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Abstract

The effects of periphyton, grown on bamboo substrates, on growth and
production of Indian major carp, rohw, Lales rokifa (Hamilton), were studied
in 10 ponds during July to Oclober'dS at the Bangladesh Agricultural
University, Mymensingh. Five ponds were papvided with bamboo subslrates
{treatrnent 11 and the rests without bamboo substrates (treatment I1). It was
revealed that there had been no discernible difference in the water qualily
parameters between treatments. A large number of plankton (30 genera}
chowed periphytic nature and celonized on the bamboo substrates. The
growth and production of fish was significantly (p<0.05) higher in the ponds
with bamboo substrates as compared to the ponds without substrates. The
net production of rohu in treatment | was aboul 1.7 times higher than that of
treatment I1. Fish production was as much as 1899 kg/ha over a culture
period of 4 months i.npthz periphyton-based production system.

Key words : Periphvton, Bamboo Substrate, Labeo rohita

Introduction

Pond production systems in Bangladesh or elsewhere in the region are
becoming increasingly reliant on external resources (feed, fertilizers) 1o
‘supplement or stimulate autochthonous food production for pond fish.
Moreover, most production systems, especially the more intensive types, are
inefficient, only about 30% of nutrient inputs being converted into
harvestable products, the remainder being lost to the sediments, etfluent
water and the atmosphere {Acosta-Nassar ef al, 1994, Beverdge ef al. 1994,
Olah et al. 1994). Intensive pond production systems are also reliant on the
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environment at large to disperse and assimilate wastes (Beveridge & Phillips
1993).

An improved technique of fish culture based on the natural production
could be a solution for the poorer country like Bangladesh. Periphyton-based
fish culture may offer a new direchon in this regards which deserves
alttention of the fisheries scientists. Periphyton is a preferable food materials
for many fishes, especially Indian major carps, tilapia etc. If periphyton is
grown on artificial substrates like bamboo poles, then these will be major
tood sources for fshes cultured in a pond. Fishes, whose feeding habit is
sucking algae, diatom and other plankton, may easily graze on periphyton.
Hem and Avit (1994) explored the possibility of increasing fish production
through periphyton production enhancement in the Ivory Coast, Africa, and
reported tilapia (Sarotherodon melanotheren) production of 8 metric tones/ha/
year when bamboo poles were "planted” vertically in the botbom of grow-oul
systems. This increased fish production was attributed to the bamboo
providing a substrate for the growth of periphyton on which tilapia was
observed to graze.

This technique has been bied to adapt in Bangladesh in collaboration
with MNorthwest Fisheries Extension Project (NFEP) where bamboo mats
called “"chatai" were used for tilapia production, Tilapia (Oreochromis
niloficus) production were 0.64 and 0.60 metric tones/ha in four months for
pends with and without bamboo mats, respectively, which were not
statistically different (Faruk-ul-Islam 1996). Through an initial screening of
the local species, rohu Laleo rokhita (Ham.), has been considered as a suitable
species for periphyton-based culture system. The importance of carp culture
in Bangladesh and in the region and lack of easy and profitable means of
culture system have driven the researchers to explore the potential of
periphyton-based aquaculture with the indigenous fish species. With thas
idea in view, the present study has been designed to observe if increased
production of rohu eould be achieved using periphyton grown on bamboo
substrates.

Materials and methods

Experimental design and pond preparation

This trial was conducted for a pertod of 4 months from July to Cetober,
1995 at the Field Laboratory of the Faculty of Fisheries, Bangladesh
Agricultural University, Mymensingh. Ten earthen ponds with an area of 75
m? and an average depth of 1.5 m were used for this study. Ponds were rain-
fed, well exposed to sunlight, and without any inlet or outlet. Two
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treatments were considered in this trial each with five replications. Among
ten ponds, 5 were regarded as treatment 1 which were provided with
bamboo poles as substrates and the rest 5 were treated as treatment II
without substrates (control), Before starting the experiment, ponds were
prepared following Dewan et al. (1991). Ponds were iniHally cleaned and
treated with rotenone at the rate of 50 g/dec/feet water. After 5 days, lime
was applied at the rate of 250 kg /ha and left for 5 days. About 1.5 meter long
bamboo poles were inserted into the pond bottom vertically at a density of 9
pol-es. per m'. Then im;:-rg.ani:: fertilizers (urea and TSP) were used at the rate
of 200 and 100 g/ dec, respectively. The ponds were left for 15 days to allow
sufficient production of periphyton on the substrates.

Fish stocking and pond management

After sufficient growth of periphyton on the substrates, all ponds were
stocked with same sized (average weight 9.96 g each) Angerlings of rohu,
Labeo rohita (Ham.) at a density of 1/m’. During the entire experimental
period, dilute urea and TSP were sprayed fortnightly at the rate of 400 and
500 g/ dee, respectively.

Assessment of water guality, plankton and periphyton

Water quality measurements were made between (B00-1000 h on each
sampling day. Water temperature ('C), dissolved oxygen (mg/l} and pH
were measured at the pond site. Chlorophyll-a (ug/1) were measured in the
Water Quality and Pond Dynamics Laboratory, Faculty of Fisheries.

Water temperature was recorded using a Celsius thermometer. Dissolved
oxygen was determined by a portable DO meter (Y5 model 38), pH of water
were determined with a pH meter (Jenway, model 3020). Chlﬁmph]..r]l-a WaS
determined after filtering water sample through Whatman filter paper (46
em) using a spectrophotometer (Milton Roy Spectronic, model 1001 plus).

To enumerate plankton population, 10 samples (5 liters of water in each
sample) of water were collected from different areas and depths from each
pond fortnightly and were Altered through a fine mesh (25 p) phytoplankton
net. Then the filtered samples were taken in a measuring cylinder carefully
and made up to a standard volume of 100 mi with distilled water. Buffered
formalin (5%) was added as a preservative and stored in small sealed plastic
bottles until examination. Using a Sedgewick-Rafter cell, a 1 ml sub-sample
was examined from each sample. All organisms present in 10 cells chosen at
random were counted and identified following Bellinger (1992).

Periphyton samples from bamboo poles were taken by scraping with the
help of blunl razor blades. Scrapings were kept in 1000 ml water and
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vigorously shaken. Then the samples were preserved in 5% formalin for
future study. The periphyton concentrations were determined by a
Sedgewick-Rafter cell (S-R cell) as done for phytoplankton, Identification of
periphyton was also done according to Bellinger (19%42).

Fish harvesting

Ponds were drained at the end of experiment and all fishes were
harvested and measured in total length (cm) and weight (g). Total weight of
fHsh per pond was also determined.

Statistical analysis

For statistical analyses of data, a one way ANOVA and f-test were
applied using the statistical package, STATGRAPHICS Version 7 on a
personal computer IPC.

Results

Water quality parameters

Water quality parameters of a large number of samples were analysed in
this experiment to observe any appreciable changes that might have ocourred
in response to bamboo substrates. I’h}'g,!_l[‘al parameters like ternperature,
transparency and chemical parameters such as pH and dissolved oxygen
(DO} have been measured throughout the experiment Water quality
parameters are presented in Table 1.

Table 1. Mean (+ 5D} of water quality parameters in two ireatments

Water qualily parameters With substrates (T } Withoul substrates [T,
Water temperatural () 203 =014 272018
Trarsperancy (cm) 4055 £210 3596 1 4.51

rH a0 59-8.2
Dhssobeed oxygen (rg 1) F11 028 7242074
Chlorophyll-a (mg 1) F60 2 14.55 7261120
Fhytoplankion (umits 1) 140,045 3,135 140825 £ 7,965
Zooplankion {units 1) 21,750 =3,154 21,250 = 1455
Periphyton {units/cm’} 27,754 = 3,674

Water temperature varied a very little over the entire period. Mean
values were 203 + 018 and 29.7 + 016'C in treatment [ and treatment II,
respectively. Mean values of transparency of water in treatment I and
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treatment I were 40.35 = 0.31 and 35.96 = 4.8lem, respectively. pH of water
was almost neutral. pH values varied from 6.0 to 9.0 in treatment | and from
6.9 t0 9.2 in treatment 11. Mean values of dissolved oxvgen in treatment I and
treatment I were 7.11 + 0.28 and 7.24 = (.74, respectively. The mean values
of chlorophyll-a of pond water under reatment I and treatment IT were 76.00
+14.56 and 72.60 2 11,30, respectively.

Plankton and periphyton

The mean (+ SD) values of phytoplankton in treatments I and II were
140,045 + 3,235 and 140,825 + 7965 units/l, respectively (Table 1). On the
contrary, the mean (+ SD) values of zooplankton were 21,750 3,154 and
21,250 = 1455 in treatment | and treatment I, respectively. Planktonic
organisms were mainly consisted of 5 groups of phytoplankton and 3 groups
of zooplankton (Table 2), Some 32 genera of phytoplankton belonging to
Bacillariophyceae (8},  Chlorophveeae {17},  Cyanophyceae (6],
Euglenophyceae (2) and Rhodophyvceae (1) were found. Fleven genera of
zooplankton were also identified belonging to Cladocera (2}, Copepoda (3)
and Rotifera (&},

Table 2. List of plankton and periphyton community recorded from the
experimental ppnds

Caroups Plankton Paryphyton
Bacillariophyceas Cumbel Cymbella
b Mpeula

Mepsira Mitzschia
Mitzschin Mdefasire
MNiroicnila
Tabellarin

“Chlorophyceae Actinastruin Ankistrondesmiis
Ankistradeseriis Botrymcorces
Arthirodesmus Ceratium
Botriacoccus Chiamydomonas
Clraracitem Cladophora
Cliforell Closterium
Closterium Drrparaaldia
Cosmrarizom ilagacystis
(rlosocysiis Gonalozygon
Gomatozygon Credagomrum
Chacysfis Rhizoclamium
Pecliastrum Stipeacloniune
gmnm‘_ o5 IRES ﬂ“i”"”’
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Cyanophyceae Anahaema Anabaena
ﬂ{_ghﬂnm‘-rmrjrr Aphanizomenan
“Rrovoccus Crecilitoria
Mertsmopedin Madularia
Microcystis
Crscilaborta
Euglenophyoeas Pzl Englena
Phigciiz Phacus
Riind?p_hyceae Asidouinalla ARdouindia
Rotitera splamnehng Brachisus
Brachiones Filnia
Filirn Kerafelln
Hexarthm
Reratelin
Palisrthrg
Copapoda %;,n:-!-:?p-s Cyelops
Ly foms
Mapliug
Cladocera Dapfuniz Draptomus
Dhiepharosomm

Periphyton organisms were mainly consisted of 5 groups of
phytoplankton and 3 groups of zooplankton. Thirty genera of periphyton
under 5 groups of phytoplankton belonging to Bacillariophyeeae (4),
Chlorophyceae (14), Cvanophyceae (4), Euglenophyceae (2] and
Rhodophveeae (1). Five genera of zooplankton were also identified
belonging to Cladocera (1), Copepoda (1) and Rotifera (3) (Table 2). The
mean values of periphyton concentration under treatment [ were 27,754 +
3674 cells/cm® (Table 1). The trends of periphyton grown on bamboo
substrates on fortnightly basis are shown in Fig. 1.

=T ]

Bl 95 Aipg 1 Aup 1@ Aug A1 Sap 15 Hept 33 Dol 15 Ocl 349

Sampling days

Fig. 1. Fortnightly concentration of periphytonin the ponds with bamboo substrates.
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Swrvival and production of fish

Based on numbers harvested by the end of the experiment, fish survival
rates were 8560 and 756.26% in freatment 1 and treatment I1, respectively
{(Table 3). The survivorship of rohu was significantly (p<0.05) higher in
treatment | with bamboo substrates than treatment IL The average weight
gain per fish was 222.53 g in treatment [ and 143.27 g in treatment 1. When
compared using a f-test there was a significantly higher {p<(.05} average
gain in weight per fish in treatment 1 The net production of fish under
treatrnent I and treatment 11 were 1,898.88 and 1,089.30 kg/ha, respectively.
As much as 1.7 times higher production of fish was obtained from the ponds
having bamboo substrates for growing of periphyton.

Discussion

All water quality parameters were within the limits suitable for fish
production. Variations of some parameters in different ponds in some
occasions were apparent, but there was no discornible changes in any
parameter. During the study, mean temperatures were 29.3 = .18 and 287 +

0.169C in treatment | and treatment II, respectively. The highest and lowest
terperatures were recorded in July and Cctober 1595, respectively. Dewan ef
al. (1991) recorded similar temperatures in the BAU fish ponds. The
transparency of a water body normally indigates its productivity. It is usually
affected by several factors such as silting, microscopic organisms, suspended
organic matter, latitude, the season, and the intensity of sunlight (Reid 1964).
In the present study, the highest and lowest transparencies were recorded in
the month of July and October'95, respectively. pH values were in alkaline
range in all the ponds which indicated good pH conditions for biological
production. According to Boyd (1992), suitable pH range for fish pond
should be 6.5 to 7.5. The mean values of dissolved oxygen were 7.11 = (128
and 7.24 + 0.74 mg/1 in treatment | and treatment II, respectively, These
ranges of DO are indicative of good ponds at the standard set out by Boyd
(1992).

Table 3. Avorage :,,-jr_ld_ parameters af pob im different treatments

Treatmerd | Wit sulsbrabe (T ) Without substrade (T Mean®
Pond | 3 5§ B8 1 4 7 L T, I,
S king T T 75 5 M = 7= i ) 78 kb 73
deseily pond

Avempgeiniial  uSh 044 0% 09h R0 G095 88e G4k G0 000 RW W0
weight (2]

Dlensiky o L] ] i 4 (el 58 55 S & 57 b’ 5T
haresl
e Sumvival K & E & B N n n » kL B TG
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Average findl WS WD WEX 1AM 10RE laRA I1SEL 13540 TR BA3D 2h4R 1A
wnagld {5l

Waighi IMA M BT4 NDE @5 RS 1453 es I 1594 28 WD
A fh )

ol vielil 9B MORM THE1 1ITHEE IS IS AT M4l EleA 15155 (S0EES 1089
kg hal

* Frgnres in the same ootumn laung dhe doferent superscrpts are sgmdficamily ni-'le-'n'llr {p=tLELE} frome ek cther

Plankton population indicates the productive status of a waterbedy,
because these are the direct and basic source of food for most of the animals
in aquatic habitat. Phytoplankton belonging to 5 families, including
Bacillariophyceae, Chlorophyceae, Cyanophyceae, Euglenophyceas and
Rhodophyeeae were found. Phytoplankton composition was represented by
the usual nature of plankton in tropical fish ponds as reported by Mollah and
Haque (1978), Dewan & al. (1991), and Wahab and Ahmed (1992), Both
Bacillariophyeceae and Chlorophyveeae were represented by the higher
number and this might have a positive bearing on the higher survival of fish
in general.

Thirty genera of periphyton community were identified from which 25
genera were phytoplankton and 5 genera were zooplankton. Most dominant
genera were  Stigeocioninm,  Gomafozygos,  Cladophora,  Rinizeclomium,
Botryococrus, Closterium, Nitrschia and Velvor. These large number of
periphyton have colonized on the bamboo substrates. Eminson and Phillips
(1978) and Cattaneo (1987) stated that the hard substrates such as bamboo
pales wete the most suitable substrates for periphyton growth.

In this trial, fish were regularly observed grazing on the periphyton
grown on the surface of the bamboo substrates in the treatment ponds. It is
hypothesized that the periphyton grown on the bamboo surface was a
readily available feed which might have enhanced the growth and
production rate of Labeo rofita in the treatment ponds compared to that of the
control ponds. This has been reflected in the higher gain in weight of fish in
the ponds having bamboo substrates.

The survival rate of rohu was higher in treatment I than that of treatment
II. Possibly this was due to the fact that periphyton grown on bamboo
substrates have influenced the better survival of stocked fishes by providing
protection from fish eating birds. The average weight gain of rohu was found
to be significantly higher (P<0.05) in the ponds where bamboo substrates
were introduced. This may be due to the availability of rich food, periphyton
grown on substrates for which fish require less energy to graze on. It is a fact
that m normal grow out syskem, fish spend lot of energy in search of - and
filtering of food organisms.
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The average net production in treatment [ (with bamboo poles) was
18,298 88 kg /ha/120 days and in treatment [l {without bamboo poles) was
1,089.30 kg/ha /120 days. It was found that fish producHon of treatment I
was 1.7 times higher than that of treatment IL Enclosed acadja systems, with
no external feed inputs, only capitalize on periphyton were reported to yield
B MT per ha per vear (Hem and Avil 1954}

This production of fish from the periphyton-based aquaculture is higher
than that of country’s average production from the polyoulture system which
is 10,000 kgsha (Gupta, perscom.). Therefore, periphyvion based fish
produchion technology offers a bemendous potential for a resource
constraint country like Bangladesh.

Finally, it may be concluded that a locally available substrates found all
over the country and in this region like bamboos can increase production of
rohu (Labes rohita Ham.) in the fish ponds. There may be other sources of
cheap and locally available substrates which may be of worth looking in
future. However, an economie evaluabon of this new culture system is pre-
reqquisite to develop a sustainable periphyton-based aquaculture technology
for the rural people.
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Abstract

Comparative production potential of red tlapia (a mutant hybrid of
Oreacfiromis niloticusad. mossambicus) and nile tilapia {Dﬂﬂfhl‘?ﬂtf'i nilaticis)
under low-input aquaculture was studied in six ponds of 360 m’ each with an
average water depth of %0 cm. Three pands were stocked with fingerlings of
). niloticus (average weight 1144348 g) while three other ponds were
stocked with red tilapia 133'213?3 weight 10.72£2.5 g) at a density of 20,000
fingerlings /ha. Supplementary feed consisting of rice bran was given daily at
4-6% of standing biomass. Ponds were fertilized at fortnightly intervals with
caftle manure @ 750 kg/ ha. After six fnonths of rearing. gross fish
productions of 3218 and 3,017 kg/ha were obtained from O. miloticus and red
tilapia ponds, respectively. OF this, table size fish (>80 g in size) production
amounted to 2,366 and 2,823 kg, ha from O. niloticus and red tilapia culture,
respectively. Analysis of cost and benefils showed higher benefit from red
tilapia culture.

Key words : Hed tilapia, Nile hlapta

Introduction

Bangladesh abounds in large number of seasonal ponds, ditches, borrow
pits and road side canals, which retain water for five to six months and are
hitherto lying fellow. Studies undertaken in recent years have indicated the
economic viability of culturing short cycle species such as Nile tilapia
{Oreachromis niloticus) and Silver barb (Puntius gonionotus) in such seasonal
waters, using agricultural wastes and bi-product as supplementary feed and
fertilizers (Gupta 1992, Gupta et al. 1994, Hussain ¢f o, 1989, Kohinoor ef al.
1993). One of the problems faced by farmers with regard to the culture of
Mile tilapia is its prolific pond breeding resulting in over population leading
to stunted growth (Gupta and Shah 1992). Subsequently, red tilapia, & hybrid
mutant of Oreochromis niloticus and Oreochromis mossembicus was introduced
into Bangladesh in 1988 from Thailand. Studies undertaken to assess the
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economic viability of s culhure indicated that gross production of 4,255
kg /ha in 6 months rearing could be obtained using rice bran and mustard oil
cake as supplementary feed, accompanied by fertilization of ponds
(Akhberuzzaman ef al. 1993}, Fry and fingerlings conbributed only 1.3 - 10.8%
of total gross produchion as ct‘:ni]:ared b 11.2 - 41.5% mn the case of MNile
tlapia (Oreoctromies niloficus! by Gupta of al (1994), indicating less fry
production in the case of red tilapia, resulting in higher production of table
size lish. Mustard oil cake though good as supplementary fish feed because
of its high protein content , is expensive and its use in aquaculture is beyond
the means of resource poor rural farmer. Hence, studies were undertaken to
assess the production of red tilapia using only rice bran as supplementary
feed and the advantages of its culture, if any, over that of Nile Hlapia
{(Creochromis niloticus) under similar culbure management. The results of
these studies are presented in this paper.

Materials and methods -

The study was undertaken in drainable earthen ponds of 350m° each,
with an average water depth of 90 cm during October'92 through March "93.
The ponds were prepared by draining and application of lime to the pond
bottom at the rate of 250 kg/ha. Three days after the application of lime,
ponds were filled with ground water and fertilized with cattle manure at the
rate of 750kg /ha . £

Five days after the application of cattle manure, inorganic fertilizers -
urea and triple super phosphate (TSF) were applied at the rate of 8.0 and
17.0 kg /ha, respectively. Three days subsequent to application of inorganic
fertilizers, stocking was done: three ponds with fingerlings of Nile tilapia
(Creachromis niloticus) of average weight 10.4 (+3.48)g and another three
ponds with red tilapia fingerlings of average weight 10.72 (2.5)g. Stocking
density of fingerlings in all ponds was maintained at 20,000/ha. Rice bran
{with 5.95% protein) was applied in ponds every day as supplementary feed
at the rate of 8% of the standing fish biomass. DLm.ng December and January
months when the temperature of water dropped from 24 to 16 'C, feeding
was reduced to 4 % of standing fish biomass. Subsequent to stocking, all the
ponds ware fertilized regularly at fortnightly intervals with cattle manure at
the rate of 750 kg/ha. The ponds were sampled at fortnightly intervals to
assess growth and condition of Hsh and feeding was adjusted on the
estimated fish biomass in ponds.

Two month after stocking, ponds were netted at fortnightly intervals

a 1.5 em mesh seine net and the fry/fingerlings caught in the net were
harvested. Records were maintained on the number and weight of fry

harvested. All the ponds were completely harvested after six months of
rearing, first by seining and later by draining the pond, Dissolved oxygen,

]
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pH and tempetature of water were measured at weekly intervals using a
HACH kit. Student’s t-test was used to compare the treatment means at 5%
level of significance.
Results and discussion

Temperature and secchi disk transparency of water in ponds during the
study period ranged from 18 to 31 C and 16-46 cm, respectively. Dissolved
oxygen and pH vared from 2.1 to 6.1 ppm and 7.1 to 8.3 respectively, during
the months (Table 1). There was no significant differences {P<0.03) in
physicochemical characteristics of water in different ponds.

Table 1. Physio-chemical charactenistics of pond water during study period

Farameder COeiobor  Movenbar Txcembar lapnzary Felirwary March
\‘.i'cal:cnempﬂatm En 237 15-H 15-22 20-26 2520
A
(L
Secchi disk Pl Th=Hl 1642 1823 24-46 1630
transparency (cm}

Diissalved Coovgen AEal 2045 552 L1464 2248 2351
{mg/ L}
FH 302 7180 2 7,183 7343 FF-E2

Average growth of fish ranged from 040 to 1.37g/day in the case of red
tilapia and 0.37 to 1.20 g in the case of Nile jilapia, during different months,
the growth decreasing with increase in rearing period. As could be seen from
Figure 1, red Hlapia grew at a faster rate as compared to Nile tilapia, from the
first month of rearing (Table 2). At the end of six months of rearing Nile
tilapia attained an average weight of 125 g as compared to 151 g attained by
red tilapia.

Growth of fish during the first month after stocking was high in the case
of both red tilapia and Nile tilapia, being 1.37 and 1.20 g/day, respectively
(Table 2, Subsequently, daily growth decreased and was in the range of (.40-
0.99 g/ day in the case of red filapia and 0,37 - 0.63 g/ day in the case of Nile
tilapia. Growth pattern in both the species was more or less same (Fig.1).

]
—

2
___,.-"

= T

= ln

T

-‘--*

_— wew W  E=  EEe =

Fig. 1. Average growth of red and Nile tilapias during Cctober'92 to March'93.
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Table 2. Average weight and growth rate (g/day) of red tilapia and
Mile tilapia in different months during rearing period

Bed tilapia Mile tilapia
Manth Average Crowth,/day Average Growth,/day  L-statistic
weight {z) F] weight () (gl
Initial 10.72 - 1140 .
Oictober 52.00 137 48100 120
Mrvemnbes G1.00 .99 G700 .63 -
[Decambes 10100 .47 B30 .53 .64
January 11300 .40 ERREY 0,37
February 12500 .53 108.00 0.42
March 151.00 .73 135.00 (.59

“NEw Mof sipmifdrt

MNumber and weight of fry and fingerlings harvested from red tilapia and
Mile tilapia ponds during different months of rearing are presented in Table
3. Fry of Nile tilapia started coming in the nets from the second month after
stocking, while in the case of red tilapia, fry harvesting started three months
after stocking, indicating early breeding in the case of Nile tilapia. Fry/
fingerling production was considerably higher in all months in the case of
Nile tilapia as compared to that of red tilapia. In case of Nile tilapia, number
and weight of fry/fingerlings harvested amounted to 181,639 nos. and 852.78
kg /ha, respectively in six months rearing ‘period, while it was 41,139 nos.
and 193.33 kg/ha in the case of red tilapia, indicating that the production of
fry/fingerlings in the case of Nile tilapia 4-5 times higher (P<0.01) as
compared to that of red tilapia.

Table 3. Fry and fingerlings production of red tilapia and Nile tilapia

Frgalings proafucion (an. and kgha)l

Speiey Chcnbese Wpemier [xnember [y Tetznaary Felarcs Taual

Moo Welght ke Welght  Noo Welghe  HNeeo Weight Moo Weight Moo Wehighi N ‘Wlghi
fad tilapia. = : - . 97 A 7M. AR R M T W e T
B 1kt . . MW IS BRI OIWEH NFT O OELIY ML R B AT IHIERT anTEs

= igarficant at 001 feoel

Details of fish production and feed conversion in the case of red tilapia
and Nile tilapia are presented in Table 4. Average gross production was
found to be lower amounted to 3,017 lg,-’ha ini the caze of red hlapla,, while it
was higher, 3,218 kg/ha (P<0.01), in the case Nile tilapia of after six months
rearing. Such higher gross production in the case of Nile tilapia seemed to be
due to higher (P<0.01) production of frv /fingerlings. Table size fish (> 80 g
gize} was higher (P<0.01), 2823 kg /ha in the case of red tilapia as compared

14
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to Nile Hlapia, 2,366 kg /ha. The feed conversion ratio (FCR} in the case of red
tilapia was 5.61 while it was lower, 465 (P<0.01} in the case of Nile tilapia
Dbserved better feed conversion rabio in the case of Nile tilapia might be
related to higher production of fry /Hngerlings, resulbng in higher biomass,

Table 4. Production and FCR of red tilapia and Nile tilapia

ﬂtncl.mE Culture Fmdmtlml;kg.-'}ul
Treatmemt dersiry peniad Marketable size fish Fry / Carnss KR
i,/ ha) [manth) (> Bl g fingerlings  Production
Rid filapria RIEELE & L BER 33 19333 Z26.56 =17
il tilapia 20,000 i 1,365 55 B5178™  121833% 448

** Sigrificiret at (007 [emel

Cost of production and returns from culture of red tilapia and Nile tlapia
are presented in Table 5. While estimating cost of production, variable eosts
such as, lime, feed, fertilizer and fingerlings were taken into consideration.
Since low-cost tilapia will be practeed mostly in homestead ponds, cost of
pond lease and labor for management of the pond have not been taken into
consideration for eshimating producton economics. Cost of production
amounted to Tk. 35,880 /ha in six months rearing in the case of red tilapia,
while it was Tk. 30,9753/ ha m the case of Nile hlapia. Selling price was of
red tilapia fry Tk. 300/1000 nos, as compared to those of Nile tilapia (Tk.
200,/1000 nos.). At the same Hine, table size (>80 g) red tilapia commands a
higher price in the market (Tk. 45/kg ) as compared to Nile tlapia (Tk. 35/kg
). This resulted in higher gross revenue from red tilapia culture even though
gross production was less. Gross revenue from red tilapia culture amounted
to TK. 139391 /ha , leaving a net benefil of Tk. 103,511, while gross revenue
from Nile tilapia culture amounted to Tk. 119,122, leaving a net benefit of Tk
88,144 /ha indicaling higher profitability from red tlapia culture.,

Table 5. Cost and benefits from culture of red tilapia and Mile tilapia in six months

FLed I:ilu]:!ia Mile tila e
Ingput Cuantity Cost (Tk.) Chuantity Comt (Th.)
(kg fleg)
AL Dot

Lirme 250 750.00 2530 ol
Catile manure G0 3A0000 N ) 5 600,00
[noegarde fertilizers 25 12500 25 125,00
Flﬂg&fl:ngﬁ A nng. & O0L00 TR0 s, 4,000.00
Hice bran 16,937 2540500 15,002 22 E03.00
Total coxt A5, E80,00 30,97R00
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B. Benefits

Sdarketalde size fish

Red tiapia : T 45k 2,E2333 [ 27.049.85 136555 B2, 7425
MNile tilapla Tk 353/kz

Fingerlings

Red tilapia ¢ T3 each 41,138 nios, 1234170 1B1,639 nos, e
Mile tikapia [Tk (L2 aach

Grioss benefit 139391 119,122
Met benefit (B-A) 103,511 85,144

Akhteruzzman ¢f al. {1992) reported gross preduction of 4,235 kg/ha/6
months from culture of red tilapia using rice bran and mustard oil eake as
supplementary feed, along with fertilization of ponds with organic and
inorganic fertilizers. In the same study they observed that fish production
was only 3121kg/ha in 6 months when fish were provided with
supplementary feed, but ponds were not fertilized. Gross production of 3,017
kg/ha/6 months oblained in the present study using low-cost
supplementary feed, rice bran and fertilization of ponds, compares well with
production obtained using rice bran and mustard oil cake. Gupta ef al. (1994)
reported an average gross production of 2,738 kg/ha/é months from Nile
tilapia (O miloticus) culture using only rice bran as supplementary feed.
Gross production of 3,554 kg/ha/6 months was obtained with Nile tilapia
(. miloticus) when rice bran and mustard oil cake were used as
supplementary feed (Hussain #f al. 1989).

Tilapia culture in Bangladesh is being undertaken by resource-poor rural
farmers as a low-cost, homestead enterprise and in this context culture of
tilapia, either it to be red tilapia or Nile tilapia using rice bran as
supplementary feed, will be viable as a low-cost technology. Though the
present study indicated that Nile tilapia performs well in terms of feed
conversion efficiency, its relatively low growth and higher fry production
makes it less promising than red filapia in overall production potential
However, low breeding intensity in case of red tilapia could be a constraint
for large-scale seed production.

]
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Growth and production of Nile tilapia (Oreochromis
niloticus Lin.) in irrigated Boro rice under floodplain
environment

M. Hazrat Ali, A. Latif Shah’, 5.B. Naseem and Nur-E-Elahi*
f&rﬁmm{;:hﬂmtmt. B Ry ﬁﬂmﬁhﬂiﬂﬁ:ﬁﬂ!ﬂ’i?ﬂi.&ngﬁdﬂt
"Soil Scienee Division, BRRT Regional Station, Habigonj 3300, Bangladesh
*Carrespariding anthar

Abstract

The experiment was conducted at BRRI Reglonal Station, Habiganj during
1994-95 1o evaluate the growth and economic performance of Nile tilapia,
Oreochromis mileticns. fish reared in the feld of irtigated bard rice with different
fertilizer Jevels. Grain vield of rice was not affected by fish culture. It was
observed that fifty percent of recommended fertilizer was enough to produce
increased rice yield (8-10 t/ha) at floodplain emvironment and additional yield
was obtained with the increasing fertilizer rates. Results further indicated that
3. niloticus could successfuily be reared in the fleld of irrigated boro rice with
recommended fertilizer level. Larger size of fingerlings at releaze had
improved recovery percent, body weight gaifi and higher fish yield. Results
also revealed that rice + fish production system produced higher net retum
than the system with rice alone.

Key words : Nile tilapla, Rice-fish farming

Introduction

Rice is the main food of the majority people in Asia, but rice is not a
complete food. It must be supplemented by animal protein. Fish is the
common and cheapest source of animal proten in the region (Huat and Tan
1980). Fish supplies about 80 percent DTP;IJ'.II‘IEI rotein for rural people of
Bangladesh {ODA 1995, Kanm 1978). However, desh which was once
abound with fishes, is now facing an acute shortage of fish due to rapid growth
of human population, the degradaton of fish habitat and more recently fish
diseases have significantly reduced the fish production which lead to
concomitant malnutrition among children and women. In order to improve the
sombre situation Gupta and Mazid (1993) estimated that fish production has to
increase to some 1.2 million tons from the present (.8 million tons to maintain a
low level per capita consumption of 7.9 kg per year. They also a:l-\gxxrted that
this increased production has to come from agquaculture, specifically from rice
feld since marime fsheries and Ash production from open Wﬂtﬂl‘%@diﬁ are
declining as a result of over fishing and degradation of aquatic habitat.
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Lightfoot ¢t al. (1990) noted that adoption of integrated rice-fish culture could
dramatically increase fish production.

The country has 2.35 million hectare of land where irrigated boro rice is
cultivated (BBS 1993). During rice growing period water remains at 10-15 em in
most rice fields. Moss and Azollas are available in this rice field which are
excellent fish feeds. To explore the possibilities of fish rearing in the rice field
an experiment was conducted to determine the bio-economic performance of
Mile tlapia species with different fertilizer levels under fAoodplain
environment during 1994-95 boro season.

Materials and methods
The experiment was conducted at the farm of BRRI Regional Station,
Habiganj situated in floodplain environment, during bore season 1994-95, The
experimental plots were laid out in Randomized Complete Block Design with
3 lications each having different fertilizer treatments, i) 0-0-0, 1) 40-30-20
and iii) B0-60-40 kg N-P,O-K.O/ha. The plots size were 20 m x 15 m. Plots
were levelled to maintain uniform water depth in the plot. The border of the
individual plots were raised to 50 em high and 50 cm wide to prevent
hingerlings movement from one plot to the other. In addition, 75 cm wide and
30 cm deep drains were made at the two sides of each plots for fingerlings to
take shelter at the time of splits application of N and weeding for rice (Fig. 1).
This drain hel fingerlings survive for few days when the irrigation pump
broke down. Half of N and all PO, and KO were applied before fu-mﬁ~I land
Ereparatim Forty five and ay old seedlings were transplanted on
11, 1994 and February 01, 1995*respectively. Fingerlings of Nile
tilapia (1 fingerling /') were released 2-weeks after {Frg. 25, 19 and Feb, 15,
1945) boro transplanting in both the vears. Rest half of N was applied at 25
days after transplanting (DAT) followed by weeding. Except for the time of
weeding and fertilizer application (only for top dressing) about 10-15 cm water
depth was maintained I‘.ﬁmu_ghﬂul the rice growing peniod. Fish was harvested
on fune (13, 1994 and June 05, 1995 respectively before the harvest of boro rice
for both the years. Data of fish and rice were recorded for comparing the bio-
economic performance of the different studied parameters.

Innm 50 om assp

Fig. 1. Lay out of an individual plot



Production of O mifotous dn hoea rice field
Results and discussion

Rice yigld

e study indicated that yield of boro rice was not affected by fish culbure.
But the increased fertilizer rate of B0-80-40 kg/ha N-P.O-KO produced the
higiest rice yvield in both the years (Table 1}. Similarly, 40-30-20 kg /ha N-P,O,-
O produced  signd tiy higher rice yield than crops grown without
fertilizer. The yield of rice did not vary within the fertilizer rates. Rice yield
was higher in 1994 than 1995. Higher panicle/m’ and more grain number,/m’
might have contributed this higher grain yield in 1994. Heslehnst (1982)
reported an increase rietd with the relative increase of grain number.
Individual grain wei%ﬁt is 315 only vield component mﬂuemefb}' genotype
{Green and Dawkins 1985). In both the years, thousand grain weight remained
unaffected by the treatmenits.

Table 1. Grain yield and yield components of bore rice (BRI} as influenced by fish
culture at different fertilizer levels, BREI Regional Station, Habiganj

Proaliastinn Firtilzear Jany Yiedd {1 'ha ek T AL w

e by L] judd {1 ba) .F't:l i :;J\;.,-. rll.-' pamzle 1w wiig)
WA K0

fLz]

Rice aloe 0. {-0 695" apg P el |

Rlce+Fih 0«0-0 TG 374 67" 35"

Bice alome 4} - 3. 70 s’ 4 b B k|

Kice+Fish =30 - 2 I 417 i 1 7=

Bice alone B} = 3 40 913" 4t 75" T

Bice+Fish ST~ 30 i3 9.10" L 66" HBAG"

T

Rice alone =10 Lk 193 ' ot

Bice+Pish p-1-n 113 164 o' s b

Riie alone &0 = 30 I el &7 i i |

Rice+Fiah 40=30. 00 &AL e ol T

Fice alme B = 0 A G4 241 %6 T

Rice+Fish B} = B0 4D &7 TR m” 1.5

Nlares followed by coomon letder did nod differ signafaret 21 5% Level by DVIRT.

Fish yield

Body weight grain, recove rcentage and fish yield were sitnilar
between plots fertilized with BO-50-40 and 40-30-20 kg/ha N-P.O-KO but
these parameters from these two fertilized treatments were significantly higher
(P=0.05) than the teatment without fertilizer (Table 2). Fertilized plots
probably had more feed like Azolla, Lewna spp. and varous kmdlz of
Ehgvm[jlanl:tﬂn ete. which might have enhanced the body weight gain of the
ishes reared in those plols. Kim ef al, (1992) reported 92 percent survivability
of O. niloticus fish species in rice field. The body weight gain, recovery
Fememage and fish yield in 1995 were higher than that of I‘Eléf_ Larger size
ingerlings that were released in 1995 might have contributed to this higher
TECOVETY pememaﬁ and Ihn:n:l{ weighl gain and greater fish vield. However,
results indicated that 136-320 kg /ha fish was harvested when“[?;i!e tilapia‘was

21
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reared in boro rce field with and without fertilizer level. Haroon ¢ al, (1992)
reported fish yield of 400 kg/ha when (. niloticus was reared in the

lanted Aman nice field with 60-40-40 kg N-P O-E_ O /ha, Dela Cruz ef al.
(1985) harvested a fish yield of 300 kg/ha of which 180 kg/ha was Nile tilapia
and 12 kg/ha of common t'atﬁ!frc}m rrigated rice crop. Results of this trial
suggest that O. niloticuz fish could be profitably reared in the irrigated boro rice
field with recommended fertilizers without aftecting rice yield.

Table 2. Body weight gain, recovery percentage and yield of 0. nilsticus with boro
rice under different fertilizer levels, BRRI regional station, Habigan|

Fertilzer iz haj Al relisase Al harvest Mumber | ol R il
rel harves- isd | very 15 had
(%)
R ] Lengih  Weignl | Lengeh Weight
=] igl | fcmi g
138
D-0=0 LRE] 14z w0 25007 N [ L+ 0.3
A 30 <20 ERE] Led o 25 U LED L 0T
Bl B0 <40 &5 L oI kLY L) 11 bl IL.1F
1595
D=-=0=0 540 inE* 133 15 L) 16 ol [y
&0 30 .70 LEA] nEE 148 il A 1] L il xr
B0 B0 40 pE ] I0ES AT k) K 1 o a2

Mares foifomed iy crommee defter dia nod S5 sipnifeam? at 3% e by DMRT.

Economic analysis &

Economic analysis of the production system showed that rice+ fish at 8-
G040 kg/ha N-P,O-KO gave the highest net retum followed by 40-30-20
kg/ha N-P.O-K.O in both the years whereas rice+ fish gave the lowest net
refumn when the crops was grown without fertilizers (Table 3). Results also
indicated that grow fishes with rice had profoundly helped to obtain a
higher economic return than a system without E}L

Table 3. Economic analysis of integrated rice-fish production system during boro
season under floodplain environment, Habiganj

Produsion Ferillizer vield {Th'bal Proafocdon cost Lirogs nelwm Bl peiusm
et kg hal (T, ha} (Tk hai (Th b}
NP, -ED Rlee - Feh | Rice- Rt | Rlee- Fizh
pLL
Rlie alare 000 .75 L3a31 M= 21059
RizesFich b.0.a TG 01s L351- o0 3530 - B30 23348
Rz abone ol -1 -] ¥ ey 41451 L
Bice + Fish &7 - 30- 10 118 0ET LiTma- 3000 J=s- GEOD 3574
Blioe adome Al al- 40 51 LESO0 JEL5] IG5
Ridoe + Flsh B Bl 400 5110 017 %8s N {550 - BHEK A0
1385
Rice alone U-0-0 425 Pl o 213%) « b
Rice=Puh, 0«0=0 4.5 022 yaEs1- 1L TR T L] 1375
Rice alome &0 30 = 20 &aza IS 31405 = 17124

ek



Pn;.d'hHLﬂ.ﬂr.':lr Cr. mlaivus o b rice fald

ice+Fish &1~ -1 641 nar  14Ie- i LE | P Lo LT e LG 17T
Hice o 30 - 0 - 4 i L5500 - 32300 - 1080
Eice+Fizh B0 - 0T [ 031 L5500 - N 35PN . 10 NS

Prioe (Thitgk Urea=%, TSP=8, M=/ 57, Fisi=&], RiowS, Fingerlimgs = Tk 300100

Conclusions

The results of fwo years study revealed that in the floodplain environment
Nile Hlapia could be reared successfully in the irrigated boro rice field without
sacrificing rice vield. This rce-fish systems provide a great source of protein
and add additional income to the farmers. Results also suggests that larger size
of fingerlings at stocking release could increase the recovery percentage and
body weight gain and higher fish vield and consequently higher net return.
The rice-fish production systems if practised with careful management would
make much needed protein easily available to the resource poor farmers and
would raise their income, as well,
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Abstract

An investigation on the types of fishing gear used and their species
selectivity and affects on fishes of BSKB beel in Khulna was conducted from
[une85 to January @6, Fishermen were found to follow 6 fishing techniques
mz., netting, trapping, angling, spearing, dewatering and hand picking.
Among them 23 types of the fishing gear was reconded to be u by the
fishermen of which 7,84 and 4 are nets, traps, hooks and lines, and hand
harpoon respectively. A total of 47 species of fish were identified in the
catches of different goars used by the fishermen in BSKB beel. Particulars,
mode of operation, fishing season and cafch composition of different Ashing
gears were determined. Seine, cast and liftsnet, iraps (chare, arnda and
ghuni), and hooks and lines {dhawn ard pol broshid were recorded as none
selective gear considering the fish species caught, However, gill nets {punti,
koi and fash fal), clasp nets (bhuti fal), some traps (khadom, tube), hooks and
lines (chip barshi, chasra) and all spears were used as more or less selective
gear. With respect to species and its size fash jal, bhoti jal, trap (khadom,
ramant), and koach, juti and jhupi among spears were regarded to be more or
less large-species-gear. But punti jal, kei jal, trap (koi dughair, charo, tubo,
atinda and ghuni), nol borshi and spear (ful-kuchi) were small-species-gear.
Among all gears seine net, cast net, lift net, koi dughair and ramani were
recorded deleterious for carps specially for stocked fingerlings. For relatively
small sized wild fishes koi jal, punti jal and ghuni traps were identified as
detrimental gear.

Key ¥Words : Fishing gear, Flood plain, Species selectivity, Regalations

Introduction
Beels are depressed low lying areas that carryperennial water even
during dry season. It constifutes one of the most lucrative sources of
fishenies in Bangladesh. Beels ﬁeneraﬂy possess high potental for in sita fish
roduction. The average fish production from beels area is about 487
g/ ha/yr and from the flood lands is 127 kg /ha/yr (DOF 1994}, During the
last decades natural mig:atog patterns of fishes have been largel
interrupted by constructon of dikes, regulators ete. The flood contrel an
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irrigation programime with no provision for the passage of fish has
alarmingly declined the fish production from floodplain sources (Islam
1%¥96]). In order to overcome such crisis, the Department of Fisheries (DOF)
have undertaken a massive stocking program with carp fngerlings to
augment fish produchon. To safeguard the early growth stage of stocked
fingerlings from the exploitation is one of the key factors to the success of
stocking program as well as the wild fisheries.

A fairly large number of s and forms of gear are being operated in
the Aoodplains to exploit wild fishes since time immemorial. The intensity of
use of any form of gear in a beels dependent on the intensity of target fish
papulation Errﬂﬁumed to be available in that beel. Among them, many of
these have been known to catch carp fingerlings before they grow to legal
size and many of these are res-pnnsjé-ﬂ* for Sh.:‘ll._IEp decline in the population of
wild species of the floodplain of the country. However, operation of all h’[::g
of gear can not be kepl suspended to allow the stocked rlings and a
wild fishes to grow,

Considering the above circumstances, the present study was undertaken
with the objectives i) to identify the tvpes and characteristics of fishing gears
operated in BSKB beel, ii) to determine their catch composition GF ars
during different season and iif) to find out probable reasons for sharp
declination in the abundance of wild fish species from the beel.

Materials and methods

The study was conducted on the fishes of Barnal, Salimpur, Kola and
Bashukhali (‘ESKB] beel located at Terokhada, Rupsha and Dighalia Thana of
Khulna district and Kalia Thana of Narail from june 95 to January 96, The
total area of BSKB beel is 26, (M0 ha, represents a poldered enviomment.

Mu-nthi].-r collection of catch data were done at fish landing centers {galaﬁ},
bazars, hats and at the fishing spol individually with the he?p of Held staffs,
The particulars of fishing gears (mesh sire, length, width, materials, etc.) and
the cakch data were collected from fishermen at the fishing spot through
mterview and direct observation. Then detail description (mesh size, length,
wide, height, materials etc.} of each and every tyvpe of fishing gear was
recorded from the fishermen during fishing. Mode of operation crfgfhe gear
(ime, place, habitat, lure, accessories etc.) was also recorded. Catch
composiiion by each type of gear was recorded either by examining the total
ca or 10 to 2% random of the total catch, incase of large catch. The
samples were then sorted out species wise and the total length of individual
fish of each species were measured.

Results and discussion

The fishermen were found to follow six fishing techniques viz., netting,
napplrli%langlm spe.a.r'nz'lg, dewatering and hand picking. However, withan
these fishing & iques 13 types of hshing gear was recorded to be used by
the fishermen. Among them 7 were nets, § traps, 4 hooks and lines and 4
hand harpoons. The particulars of different types of net, trap, hook and line
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and hand harpoon are given in Tables 1{a), (b} and 1{c). BCAS (1939)
tecorded 13 types of fishing gears in 4 beels of Netrokona and Sunamgan;
districts. The fishing techniques that were followed by the fishermen in BSKB
el were similar to those reported by Ahmed (1954).

Table 1{a). Particulars of different types of net used for fishing in BSKB beel

Typeobnel  Mameof Descripion [m)  Mesh size - Maleriak s Matuse of  Bshi
pear fcm| Laar pen
Length  Depih
"Gl net Funtipal  10-12  04-1  20-&IE  owvlondwine ot Muareor  June -January
dduble cotton L=

bwrines ar tiercord  sedective
Ko al MW-12 dle-1 A 1E-3E Byl twir ar Mpseor  June -fanuary

dliduble cotjom hﬁﬂ
v iied i it Lve
Fazh jal 1612 Lh-1 SLED Divlkon twine or loctive if-
£ dnLI:IIE oatiom ﬂﬁ:‘,

tecires or Her copd

Toimw el Borjal | oy L2 O5-LS TV IEH [Wine o Fon- Sephember -
codton selechve [anmary
s lpies F 1w cord.
Liit net Vashaljal 12-15 12 DLhjeentre): Mylon/ collon T B:'-e-hu:,dn
1.8 ot | twine, bamboo e e - D

frame=
Casl nel Folweria fal &-10 deameter L6-15 Cathon /Py g - LL::J‘: [
L ol Inigrl S L2 diarmeter 1543 Mowlom/ cofian hwing Moo or (.55 .
*® Bhstifal  [Mouth] & bamboo pote. | bess . Nowember
and 0506 selective
diameter
[opening!
£
Table 1{b}. Particulars of different types of trap wsed for fishing in BSKB beel
Diiflerent Dhescriptivn (omi) Mieth pize  Material used Fishing period
type of frap (4zn)
1 ;-!gﬁ!h qglﬁ|ﬂ Brpact th
FA] 4! 1551 diameter 140-20 Splid of bamborand  June = lanuary
Lrughair fmcah portion) A
Khadagn 100-150 3060 1535 Split of bamb e and tember -
{a-Shaped) [front | il January
Karman HL150 w50 A0-4i1 L5325 Sgrlllg of bamib o and Eefwri:ler—
[ la I
Adnda 45 a5 a5 ns 5E:|1H of bambon and ]u]lﬂ.:.nuar_l.‘
Caktied
Charm 40 5 15 1.0-1.5 gln of bambocand  June - Janwary
T
Chumni TEE 15413 [T} 205 :Thliin hamboo shick Tuns = Janiaary
ANO Sans
Tuo L = I T Thin bamboo S6ck  Jwie = [anuary
Ang cang

Table 1ic). Particulars of different types of hook and line and spear/ harpoon used
tor fishing in BSEB beel

Hook F Hand ba T
Wame of husak  Mumber of Emh Balt used; Tishm Name of  Materiale used Fﬂhluﬂg
'p:nuliﬁ perl

Aad lire prer kine of lift not used ﬁ[i-n
s Sovaral hundred  Bai : A it -
[ Barshi wEa Bait wead .ﬁ.ugqu_r Kanach rllﬁﬂﬂ-ﬁ Ls:.mnuar:.l ere

>
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Bl Dihay Several undred  Bait used Jume- |uti ﬁﬁ f-baiAboo pleces | Sepkember-
bermhi P nurary I1|5. harF"ql'lrEn Tarmsary
pont, w Lu.?i'u b
attschied to the ghafl
by coeds
Chip bomshi 1 hock Hait weed Al sepson Thupi Irom ods with, Septenvhir-
withaut bark LTy
Chasra Bambog made  Balt wsed _Q.!-h'- Falkuchi - Sharp-painted stool  Soptembar-
pin I,11-|-'||'|1 Mlovdrmbuer wires {umbrella Jarnsry
end widh shick ! rickshavw ’

spokel withoul barh

The fishing period of different gears varied with the ?{p&. of {;ear. In this
study area of BSKB beel, the fishing was found starting from early monsoon
with some hooks and lines and small meshed gill net, but more extensively
with fine mesh traps (ghuni, arinda, ¢haro, tubo and koi-dughair) which
continued till the end of fishing season. Fishing pressure was found to
increase gradually after stocking of fingerlings in the beel that is, from late
August with the use of different types of %c-ar; viz., fas];bLa_l {Iager meshed
gill net), ber jal (seine net), kephla/jhaki jal (cast net), veshal/ khora jal {lift
net), bhuti jal (clasp net), large s h—a]i? {ramani and khadom) and
wounding gears (koach, juli, juppi and ful-Kuchi). Fine-mesh traps were
used mainly at shallow depth area by non-professionals to catch small size
fishes mainly for family consumption and occasionally by regular fishermen
for their livelihood, Besides these fishing gears, fishermen were also found to
catch fish by dewatermg the water body and by hand picking during the last
monsoon period.

A total of 47 species of fish were identified in the catches of different
gears used by the fishermen in BSKB beel. The catch composition of different
nets, traps, hooks and lines and spears/ harpoons are presented in Tables 2,
3 and 4, respectively. Among the different types of nets operated highest
number of species was recorded in the catches of seine net (35), followed by
the catches of lift net (32) and cast net (30). Relatively less number of species
were recorded in the catches of the gears- koi jal (17, punti jal (14), clasp net
(7} and fash jal (7). Among the traps, charo (28), arinda {26) and ghuni (18)
were found to catch a vanety of species of fish. But only 5 species of fish
were tecorded in the catches of tubo, whereas, in the catches of ramani and
koi du,%.hair 11 species of fish were recorded, Dhawn borshi (16) and nol
borshi (17) caught more species of fish than the rest of the hooks and lines.
Lowest number of species were recorded in the catches of chasra of which
Anabas sp. alone contributed about 95.8% of the catch {Table 4). However, the
hand harpoons were recorded to be more or less selective towards a few no,
of fish species,

Among these gears, punti jal was found to catch mainly Puntius sp.
(49.61%), and koi jal mainly Anebes sp. (45.62%) along with other resident
species to a lesser extent, Fash jal is used by the fishermen to catch mainly
the stocked carp (99.72%) (Table2). Choudhury (1989) also stated in his study
that punti jal and koi jal are used for Puntivs sp. and Analvs sp. respectively,
whereas fash jal was used mainly to catch large and medium size carp and
catfishes. Simalar to I‘asmaL clagp net (bhuti jal) is another gear which was
identified to catch mainly stocked carp (88.33%) (Table 2). BCAS (1991)
tecorded 19 species of hsl.{ other ﬂ'la.na:ﬁrimp and small sizes fishes in the
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catches of seine net and that of cast net were caught 20 species in Chanda
beel. But in the present study recorded catches for seine net and cast net were
35 and 30 ies, respectively. The name of different species lhisted in the
catches are shown in Table 2 which were similar to the study of BCAS (1991).
Similar to cast net, lift net was also found to be effective in catching ditferent
species of fish (Table 2).

Table Z: The catch composition of seine net, lift net, cast net, clasp net and gillnets
{punti , koi and fash jalj operated at BSKB beel.

Speces Catch camposibion % by T e
Tolne et LMt Castresl Claspoel Puntijal Koljal  Fashal
nel
oy T 7 W -8 T T

Catla zetin 312 452 R0 14.16 04z 02l IEeT
Egl:;mu:: e 5.4 ar 1Ea 437 037 e

by .30 L .15 L35
Crreling mrigila A5z 43 5oy 1917 {1.B5 i 4.2
Laba rohtidt (E¥ 5] 1544 211 3053 164 7. e Rl
Puitirtis gorionnbas 57 i.2n 42 1.64 k64 0=y
E.'pmgn HHE s'.inr.h 15 1.13 L8 5.E3 B85 183
Mudravenbelus armiding a52 33 Aar 623 (KL
Pamidenfrophus athermaddes (114 4l L1E
Il v (o
Myt fergrn 256 233
Arihisals Hima <y a0 351
Chwseggter il 3132 L& 218
Chitieng gerchiug 106 45
Ciridsha charim B.EE 443 4.5
Esnmues shieiricud 1.56 X3 B7S
Mool notopliras (S [TH = i i
Chtwirta moraing ke ] 035 Q02 3
Lepiifippiioss grniia 1.2 (&1 138
Mmoo covoila 135 Q536 189 131
Apvocheiins panax 156 067 078
Colisfa farmaby A5 171 2ER B3 475
Arirbas resludinens 1K 188 H.a 45,52
Claras felmchns (ke kit D36 (LS
Ok priuds 017 e 0IE
Pumting sp. 1534 1383 1559 4%a] 251
Metrropurustes fassitis 2.2 1 T 0.7 1569
Clearne striviy 1.1 145 LS 1.87 071 a9 0.28
Clearni e s 2,96 0o L3 141 &30
AiEtus miiadls 705 T 1x02 4.11 043

= 1B& 0E7 113 %17
.\E':mlllﬂlll o 5.55 LA |

*Oribvers’ Danea decaro, W ochidnl, Gadusa chapra, M. puncaius, Clemoparurgedon idella, M. blaker,
Amblupimrymgodon ol Badre badis, Hypepirthalnickiing molitnr, Mircrgrnthes aoulmfum, T, ciifadti i
Balia daro,

Table 3. The catch composition of traps {koi dughair, khadom, charo, fubo, ramani,
arinda and ghuni} operated at BSKB beel

“Epeces Cateh composibion [ s by number)
m'hal: Ehadom  Chare  Jubo Ramami  Jerisda Cahand
!-u e i ) w0 0 o
Catle rabia 1.13 %‘UE 7 {14 813 16
TIRHS CArpa A 07
b=z o4 17
Cirriring virignfa (X 38 1h 24.74 348
Liafven podifa 13.08 E T B 204 3.6 TAR
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lr"ll-'lﬂllﬁﬁll'lr'l:lrﬂ.n'ur 0,54 40 N7
I\‘EI.II.L'EFI-I-S [NTAES
[a & QINAE Q.32 0.73 4.0 FL) 53] 073
WMasiacemiiiis armatss 578 1. 378
By i Adherndes 013 I
hdl'.'dSﬂ.i‘ W a5
M bE fenerd 173 1.4 1.4F
clitha=sis Hilvm a67

?#‘:HHI sl L0 163

W e 03] (L 335 0
alraks RiFHG a2 1141 I. st
Eanmir darreiea oar 1235
Mol Hahierys 141
Civareas wrulius 013 15 054 =
Macmagrmathi aruleagum 106 LIS
Lrpudacenhalies gt 15 1.8 X45
é.ﬂ]:.ldlm'us maHchey S4=
olisha facemla I.l]; _ 1237 12 4 53 0=
Anshas testudinems WIS [ B T 271 .06 276
Eﬁmuiﬂmrhuﬁ_ il 13 Q.73 6211 a1z i
rherungodan mo

O i [ L35
Furﬁ:i%l‘l:s . 154 B3 1305 8
HeleroymPustes focenis 1 4 505 149 Bo0
Ciratar shramis -!'-'g 243 237 047
Cimrmar pamchafus Jars .58 S8 03] 10.51 L0 (L=
Ml tees DRRIE LS 54 1.53 Gar LA
“Lkhery 0za 4.07 aa7
fnorabrachucm sp. 155 L0

i Mhew Boddiz M, paencalva T, oeboutia, Hypophialmichibys moditnz, Amanis gromadiosing

Table 4. The catch composition of hook and line and spear/harpoon (wounding
grary operabed at BSKE beel

e Cabch Compasban | s By GILmner |
AW HolHemhd  Chip Borsh]l | Clasta Hand
i hampoon
e o 1 ; =
C‘h TIFEE E:E £ i':l Ef
VRIS £ 19.55
Cotritias serigala 167 023 3y 1277
Labe refriia ] A5 470 24
E‘ﬂmﬁ THAAS Q.ﬁ pa
DERDTIILG RIS 3
sty armaius 113 182 435
Dsrgclatraping aliprnoldee ki
Waillrgo sk (44
. Ty -i7 a7
ﬁu p'lgcruxcllr.'.r&:' as H 5
ofapterus nofopleris 1
L. vl e Ly < [
& fE - Sl
Avatia s ES ) S 85,8
. b crreds 118 &g
Pk [FRT]
HRIFUS P, “'_13 16
., faserlie a7 g8 1.9%
. Elrdfg 1504 1454 155 .76 14.005
- [rutCidrus 4350 G144 39 344 227
At Jiflabis 144 e iy |

With respect to species selectivity ber jal, khepla jal and vashal jal {net),
charo, zn-il:'u'.:'lﬂa-j and ghpuﬁn? [I:rag}l, dhatxf-n and nol hnrsl:%:i {hook and ]irllej WETE
recorded non-selective gear both for species and size. Punti jal, koi jal, fash
jal and bhuti jal inet), khadom and tubo (trap), chip borshi and chasra (hook
and line) and all hand harpoons were remrged more or less selective gears.
But fash jal, bhuti jal (net), khadom, ramani {trap} and koeach, juti and jhupi
{5}:&1:5} were regarded as large species gear. On the contrary, punt jal, kot
jal (nets), koi dughair, charo, tubo, arinda and ghuni (trap), nol borshi (hook
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and line} and ful-kuchi au:m:mE sﬁarﬁ were found to be small species gear.
However, bamboo made hook-chasra was recorded as a gear of restricted
species (ko, lata and shol) among all the gears studied.

The intensity of use of some gears in BSKB beel increased due to
stocking, Thus, the intensity of use of cast net, koi dughair, ramani and seine
met increased remarkably. Uast net was operated mainly in the canal, where
Hngerlings were stocked. Therefore, carps were found b0 fish by cast net. Koi
dughair and ramani is operated in canals situated near the paddy fields or
weedy fields at shallow depth. Fishes when attempted to move from canal to
beel, got 1rr1£.]:-E~:1 into different traps. Besides, the mode of operation of seing
net is such that destroyed the normal habitat of resident species, possibly of
stocked carp as well. A large quantity of l':in%Erli.ngs have been muﬁht by this

ar. Un the reverse, the intensity of use of clasp net, fash jal and harpoon
mereased due to its increasing catch of larger carp. Clasp net is operated at a
spot through which beel water runs from one part to another. The use of net
was found to start when water was receding from beel through canal. The
intensity of use, operation period (when water receding October-
MNovember) and the location iSEl-l:h-qil place) of clasp net indicated that it is
operale o catch stocked carp as well as Exiﬁting carps. Because, du_t'ing this

eriod fishes attempt to move from beel to canal. Fash jal, because of its

rger mesh, was successhul in catching medium size o larger size carp.
Spears/harpoon is used by professional or non-professional fishermen,
Intensive use of these types of gear was observed when slurey/stufly
weather remains during which fishes move near the surface watér. Then
fishermen can easily understand the movement of fish and attempts
successfully. It is locally called "Niri" fishing*But the intensity of use of these
j‘;e'ar.-; increase considerably during the period between September and
anuarr',r. sometimes, these types of wounding gears are operated at night
using light as attractant with the bow of the boat which is locally called "Alo
hishing". Thus, large size fish are caught by these gears but full-kuchi was
found to be used to catch small species,

Again, the catches of primary fishing gear like fine mesh traps (ghuni,
arinda, charg, fubo and Kﬂi—-dll%hﬂi:l‘}. some hooks and lines and small
meshed gill net, almost were the floodplain resident species i.e., Punfins sp.,
Colisha fasciata sp., Heteropneustes sp., Avalas sp., Mﬁf:es vittatus, Chanhe
punciatus and Glossogobius sp, which begins breeding at the onset of
mundation and grows during the monsoon flood season were dominant
species while Mastecembelug armatus, Channa sirigta, Clarias sp., Xenentodon
sp., were common and Ompok pabda, Ambassis mama, Netopterus notopterus,
Lepidocephalus gunfin, Wallage sp., Colisha chayma and Esemus danricis were
the minor. Among these primary fishing gears, ExreEt chasra (bamboo made
hook), rest of all hooks and line were found to hook carnivorous fishes like
sake head etc. but small mesh of gill net and Ane mesh ghuni trap were
found to use extensively during early monsoon to catch small size floodplain
resident species which grow at the onset of inundation.

Though small mesh gill nets are considered to be detrimental gears for
carp fAngerlings, these net such as punti jal and kod jal were not found to be
detrimental to carp fingerlings in the present study. ée«:au.ﬁ&! these gears were
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tound to entangle mostly wild resident species with neghﬁ'hte quantity of
Cam F::}gerl'mgﬂ. similarly, ghuni trap were also recorded harmful gear for
wild fisheries, Thus, seine net, cast net, koi dug]'r.ajr and ramani were found
to be detrimental gear for major carps. The total length of carp fishes
recorded in the ca.tcijrl'las of fash jal were around the limit of legal size, these
can be arded detrimental gear for carps as it seemed to catch Ashes below
the legal size at the beginning of Hshmg season. Considering  their
detrimental effect on fsh stocks it is suggested to restrict the use of these
Earﬁ for certain period from June to October for effective management of
¢l fisheries.

Conclusions
To get optimum yield without affecting the future fishery, a guideline of
operating fishing gear and to pass judicial decision banning the use of
harmful gear needs to be strictly tollowed, However, for pml-liﬂur and effective
manaﬁ_emenl, it is suggested 1o ban or restrict the use of all types nets and
traps from June to September-October depending upon the onset of the
maonsoon. This will help to grow of stocked carp and increase fish production
through safe recruitment. Besides, kua { ditches dug by land owners inside
the floodplain) fishing and kata/komor { brush parks placed in fowing
canals running thro the floodplain or rivers) fishing should also be
reatly discouraged along with the restriction of the above gears as these
ishing methods were recorded highly detrimental to the stocked fish as well
as to wild fishes. Furthermore, extension program is necessary for the
fishermen which will enhance the fish production.
%
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Studies on some physico-chemical factors of Kaptai lake
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Absteact

The present investigation deall with the climatic and some phvsico-chemical
conditions of the Kaptai lake with respect to their monthly variabion. Air
temperature was found alwavs higher than water temperature. Vertical
variation in bemperature (08-4.70) was observed in all months. The water leved
fuctuate appreciably throughout the vear. Wide seasonal fuctuations were also
nofed in water transparency. The lake was found o be slightly hard and
alialne pH. Dhssolved owygen (D0Y) (6.4-9.1 mg /1) and free carbondiceide (4.7-
6.0 1ug/l) contents showed favourable condition for aquatic lives. DO at
different depth shewed no wide variation (1.0-2.4 mg/1). Conductivity ranged
between 91.9x 7.1 and 106.4 =52 m5/am.

Key words ; Kaptai lake, Water qualily

Introduction

The lake Kaptai was created by damming the river Kamafuli in 1961,
Oocupying an average area of 38300 ha (ARG 1986), it is one of the largest
reservoirs in southeast Asia {Fernando 1980). Although the lake was created
primarily for hydro-electric power generation, it has also paved the way for
substantial contribubion te the national economy through freshwater fish
produckon, navigation, irrigation and flood control. To formulate a sound
management policy for Kaptai lake fishery, a long term study of various
physico-chemical characteristics of lake water is very much needed along with
ather investgations.

Information on the physico-chemical aspects of the lake is very scanty. The
first limnology and primary production of the lake was done by Sandercock
(1966], the imnology and primary production of the lake were studied by
Chowdhury and Mazumder (1981) and Haldar o al. (1992) and the
hydrobiology of the lake was studied for one vear by the Aquatic Research
Group (ARG 1986). Rahman (1988) reported the morphometric details of the
reservoir. With a view of evaluating productivity potential and to provide
information for sound management policy, the precent work was undertaken.
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Materials and methods

The present study was conducted from Ma80 to Aprl'9l. Water samples
from three depth i.e. surface, mid and bottom {(up to 18m) were taken from five
sampling stations {Rangamati, Balukhali, S1balong, Kapiai ana Naniarchar)
fortnightly using a Kemmerer water sampler between % and 10 am. Rainfall and
water level data were recorded from the Power Development Board (FDB),
Kaptai. Air and wal v temperatures were measured with a cenhigrade
thermometer, Visibility was determined with a standard Secchidise. pH-vahe
was determined colorimetrically by means of Lovibond comparator.
Conductivity meter (HANNA HI-8033, England ! was used to measure spedific
conductance. Dissolved oxygen was estimated by the azide modification of the
Winkler method (APHA 1981). Free carbondioxide content was determined by
phenolphthalein ind‘cator method (Welch 1948). Total alkalinity was estmated
by using phenolphtialein and methyl oringe mdicator methoa (Welch 1948).
Total hardness was determined by EDTA titrimetric method (APHA, 1981
HACH test kit (Model-FF-1A, USA) was used to measure ammonium nitrogen
and chloride jon only,

Results and discussion

Impoundment waters have their own peculiarities as biotopes. Th2 various
physico-chemical properties of impoundments vary widely at different times of
the day and i different seasoms. A proper understandmg of these
characteristics, therefore, calls for intensive investigalion of such water bodies
in different parts of the globe. The average values (three depths of all stations)
of different climatological, physico-chemical factors recorded during the study
period is furnished in Table 1 and Figure 1 {water temperature and dissolved
oxvgen only) and discussed under the followmg heads.

Table 1, Monthe fuctuatons o dmatological and phecscorchenmical faorsof he KaplatLake
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Fig. 1. Water temperaure {A) and dissolved c-x}rgtu{ ([ contents at three depths
{surface, mid and bottom regions) of Kaptai lake

Climate of the lake region

Though Chittagong Hill Tracts 15 a hilly region no special weather condition
was noticed. Only in winter months, sometimes moming fog and heavy dew
were observed and i monsoon, occasionally gasty wind prevails in this area.
The mean maxunum air temperature (33.8£0.7C) was recorded in May while
minimum (25.0+1.6 "C) was recorded in February. Air temperature in the study
area was found always higher than water temperature except in a few cases. A
similar relatioskip between air and water temperature was also reported by
Macan {1958}, Patra and Azadi in Halda River (1985) and Haldar o al. (1992) in
Kaptai lake. The annual rainfall in the area was 2365 mim, received mainly from
May to July, Winter was nsually dry. The rainy period spread over winter and
spring months, Dhiring summer air temperature varies between 30.6 and 33.8°C.
The mean winter temperature was 26.7+0°C. Monthly total rainfall ranged from
10 ma {February) to 659 mm (July) with no rainfall in January, The average
rainfall in this area was about 197 mm. The water level is regulated largely by
the Power Development Board | PDB), Kaptai maintaining rule curve for Kaptai
lake. Variation (93.0 + 9.0 M5L} in water level in different months of the year
was observed. [t followed increasing trend from June (77.4 MSL) till November
(1028 MSL) and then decreased pradualiy with few excepbons (Table 1). The
water level was largely dependent on mainfall and the extent of discharge for
hydroelectric power generation.
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Water transparency and Huwrmal structires

The limit of secchi-disc visibility 1vas found bo fluchuate in different months
of the year, High visibility was found in winter while low visibility prevailed
pre-monsoon and monsoon months. The lowest value of visibility (1.5+0.3 m)
was recorded in May and the highest (34204 m] in January. The inflow from
hill streams earries :-'i.:IEFHE'III:lEd matter and silf, which causes a 5h;nr|:r tise in
tarbidity. Chowdhury and Mazumder (1981), ARG {1986) and Haldar et al.
{1992} also reported the occurrence of high furbidity in the same lake during the
monseon period.

Une of the most outstanding and biologically significant phenomena of
lakes is the temperature chavacterisbes of water and seasonal variations of the
same, Temperature showed marked fluctuations in different months of the year
{Fig. 1 A). The surface water temperature of the reservoir ranged between 23.0
{February} and 32.1°C (August) while mé?-water temperatwe fluctuated from
213 (February) to 299°C (August). Vertical variation in temperature was
observed in all months. [t has been found that the variation in temperature from
surface to mid-water was 0.6-2.8°C except in June when mid-water temperature
was above by 04C only. Bottom water temperature ranged from 205
{February) to 27.9C (March). Vaviation in temperature from mid-water to
bottom water ranged bebveen (1.2 and 2.5°C except in July when bottom water
temperabure was above by 0.1°C only. A wide difference of 0.8-4.7'C was noted
between surface and bottom temperatures (Fig. 1 A), indicating some tendency
towards thermal stratification. This can not be stated conclusively becatse
ternperature was recorded oncy at three depths (Surface, m1d—1.-'. ater and
bottom), However, dunng bwo vears study period {covering all depth at 1 and 2
m intervals) at Kaptai lake ten wemporary epilimnial and one typical
thermocline was observed by Azadi (1996). Thermal stratification tn lakes is
related to the difference between the suface and bottom temperature and the
presence or absence of strong winds (Vashist 1%8). Accordingly, with a large
area, high depth, presence of moderate to strong winds in different months of
the year and consequent wave action afforded a suitable condition for possible
thermal stratification for Kapiai Like.

Chemical features of the lake waters

Dissolved oxygen at the surface of the reservoir ranged between 6.4
(December) and 9.1 mg/1 (June). The higher values occurred during monsoon.
Maximum concentration of oxygen in the rainy months may be attributed due
to wind action and other surface agitation allowing maximum oxygen from air
to go inlo solubion at the surbace water. However, Chowdhury and Mazumder
(1981} and Haldar ef al {1592} reported the maximum concentration of oxygen
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in the winter months. Dissolved oxygen at different depths showed no wide
variation (1.0-2.4 mg/1) from surface to bottom (Fig. 1B). Dissolved oxygen at
the bottom of the reservoir ranged between 5.4 and 7.5 mg /1. Sreenivasan (1970)
and Timms (1970} considered dissolved oxypgen deficit at the bottom as a
characteristic feature of productive lake.

The pH of the lake water was found within alkaline range (7.5 £0 - 5.420.2).
It exhibited a narrow range of fuchuation during the study period (Table 1),
Present fndings is in close agreement with Haldar ¢ al. {1992} and ARG (19806)
but differ significantly with Chowdhury and Mazumder {1981).

Free catbondioxide varied between 4.7 + 0.3 and 640 = 0.3 mg/1 in the lake.
Carbondioxide contents never exceeded 62 mg/l and was found almost
uniform in an annual cycle, Free CO), is present even in the surface waters of
andt and mednm—hard-wa’c&r reservoirs, but is absent in hard-water lakes
(Sreenivasan 1992), Since Kaptai lake is a slightly hard water lake, present
observations for OO, accept the above mentioned rule.

Total hardness in water is the sum of the concentrations of alkaline earth
metal cations. Value of total hardness varied between 47.6 + 4.4 and &5.0=4.7
mg /] in the reservoir. The highest value was found in January and  the lowest
value in September (Table 1), ARG {1986) and Haldar «t al. (1992) reported a
wide range of hardness but Chowdhury and Mazumder (1981) reported a
narrow ratge from the same reservoir. Lake water registering hardness as
calcium carbonate below 24 mg/l is generally regarded as soft (Clegg 1974).
According to Brown et al. (1970} a soft water body contains (<60 myg/1 calcium
carbonate. Accordingly, the water of the Kaptai lake may be regarded as
slightly hard.

The alkalinity or acid combining capacity of impounded waters is generally
caused by carbonates and bicarbonates of calcium and magnesium, Combining
with dissolved CO, these carbonates and bicarbonates form an equilibrum
which plays an important role i1 the productivity of the system. The total
alkalinity content in the lake water exhibited a little vanation among ditterent
months (476116 - 60.1£2.4 mg/1) during the course of the present study. It
recorded high values from May up to July. In the subsequent manths values
were more or less similar and declined on March only. Haldar ef al. {1992)
found the highest values in March and April and the lowest value in August.
The lake water was found to have an increasing trend value in August. The lake
water was found to be an increasing trend of alkalinity value comparing with
the findings of the above authors. Jhingran (1989) Observed that alkalinity
values of more than 50 mg /1 are most productive and those of less than 10 mg /1
do not produce large ¢rops. He added that total alkalimty values up to 20 mg/]
indicate poor production and values above 40-90 mig /1 show high production.
Accordingly, Kaptal lake may be regarded as productive lake.
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Conductivity was monitored from October to May only during the
investigation period. Average range of conductivity of lake water was between
919 7.1 and 106.4 = 5.2 m5/cm. The minimum and maxinum being found in
November and February respectively. High values of conductivity occurred in
winier months (Table 7). Simalar phenomenon was also reported by Patra and
Aczadi (1985) from Halda river, Chittagong.

The mean monthly chloride content in the lake water varied bebween 11.7 =
28 and 180 = 40 mg/l The maximum chloride content was recorded in
August and the minimum in November. Zafar (1964) and Munawar (1970)
observed that in fish ponds chlorides increas - in summer and  decrease in
winter depending upon the water level, As per lake is concern the present study
partally accept this view.

The nitrogenous compounds in water are derived to an appreciable degree
directly or indirectly from the atmosphere, whereas ammonia is the chief
decomposiion product from plant and animal proteins (Ruttner 1933),
Ammaonitm nitrogen content recorded was not high and occurred the same
value in different months (0.4 = 0 mg /1) (Table 1), Thingran (1939) reported that
dissolved nitrogen concentration of 0.2-0.5 mg/1 is favourable for fish life. On
the basis of above mentioned conditions water body of Kaptai lake was found
to be suitable for Ash culture.

-
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Absbract

An experiment was conducted on six naturally turbid ponds in the village of
Salakandi situated to the zoulh-west comer of Bangladesh Agriculbural
Lipiversity, Mymensingh for a period of three months from July to
Seplember'@. The experiment was performed by studying the ph}rsin:-:u
chemical fackors of water and soil, the biological factors such as densities of
phytoplankion and zooplankton, and the growth of fishes. During thie
experimental period water turbidity varied among ponds. The highe-_at value
of turbidity was found to be 679£183.6 FTU in pond 1 and the Jowest was
15822331 FTU in pond 4, The maxim and the minimum water
transparency were recorded in the month of July and September respectably.
The lowest net weight of fishes was found 288 kg /ha/year in pond 1 due to
high turbidity and the highest was 358 kg/ha/yvear in pond 4 due to iow
turbidity, Most of the correlations between turbidity and transparency,
phyvtoplankton, and zooplankton were significant at 1% and 5% levels.

Key waords : Turbidity, Water quality, Fish growth

Introduction

Agquaculture depends alimost completely on different qualities of water.
Fisherles and other aguatic organisms perform all kinds of their life
processes in water, so it is apparent that the water quality play an
indispensable role for life in water. Turbidity is an important factor on which
the productivity of a pond depends. Turbidity caused by plankion is
generally desirable in fish ponds but turbidity due to suspended inorganic
substances, such as silt and clay, is harmful for fish culture (Rahman & al.
1982). Ponds with clay bottoms are likely to have high turbadity. A good
number of works have been performed on physico-chemical and biological
characteristics of aguatic habitats in different countries in the world. Among
those some noteworthy ones of Banerea (1967), Dewan (1973), Islam &t al.



MK Hessim ot al

(1978), Kim and Cho (1985), Lin et al. (1992), Tanaka (1992), Cyrus (1992),
Vinyard and Yuan (1996) elc. They worked on turbidity and furbidity related
experiments. But very hitle work has been done on water turbidity and ifs
effects on fish culture in Bangladesh. S0, considering the importance, the
present mvestigation was undertaken on limnological conditions of six
naturally turbid ponds and its effects on fish growth.

Materials and methods

The experiment was conducted on naturally turbid ponds in the village
of Salakandi situated to the south-west cormner of Bangladesh Agricultural
University, Mymensingh for a period of three months from July to
september 6. Trials were carried out in six naturally turhid ponds of area
about 120m’ and average depth of 2m of each pond. All ponds were rainfed,
well exposed to sunshine without inlet or outlet, Six naturally hurbid ponds
were selected from three household at least two ponds from each household.

Sampling of water quality parameters

Water quality parameters such as turbidity (FTU), transparency {em),
temperature {'C), carbon-dioxide (mg /1), dissolved oxygen (mg/l), fotal
alkalinity (mg/l), pH. phosphate phosphorus {(mg/1) and nitrate nilrogen
{mg/1l) were measured fortnightly following standard methods [APHA
1971). Water quality measurements were made between 2.00 to 11.00 a.m.
Textural classes of pond sodl were determined by Finger Peel Method [Sattar
and Rahman 1987).

Sampling of plankton

Planklon samples were collected and preserved for further study
following Dewan ef al. (1991). The plankton concentrations were determined
by using a Sedgewick-Rafter Cell (Rahman 1992}, Identifications of plankton
were performed according to Prescott (1962), Needham and Needham ({1962},
and Ward and Whipple (1952).

Growth of fish

Meither fertilizer nor any kind of fish feed was used in the experimental
ponds. Four kinds of fishes, such as catla, rohu, mrigal and silver carp wene
released in each pond at a density of 195 fish/pond (120m’). The ratio of fish
was catla 45, rohu 45, mrigal 43 and silver carp 60 in number, During the
study period initial and final lengths and weights of fish were determined to
observe the effects of turbidity on fish growth. Fish growth was determined
by !:lmasuﬁng total length (em) and weight (g) of ten ﬁsh of each species from
each pond.
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Statistical analysis
For statistical analyses of data, ANOVA was applied following Sokal and
Rohli (1981) and statistical package, Statgraphics version 7,

Results and discussion
The results of all physico-chemical and biological parameters are
FIEEEI'IIE::I in Table 1. Turbidity of the experimental pm'ui*i vaned among the
ponds and also within the ponds fortnightly, The highest value of turbidity
(679:183.6 FTU) in pond 1 and the lowest value {158223.31 FTU) was found
in pond 4. The maximum and the minimum values of water transparency
wete found in pond 4 and pond 1 respectively. The mean value of air
temperature was 202+1.84°C. The highest and the lowest mean values of
water temperature of the expenimental ponds were found in pond 5 and
pond 6. The mean values of dissolved oxygen content of pond 1, 2, 3, 4, 5 and
b were 4.02: 1.0, 5.84+1 49, 51521.99, 5.23+1.34, 5.71+0.93 and 3.75+1.22 mg /]
tively,. The maximum {533£143mg/l) and the minimum
(3-46:0.75mg 1} mean values of free CO, were found in pond 3 and pond 5,

Table 1. Limnological conditions of naturally turbid experimental ponds

Paramelers Mo. of sampling ponds with Meantsd

1 3 3 4 [ [
Turbidity [FTUF 679418360 26427743 23423543 15842331 218225497 20641037
Trans. [cm) GA1z208 20.65+£329 EEz4.45 21752140 2130205 19.50+4.04

Ar temp. (1T 29204184 1921+184 29202184 79202154 ZR.03:0.80 29.20:1.00
Water ternp, (C) 28034068 2840:1.10 28032050 ZRA3:0.590 28642085 28.0520,78
Free CCX, (mig/1) 4202028 4102105 533£143 5002141 3462075 450131
2 [rng 1) 402100 SE4z14% 515109 523:134 5714003 3.75:] 322
Afkalinity (mg/1) S08£13.98 125¢3b60 14242501 12042200 12422600 110£18.20
MO img /B 0582005 0514002 0626013 0580011 061007 0.52:007
PO-F img /T 0192005 023:0.05 02500% 0.25:0.08 0.19£005 0.25:007
H TOXs045 F3M1005 FI12e045 TESuRLIT TA2:045 7218023
Fhytoplamkton 72241599 676£123.7 7554720 BO795.55 73821201 734+110.2
(ol /1)

Enaplankton 62641313 5004875 Add2695d TRI1TOS 69341029 A154117F
foel /1)

Soil texivire Clay Silty clay  Silly clay Silby clay  Silty clay Clay

" ETL=NTLU

The mean values of total alkalinity, nitrale nitrogen and phosphate
phosphorus of the experimental ponds are shown in Table 1. The highest
mean value of pH (7.39+0.15) was recorded from pond 2 and the lowest
(7.02£0.43) was recorded from pond 1, The mean values of phytoplankton
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concentrations of pond 1, 2, 3, 4, 5 and 6 were 72241599, 676+4123.7, 7552720,
807550, 738+120.1 and 734:£110.2 cells/] respectively. The highest and the
lowest mean values of zooplankton concentrations were found in pond 4 and
pond 2 respectively. The textural classes of bottom seils of 4 turbid ponds
were silty clay but those of pond 1 and 6 were clayey (Table 1).

Chiring the present experiment, the growth in terms of net weight
gain/ha/year of fishes of all ponds studied are presented in Table 2. The
lowest and the highest net weight of fishes were found in pond 1 (23.5
kg/ha/year) and pond 4 (358 kg/ha/vear] rmespectively. Most of the
correlations  between turbidity and bransparency, phytoplankton, and
zooplankton were significant ab 1% and 5% levels (Table 3).

Table 2. Growlh of fizhes in six naturally turbid ponds

Pond Fish spp. Imitial Final Met weighl gain
Mos Av.len. Av.wh Av. len. Av.wt g/ 5 kglhat
(cm} (5! ':"_"“ltin & manth :fear year
H.omohtriz 11 25 15 45 (% 204
1 C. catla 3 26 13 44 77 2.4 288
L. rahitn a3 18 12 41 77 g
. r.HrJ'E:u‘a i 23 14 43 A7 0.4
H. malitrie . 11 25 15 T 50 84 1008
2 . cafla & 26 ] 45 f1.4 Tha 1.8
L. rofifte & 18 13 45 a0 108.0
Cy merTavila il 22 14 d B0 D00
H. molitrix n 25 15 al a7 1044
3 . citla 9 26 14 dby a7 B4 5
L. rodrita 9 1% 13 42 7 R4
. mrtgal a0 21 ) 43 7 REA
H. molitrix 11 25 in 4% a0 Gp.0
i . catln 9 23 17 S a4 (005 A58
[ rodita 10 15 15 an 10,0 1200
L. mrigaln 100 2l 18 45 9.4 1124
M. malitric 10 5 15 £ 7 o74
5 C.catlr b 4 14 =44 LE a4 ins
i rolerta b 9 13 48 9.7 116.4
C. mrigala o 21 14 40 6.4 Tal
M. modifeex 11 ! 15 7 7y 034
& C. cabl 0 25 14 48 7.7 a2 .4 3.1
L. rokria 10 iv 12 43 B il
i3 mn'&n‘!.? 10 21 13 44 77 G2 .4
=Aree of wack pond 10w
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Table 3. Simple correlation coefficients {r) between turbidity and other factors

Farameters Mo of ponds
1 2 3 1 B 3

Turbidily Turbidity Turbidity Turbicity Turbedity  Turbiclity
Tramsparensy  -0676 0937  0903%  -0.84F¢ 0341 -0.51
W, 0,775 043 0EE 069 0021 041
temiperature
DO 0142 0004 1052 6 751 0242
Co -1 8 -0.10% (1.0 S AN ] {L1&1 002
Alkalisity 0,144 -0.063 11.262 0.001 0734 2729
H -0.303 -0.309 0,031 L 0219 7R
Phytoplanktg 0881 NBIE DESET DEETT 0974 a0
i
Zooplankton  [LEBG 0726 0961 D804 0972 0541

i, dfd, * P o005 ™ PO

Higher values of turbidity in all the ponds were found in the month of
August and lowest in September, though the higher turbidity was most
probably due ta higher rainfall in August as after heavy rainfall runoffs carry
the clay or silt particles into the water bodies which might have increased the
turbicity. Buck (1956) divided a series of Oklahoma farm ponds depending
G h.u.:t:d:l-.. into three categories : clean ponds with average turbidities
below 25 mga’l intermediate ponds with turbidities from 25 to 100 mg/1 and
muddy ponds with turbidities above 100 mg/L Bovd (197%) reported that the
turludity range of 19 to 40 NTU as light to moderate and that from 625-860
NTU as heavy. On that basis, all the experimental ponds were moderately
turbid except pond 1 which was highly turbid. Tanaka (1992) reported that
the turbid waters were formed by the bottom sediments resuspension
induced from storm waves or tidal stirring. Cyrus (1992} stated that turbidity
range in the south-east coast of Africa was 2 to 568 NTU, where different
turbidity patterns were observed during summer and winter.

Lower value of water transparency is always favourable for fish culture if
it i5 due to plankton. But during this experimental all the ponds showed
lower values of transparency due to turbidity resulting from silt and clay
particles. Mumtazuddin (1982) found the range of transparency of pond
water 23 to 35 cm. Jhingran (1975) stated that turbidity due to plankton was
an indication of pond productivity but that caused by silt or mud beyond
certain limit was harmful to fish and fish food organisms.

The highest and the lowest air temperature were recorded in August and
July but those of water temperature were in July and August respectively.
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With a few exception water temperahire always showed lower values than
air temperature in all the ponds. Dewan (1973) observed the highest
temperature of water in the month of August and lowest in winter season.
Azadi (1987) found that average temperature of the Kaptai reservoir was
27°C. Rahman et al. (1982) found that pond water temperature 26 to 33°C at
the surface and 27 to 32°C at the hottom.

The lower dissolved oxygen level in pond 1 was most probably due to
high turbidity and low concentrabion of phytoplankton resulting less
photosynthesis. Alikunhi (1957) stated thal good pond water for [ish culture
should have a fair amount of dissolved oxygen with a range of 5 to 7 ppm.
Rahman et al. (1982) found dissolved oxygen i the range of 4 to 85 mg /] in
pond water. pH value of all the surveyed ponds were in {favourable range
throughout the experimental period. Rahman (1992) reported that pH range
lor productive pond should be 65 to 7.5, Khalaf and MacDonald (1973)
observed that the pH of ponds fluctuated with the change of dissolved
pxygen concentration and heavy rainfall. Swingle (1967) observed pH
ranging from £.5 to 2.0 is suitable for pond fish culture and that above 9.5 is
unsuitable.

All the experimental ponds were medium o high productive with
respect to their total alkalinity. Banerjea (1967) reported that total alkalinity
of ponds ranging from 20 to 200 mg/l werme highly productive. NO-N and
PO-F of the experimental ponds were in favourable range, Azadi (1957)
found that NO-N and PO-P levels were 1.63 mg/] and {.52 mg/] in the
Kaptai reservoir. Bhuyan (1970) reported that NO-N and PO-F levels from
(.04 to 0.1ppm and 0.2 to 0.4 ppm respectively in the productive range.

The occurrence of phytoplankton was uregular but phytoplankton
densities were higher than zooplankton in all the experimental ponds. Both
the density and variety of phytoplankton were very limited in the ponds
probably due to high turbidity. Because turbid water reduces light
penetration  which decreases photosynthetic  activity as  well as
phytoplankton production.

The net weight of Hshes in the six experimental ponds have been found
to be very low due to high turbidity and low densities of plankton. In the
experimental ponds neither fertilizer nor any kind of fish feed was used. In
the present study, the highest net weight of fishes were found 35.8
kg/ha/year in pond 4 due to low turbidity, Gupta ef al. (1990) showed that
the total preduction of fish were achieved 491 kg/ha/year and 2583
kg/ha/year with and without supplementary feed respectively and using
catlle manure in the ponds which were not turbid. In the present study, net
weight of fishes were found very low due to high hurbidity, However,
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further studies are necessary to investigate the turbidity of water bodies and
its effects on fish growth in Bangladesh context,
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Effects of cowdung application on the production of mud
crab( Scylln serrata Forskal) in brackishwater pond

M.R. Saha®, P.K. Roy and 5.U. Ahmed
Brackishioater Shation, Bmgladest Fisheries Resenrch Destitute, Khilna 9280, Bangladesh
*Correspoding mithor

Abstract

A culture experiment of muad crab for 84 days was conducted in garthen pond
at Brackishwater Station, Bangladesh Fisheries Research Institute, Paikgacha,
Ehulna. The aim of the experiment was to study the effects of cowdung
:'IFF-]:iL'-HI:i.-EIn on crab production and water qualitv. There were three
treatments as without cowdung (T ), 500 kg cowdung ‘ha/formight (T,) and
750 kg cowdung/ha/fortnight (T,) with three replicates for each. The result
was evalvated on the basis of gronwth, production, survival rafe ete. The
experimental months was mid April 96 o mid July %6, To maintain a good
water quality, water was exchanged in every spring tide. The range of salinity
during the experiment was B-19 ppl. Trash fish and fresh shrimp head were
used as feed on raw basls in every alternate wiek at a rate of 8% body weight
af crab at the same lime rice bBran and wheat flogr were used ab a rate of 2%
body weight as a source of carbohvdrate: The production of T, T, and T, were
F201.35 kg 862.16 kg and 40919 kg ha respectively. Though the effects of
nuwdung ot production of ceab s insignificant bul in terms of pru-du:l:wr-.
survival rate and growth, the study sugmest that the application of cowdung
in addition fo feed can be recommended for mud crab culture at a rate of 500
kg ha/forinight.

Key words | Scull sernrtr, Cowdung

Introduction

Along with shrimp, mud crab (Seylla serrata) also plays a significant role
in the export earnings of Bangladesh, In coastal areas mud crab is grown up
in shrimp ghers as an undesired species and farmers captured these crab as a
source of additional income, Mud crab grows better at salinity range of 15-30
ppt and year round occurrence of crab larvae in Mathamuhury estuary even
al 2 ppt salinity (Ahmed 1992) which supports the culture of the animal in
the coastal areas of Bangladesh. Due to it rapid increasing demand in the
world market in live form, export of mud crab from Bangladesh also
increasing rapidly when the major part of such export comprises of wild
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collection only, This kind of increasing pressure on the nature may be a
threat to the wild stock and biodiversity protection in near future.
Commercial culture of mud crab was reported as a profitable venture by
many workers (Escritor 1970, Varikul et af. 1972, Raphael 1970 and
Marichamy 1980) in different countries. Despite having a culture favour
brackishwater environment, proper technique for culture of mud crab has
vet been established in Bangladesh. 5o with a view to increase its production
through an ideal technique this study was carried out to know the effects of
cowdung as organic manure on production of mud crab and water quality of
its culture envirenmenl

Materials and methods

The experiment was conducted in the brackishwater ponds ol
Bangladesh Fisheries Research Institute at its Paikgacha Station, Khulna. The
area of each pond was 500 m’. After construction of dikes and gates , the
ponds were allowed for sun drying for 15 days. All the ponds were fenced
by bamboo slits at about 0.5 m deep in the soil to prevent escaping and
burrowing of crab. Lime was applied at a rate of 125 kg/ha in all the p::nndc.
and the ponds were filled by tidal water of nearby Kapotaksha river.
Crablings were stocked in the mid April 06 at a densiby of 10000/ ha.

To study the effects of cowdung as organic manure for culture operation
of mud crab, there were three treatments with two replications of each. No
organic manure was applied in T which was treated as control. Organic
manure was applied fortnightly at a rate of 300 kg and 750 kg/ha in T, and
T, respectively. Details of feeding rate of this experiment are given in Table
1. The experiment was continued for 84 days. Crablings were acclimatized in
the laboratory condition for 7 days prior to stocking in the experimental
pond.

Waler depth was maintained at 0.6-0.8 m, Water was exchanged {50%)
for 3-4 days of each full and new moon throughout the experimental peried.
Sampling for growth performance and monitoring of water quality
parameters such as water temperature, p, salimfy, transparency and
dissolved oxyvgen were done in every week. Plankton samples were
eollecked by using plankton net with a mesh size of 100pm. The collected
samples were preserved in 5% formalin in the field and later analvzed in the
laboratory. The result was evaluated on the basis of specific growth rate,
total production, survival rate efc. followed by the guide lines of European
Inland Fisheries Advisory Commission (1950). After completion of
experiment, all erabs were harvested by using bail and scoop net, repeated
netting followed by complete drain-out of the ponds. Comparison of
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treatments was carded out using one-way analysis of variance (ANOVA)
and Dhncan’s Multiple Range Test (Steel and Torre 1960). For comparison
of mortalities among the treatment values, percent mortality was subjected
te arcsin transformation (Zar 1974) and the resultant data was subjected o
analysis of variance as above.

Table 1. Details of feeding rate during the experiment

Dhay Time Ingredients Daily amount
7 days after new and 18:H0=-20:00 Trash fish A% B
full micon [after water
exchange}
(15:h={1; 0 Wheat tour 1% BW
+ Rice bran
? days during new and  18:00-20:00 Fresh shrimp head 8% BW
full moon  {during . _ :
waler exchange) NP AP
05:00-06:00 Wheat flour 1% BW
+ Rice bran
* Baddy: et 4

Results

The growth responses and production data of three different treatments
are presented in Tables 2 and 3 respectively. Differences in the initial
weights of the crablings used in three treatments were insignificant but at
the termination of the experiment the performance differed significantly
{P<0.05). Weekly growth trend was similar between T, and T, during the
whole experimental period but comparatively slow growth trend was noted
from the fifth week [Table 2}, No significant difference was observed among
the production of three treatments but the best production was recorded in
T, (862.16 kiz/ha) followed by the T, (720.35 kg/ha} and T, (569,19 kg/ha).
The survival rate of T, (69%) was highest followed by the T, {59%) and T,
{58%). The lowest weight gain was recorded in T, (88.33g) followed by T,
(9957} and T, (9¥W.25g), The change in carapace width during the
experiment were homogeneous and similar ameng all treatments. Though
the specific growth rate in T, (0.78) was lowest but the variation is
insignificant (P>0.05) among all treatments.
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Table 2. Growth responses of Scylla sermte crablings at different doses of cowdung
over the B4 days experimental period

Treatments Mean body weight (g)
Initial Culture period (Weeks)
wifg) | s 3 & 6 7 B9 10 11 - 13
T, 2495 321 392 452 521 HA3 672 742 Bl 839 993 1134 124323
T, 2533 343 451 42 ME 609 715 773 BAY 332 973 1127 12455
T, 2515 331 5040 567 602 630 6595 7ia 796 32 902 1013 11348

Table 3. Growth, production and survival rate of mud crab

Parameters Treatmenis

T Ty i + S5E
Initial weight () 2495 2538 25.15" nials
Final weight [g) 124.23" 124.95° 113.48' 1,941
Waeight gain (g) 99,25 59,57 88,33 :
[nitial carapace 3.2 325" 3.23" 0.2
width (em
Final carapace 6,215" G223 Rt 0037
wiidth (¢
Specific growth B3 0835°, 078" o2
rate () :
Survival rate (%) 5800 39,00 5400 7141
Production/ ha 720.35" BE2.1& Ged 149" 77461

Fegpnre dn the same cofamr avtit same supersoripds o i synptoendly dife e (pad 49

Plankton producton in all treatments were recorded. Zooplankton was
found highest in T, (2562/litre} followed by T, (165%/litre} and T,
{1469/ litre). The phytoplankion was recorded highest in T, (1318/litre)
followed by T, {719/ litve) and T, (465/litre). The range of water temperature,
p' and salinity was 25-31C, 7.1-7.6 and 8-19 ppt respectively. Water
transparency range was found higher in T, (36-42 cm} followed by T, (29-
35cm) and T, (24-30 em). Dissolved oxvgen decreased with increasing apply
ot organic manure and the range during the experimental peried was 1.5-6.5
mg/1.

Discussion

Organic manure like cattle dung, poultry manure were used by different
workers for increasing plankton in nursery and rearing ponds with varying
results [Anon 1969, Saha ef al. 1974, Shigur 1974, Govind ef al. 19785,
Banerjee ef al. 1979, Hepher and Pruginin 1981 and Mamtazuddin and

a2
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Khaleque 1987}, In this experiment a clear relationship was observed among
wetght gain, survival rate and production. Although the variation of
production among all treatments were insignificant (P>{.05) but apparently
lowest production was noted for T, . A relationship between quantity of
organic manure, dissolved oxygen and plankion concentrabon was
observed. Due to the presence of greater amount of filamentous algae in one
pond of T, survival rate and production were found to decreased that
resulted high standard error in the production. A direct relation between
average plankton and fish production was also reported by Smith and
Swingle (1939). Other than such relabonship, an inverse relationship
between the plankton types were also observed which is in agreement with
the findings of Saha et al. (1985) where the authors observed an increased
proportion of phytoplankton production with low concentration of
zooplankton and vise versa.

The findings of this experiment further indicate that crab is an animal of
ommivorous nature and like fleshy feed and at ecarly stage of grow oul
operation they generally fed a resonable quantity of zooplankton that can be
produced by the application of organic manure like cowdung.

Conclusions

Though the effects of cowdung on prodyction of crab is insignificant but
considering growth, survival and production, the applicaion of cowdung in
addition to feed can be recommended for mud crab culture at a rate of 500
kg /ha/fortnight.
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Absiract

An investigation was carried oul fo monitor management practioes and Lo find
oub whether theve is any relalionship with occurrence of deadly white gpot
disease and envirormental parameters. Three semi-intensive and a tmproved
traditional shrimp [arms were selected m which mass mortality of shrimp
(Prmaies mondon) by white spot disease occurred previously, The farms were
situated at two different geographical locations. Two ponds from each farm at
random were selected for the study. Oul of eight investigated ponds, & ponds
in three farms were affected by the disease giuring investigation period. The
non=affected ponds had relatively lower stocking density, slightly different
management practice and were located at different geographical area. There
wene na significant variation in water guality parameters among the affected
and non-affected ponds. Mo significant vanations were recorded in poed
preparation, source of Post Larvae (PL}, water and feed managpement among
the affected and non-affected ponds. The observation indicated that pond
micro-organisms moa farm mayv nod the ondy cause of the diseaze but some
external factors also might be responsible for the outbreak of this disease.

Key words @ P sonodon, Dissase, Environrment

Introduction

Brackishwater shrimp culture in Bangladesh is export orented and
developed in an unplanned and unregulated ways which mostly depends on
repeated single species culture on the same soil. It also depend on the nahural
seeds of variable qualiies and reclamation of culture lands through
distribution of mangroves (Hossain 1995). Indiscriminate exploitation of
natural post larvae together with destruction of the marine life through
harvesting and handling process of post larvae and destruction of delicate
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mangrove ecosystem, created an envirommental situation, the effect of which
was already started to some extent in the recent years. Modern aquaculture

wires maximum out put of fish/shrimp per unit area, Over [eeding, over
crowding lead to malpractice’s of the aquatic environment and ultimately
cansed diasters to shrimp farming (Hossain 1996).

During 1994-95, most of the semi-intensive shrimp farms were affected by
the white spot disease. The out break of disease ocourred during early stage of
culture, It is usual phenomenon that aquatic disease is generally cansed by the
degradation of environmental and ecological condition as well as Faulty
management prachices with the interachon of pathogens. In this study
attempts were taken to find out whether water quality parameters were
responsible for the out break of the white spot in shrimp farming or not.

Materials and methods

Three semi-intensive and an improved tradibional shrimp farms were
selected for this investipation during winter erop in which mass morkality of
shrimp (Perrens monadon) caused by white spot disease. From each farm two
grow out ponds were selected for the study. The area of thet,E ponds in
selecked [arms were as follows: Beximeo thtnu- Lid. {EEﬂﬂm ﬂaﬂl‘rm‘j
Meglma shrimp Culture Ltd. (H000m°, 5920m), Aquaculture Farms Litd.
{546-11':1 392om |, Demonstration Farm agd Traming Centre (DFTC), FR1
{EE-Enﬂm 4940m ). First three farms located in Ehuruskul, Cox's Bazar area on
the bank of the river Bakhkhali and the other farm at Teknaf area by the side of
Naf river. Water depth in all investigated ponds ranged between 1.0-24
meters. Ponds were rectangular in shape except one at DFTC, FRI pond, the
shape of the pond was irregular. Ponds had leading slope to the outlet. All
farms had water intake and discharge facility, small laboratory, electricity,
paddle wheel and pump facilities. Reservoir facility s available in all farms
except DFTC, FRL

From pond preparation (o harvest, all management practice were observed
carefully. Drying, pond preparation, stocking particulars are shown in Table 1.
Water intake in each pond were done through screening by either micm mesh
or mosquito nets to avoid the entrance of eggs, larvae or juveniles of
undesirable species. The water in each pond was allowed to remain 3-4 days
for hatching of eggs that might have aceidentally entered into the ponds. Then
tea seed cake was applied to eradicate the unwanted species of fin fish except
Aguaculture and DFIC, FRI farm. Then ponds were fertilized and waited Hill

plankton bleom (Table 1). Then Post larvae(PL) slocked which were collect
from natural source.



edte gpod dissace an P manadan
Table 1. Pond preparation and stocking particulars in the investigated farms

Farms Beximco Meghna Agquaculbhure DFTCFRI
Pond-1 Pomd-?  Pond<l Pond-2  Ponds]l Pond-2 Pond-1 Pond-2
Black soil  parlial partial  partial partial partial partial Nil @ Nil

remaval®

Dryingdd) 7 7 3 4 5 5 12 10
Liming,
Cal0y (kg ha) 600 600 &00 00 370 30 L L
Waler

intake 24795 24795 30895 MWEH5 0895 D345 3085 12995

Aerator A R 2 B A & 4] L]
HP 12 1A 16 16 12 12 1] ]
Tea sped

cake (ppm) 12 12 14 10 il Ml Mil Ml
U+TSP+1at

It.g_.-'ha R+l 541040 13+15 13413 MEE Mil Ml il
Stocking

PL im0 25 234 15 15 178 18 i 45
PL size 1218 12-18 20-25  HZH =25 20-25 1530 1520
{mm]}

* Wlack s s revmnned by g vt nater and dischoeged dermgir oub-let do the river

All farms used dry commercial formulated pelleted feed in addition to
natural live foods produced in the pond. Feeding starbed at the second day of
stocking except at DFTC, FRL They started using feed after one month of
stocking due to low stocking density, higher water depth and availability of
natural food. Feed was spread at all front sides of the pond adjacent to the
dikes. After one month of PL stocking, feed was checked from time to time by
using liff nets to control under or over feeding.

All farms tried to maintain optimum water quality by applying
lime{Calcium carbonate) and ferhlizer as well as through water exchange.
D‘un.ng high tide water was allowed to enter directly to the reservoir or into
the feeder canal through main sluice gate and axial pump, Stored water was

r
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treated with lime (Cal0u) and settled, except at DFTC, FRI farm. Throughout
the culture period Water temperabire measured by centigrade thermometer,
salinity by refractometer, transparency by secchi disk, pH by pH meter on
daily basis and alkalinity, ammoria at weekly basis and dissolved oxygen
{DO) at an irregular basis by Hach Kit, Paddle wheels were operated whole
day and mghl except during feeding time.

Shrimp in each selected pond of all investigated farms were weighed
weekly to monitor their average growth. For the purpose, 50 or 100 shrimps
were harvested at random and weighed and released to the same pond.
During sampling shrimps were closely observed to examine their glls, eve,
intesting, antennae, appendages ete. Occurrence of disease was also recorded
where it occurred.

Results and discussion

In the present study the highest salinity ranged bebween 16-24 ppt and
lonwest between 4-17 (Table 2) in all investigated farms. In all farms salinity
increased gradually as culture period progressed. Lowest salinaty at DFTC,FRI
was very severe (4 ppt) during stocking, This was due to Naf river which
carries vast amount of water from hilly areas of Bangladesh and Mayanmer
and salinity turned at zero level annually during June-august perod. However
4 ppt salinity was retained by not exchanging water during rainy season.
Salinity increased when culture progress ane rain fall stopped.

Table 2. Water quality parameters of selected ponds in four semi-intensive farms

Daily basis
Farms Beximoo Meghna Aquaculture DFT_FEI
Pond-1 Pond-2 Pond-1 Pond-2  Pond-1 Pond-2  Pond-1  Pond-2
Salinity {ppt)
Highest 18 18 21 n 23 24 16 16
Lowest 11.5 11 16 15 1z 13 4 4
Temp. {'C)
Highest o M40 32 ad M 34 M 34
Loneeesst 27 270 25 26 25 25 25 el
pH
Highest 19 a8 85 BH 2R .o B.3 2.2
Lonwpsat 7.5 75 75 Th = 79 7.3 73
Transparency (cm)
Highest &0 75 ap ay) A5 65 45 a7
}ﬂwesl L] T ] 1 u 5 249 ||

58
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Weekly basis

DCKppma)

Highest g5 g9 95 95 9.k a5 7.5 75
Lonwest 50 5.0 50 Bh 4.5 .0 35 35
Arnmmonial ppm}

Highest i3 4 0. [ B 04 0.4 1.5 G
Lonanesd frace  lrace frace  frace brace trace .1 brace
Alkalinity {ppm)

Highest 114 130 1210 135 i1 w - BT
Liwwsag] R Th | 78 B7 a0 &b 51

The ]'L'iﬁhﬂﬁt temperature in all i:ruuq.-ﬁtigabed farms were ranged between
32 -M'c and lowest were recorded in bebtween 25-27 ¢ (Table 2). pH level was
almost similar in all investigated farms where the highest range was 8.2-8.9
and the lowest was 7.3-7.9. The highest transparency in all investigated
tarms ranged between 65-97 cm and the lowest 22-34 em. transparency were
relabively higher at early stage and gradually decreased as culture period
progressed. This due to the fact that, with the advancement of culture
]:IETi.Dd -urgan.il: deposition increased at pond bottom which leads to an
increase in plankton production. Highest range of DO in all investigated
farms varied from 7.5-9.5 ppm and the lowest range was 3.3-3.5 ppm (Table
2). Ammonia was variable in all investizated farms and ranged from trace to
0.5 ppm. Highest alkalinity range was 84-138 ppm and the lowest was 51-%
ppm in all the farms. pH, alkalmity, D), ammonia were recorded to
decrease gradually which might be due to increased biomass in the
investigated ponds. However, the recorded water quality parameters could
be considered as suitable for the culture of P. monodon, Similar diversion
were also recorded by Larking (1995), except for salinity at DFTC FRI farm.
Kibria (1985) and Islam (1983) were at the opinion that routine checking of
pond conditions are necessary for physico-chemical parameters and the
authors turther mentioned that optimum range of temperature, pH, DO and
salinity were 28-33°C, 89, 89ppm and 1525 ppt respectively.
Chanratchakool #f al. (1995) mentioned the optimum range of pH, salinity as
7.3-8.5 and 10-30 ppt respectively.

Three of four investigated farms were affected by disease which situated
in same area and disease outbreak cccurred during 2o half of September to
15t half of November at the age of shrimp was 51-78 day (Table 3). Dtsease
may be transmit from one farm to another by water through carrier. Three

atfected fanm drained out water to river after disease out break. All farm use
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similar fry which were collected from nature but one farm harvested disease
free shrimp which indicated that fry may not responsible for the disease.
Disease outbreak ocourred during Seplember lo November when weather
terns dry and cool which may create stress condition on shrimp, In Teknaf
region temperature remained relatively higher than Cox's Bazar.

Table 3. Sign or out-break of disease in mvestigated ponds of different farms

Farms Beximeo heshna Aguaculiure DFTC FRI
Pond-1  Pomd-2 Pond-1 Pond-Z Pond-1 Pond-2 Pond-1 Pond-2

15t Disease

clitoc e (F2.05958) (2204955 (271085 (3001095 (101155 {101 195 Mo Mo

Ot break

on culture 58 57 iR 51 A i) Mo ifs]

day

Average body 8.1 5.5 133 82 177 157 99 *113

wiig) when

disease outbreak

Harvest an

culture day 67 &6 T8 & s al 7 ™7

B Survival 436 61 41.7 6.7 .1 316 325 4773

* Wherr shrirse M f oadh o o e,

Total feed used, production of shrimp and FCR for each pond as a whole
in all investigated farms had considerable variations, This is due o vanable
stocking date, time of disease outbreak, percent of survival and size of the
shrimp. Growth of shrimp in all the farms were more or less at a satisfactory
level before incldence of disease out break.

The average weight of shrimp were 8.1 and 8.5 g, 13.3 and 8.2 g, 17.7 and
157 g, 99 and 123 g in pond no. 1 and 2 of Beximco, Meghna, Aquaculture
and DFTCFRI farms respectively on the day of disease outbreak /harvest
(Table 3}, Here it may be mentioned that through the shrimp at DFTC.FRI
was not affected by the disease, but it was harvested due to winter,

The recorded Food Conversion Ratio{FCR) were 1.51 and 1.67, 1.03 and
1.0Z, 1.13 and 1.52, 1.52 and 1.43 in pond no. 1 and 2 of Beximco, Meghna,
Aquaculture and DFTCFRI farms respectively on the day of harvest (Table
4). The average production were 791, 860, 989, 360 kg/ha of Beximco,
Meghna, Aquaculture and DFTCFRI farm respectively.

Al
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Table 4. Production and apparent feed efficiency in investigated ponds
during culture period
Farms Beximco Mezhna Aquaculiure DFTC FRI
Fond-1  Pond-2  Pond-1 Pongd=2  Pand-1  Fond-2 FPond-1  Fond-2

Source President President  CP CP SBFFL SBFFL  SBFFL  SBFFL
of feed

Total Feed 865 #35 10 445 G 54 160 2o}

(Kgl

Production 571 52 90 237 REF 55 105 209
(Kg)

FCR 1.51 L6737 1.03 1.02 1.13 152 1.52 1.43

Production 954 50 LA a8 GG Gld 111 410

/ha (kg

SHEFL = Samdi Baregln Fisl Foed L1, (Bangindeshi,
CP = Chirroent Bpsqiurad Fend {Thailaed,
Presulent = Prestdmed Feoa' (Tareem

However, a highest production of 989 kg/ha was obtained by
Agquaculture farm due to the fact that the farm had a longer culture of 81
days. Chowdhury ef al, (1991) cbtained 1815%g/ha with in a 126 day culture
period in the same farm with out discase, However mn the present
experiment, DFTC, FRI farm had a period of 73 days and culhure had to
terminate due to winter season with lower production of 360 kg /ha. This is
due to a lower stocking density of 4 pe/m’. Further, it may be mentioned
that DFTCFRI ponds were under a project to look after environment
friendly semi-intensive shrimp farming and deliberately maintained lower
densily to find out sustainability of shrimp farming.

The present study is a preliminary one to find out whether water quality
parameters are responsible for the outbreak of disease or nol. There is no
significant variation in water quality parameters among the affected and non
affected ponds. As Bangladesh eams a significant amount of foreign
exchange by exporting shrimp, due attention should be given to control this
shrimp disease. However, emphasis should be given o carry out more
research work to improve disease free shrimp farming and to make it a
sustainable venture suitable to socio-geographical and climatic conditions of

Bangladesh.
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Study on the intestinal bacteria of Labeo rohita (Ham.)
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Abstract

The quantitabve and qualitative aspects of intestinal bactenia of rohu fish
{Labeo roketa) showed that total viable count of bacteria ran from 9.9 = 10°
ter 1.4 % 10 CFU /g of intestine in different age groups of fish. The bacterial
load was highest in the month of July and towest in January. The genera of
the isolates from intestine included Coryneform, Microceccus, Flrvobacterium,
Cytophaga,  Achvomobacter,  Acromamas  Enterodacteringeas and Vi,
Conymetorm was the dominant group throughoul the study period followed
by Micracoccns and Enterobacteriaceas. Marked variations in the bacterial
load and generic composition of intestinal hacteria were evident during the
studv perind in different age groups of rohu fish.

Key words : Intestinal bacteria, Lalen roliits

Introduction 4

It is now generally recognized that the digestive tract of fish particularly
the intestine contains a large number of bacteria. Bacteria enter into the fish
with food and drinking water and accumulate in the intestine. Some of them
retain there for a relatively longer period but most of them can stay very
temporarily due to incompatible environment produced from physical and
chemical conditions, lethal interacHons between bacterda and immune
responses of the gut (Sugita et al. 1987). Various studies have suggested that
intestinal microflora were responsible for of various food spoilage (Kaneko
1971) and contamination of fish due to enteric bacteria of human or animal
origin (Geldrich and Clarke 1965,

Rohu fish (Labeo rohita) is the most demanded and widely distributed
fresh water fish species in the Indian sub-continent. Since the aquatic
bacterial flora plays a significant role in the productivity of water and there
are also some potent organisms responsible for fish diseases, it is of
importance to know the activity of microflora in the water body as well as in
intestine of fish of that environment. Moreover, identification of the normal
intestinal flora of fish would be of great value in correct interpretation of
physiology and nutritional requirements of fish. Considering these factors
the present study was undertaken to investigate the presence of bacterial
flora in the intestine of robu of different sizes during different seasons.
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Materials and methods

Collection of fish and water samples

Rohu fish of different age groups and sizes were collected from
Bangladesh Agricultural University fish farm, located near the Faculty of
Fisheries. Three sampling were done belween January and July'95. Length,
weight and age groups of fish were recorded. Water samples in triplicate
were collected during sampling from the same pond by clean, sterile glass
stoppered bottles of 250 mlf capacity and were protected from light and
carried to the laboratory for bacteriological analysis.

Chantitative and gualitative study of bacteria

Intestines of the fish were removed aseplically by opening the body
cavity, weighed and finely chopped by sterile scissors and ground in a sterile
morter-pestle. For quantitative study, 1.0g of finely ground fish intestine was
diluted i 9.0 ml 0.2% peptone water. Standard plate count (SPC) of the
intestinal contents of fish and water samples was done by consecutive
decimal dilubion technigue. Plate Count Agar (Hi Media) was used as culture
media.

Faor the qualitative study, all the colonies from a spread plate {obtained
during 5PC) were picked up and streaked on nutrient agar plate and
incubated at 30°C for 48 h, from which discrete colonies were transferred on
nutrient agar slanks. After 48 hours of incubation, smears were prepared on
glass slides and staned by Gram's method. Each of the culture was
examined microscopically for their purity. The generic classification and
distribution of the isolates were done according to an outline of the sequence
of tests as described by Shewan ¢t al, (1960). Isolates in nubrient agar slants
were maintained in the laboratory at 4-6°C throughout the study period.

Results and discussion

Length, weight and age groups of fish are shown in Table 1. Results of
the quantitative estimation of intestinal bacteria in different age groups of
rehu fish and pond water are given in Table 2. The mean number of bacteria
in the intestine varied in the range of 9.9 = 10 to 1.42 x 10 CFU /g and in the
water, 726 x 10" to 7.95 = 10/ CFU/ml. In both intestine and water body
lowest count was obtained during January and highest tn July. On the other
hand, count was comparatively lower in intestines of small fishes
{fingerlings) than that of juvenile or adult fish,

Table 1. Length, weight and intestinal weight of different age groups of rohu fish
Sampling Ami_ ﬂul Sample Lengthol  Mean  WLol | Wean Wrof  Koeanw, of
[E1 1]

dake il [ fah {em) kength  fishigl wiof Indesglng ibiaiings
i femy fish [iz3 {52 [
17 lam, Fingerling 1 a0 4.4 s
3 i 75 4.5 4.2 0% 033
) Tl 3.7 o



[mtestingl baclerks af L. rodeifa

1™ Aps Tuvenile

52
- B

1
7.8 ThA ] 407

—shay

574 832 MO00 08T 163D 173,97
125 10000

EI-J

= —3

Eu

=i

==
=

Il Adult

13 b i e i

bh.h

Table I Total count of hacteria in intestine of rohu fish and water gamples

Sampling date; Fish Sacnpla. Mo, Totad aerabic Averags counl Avernpge count in
age proup intesiEnal count [CFL gl waier L enl}
ICFL a)

Tk Jam, 1 1.23 I

Fingerting z 125 x I .00 10 736 = 1
3 460 % 11

Isb Apr | 125 10 )

Juvenile 2 Ld9 s 10 1.23= 10 740 10
3 108 % 10

et Jal. 1 EEESTN i

Adult 2 130 0% 141 142% 70 7895 10
E| L5 = Wi"

The increasing trend in the bacterial population in the intestine and water
sample with the approach of summer season indicated a possible seasonal
variation of bacterial population in the environment. Generally, water
temperature sharply increases during summer time in the tropical and sub-
tropical regions ( weather report as collected from the weather yvard of Agri-
Varsity, Mymensingh). Average water temperature in January was 15.5C
and m July, 25°C. Many workers suggested that bacterial load might be
increased with the increase of temperature of water body (Uddin ef al, 1990
and 1991}, Besides that, primary productions are usually higher in warmer
seasons, Presence of higher bacterial load in the intestine of fish during the
months of April to July might be due to high metabolic activities of the fish
which initiated them to take larger quantities of food during that period.

A total of 130 isolates were obtained from the intestine of different age
groups of rohu fish and they were identified as Achromobacter, Micrococcus,
Enterobacteriaceae, Coryneforms, Fimwmium,ﬂ:{npmlgﬂ, Avroiiorias and
Vibrio. The percentage-wise distribution of these bacteria in different age
groups in different seasons is shown in Table 3. There were wide varatons
in distribution pattern and types of bacteria in different age groups of rohu
fish during different sampling months. Among the seven groups of backeria
identified, Coryneform wasu-tﬁe most dominant one followed by Micrococcus
and Enterobacteriaceae. This phenomenon has not been well understood but
it is likely that most of them were derived from water. The composition of
intestinal bacteria may vary from fish to fish. Sakata et al. (1988) reported that
Vitrip and  Asromonas were the dominant groups in the intestine of Grey
mullet (Mugil cephalus). The minor groups of bacteria found in the intestine
of rohu fish at different stages of growth are roported to be the common
intestinal bacteria are different fresh water fish (Sugita et al. 1983, Trust 1974,
Shewan ¢f al. 1960, Sugita et al. 1985 and Newman et al. 1972). The groups of
bacteria identified in the present study are representatives of most of the
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gerwra of heterobtrophic true bacteria. The occurrence of such types of
bacteria are also important from the point of sanitary and public health
hazards.

Table 3. Distribution (%) different groups of bacteria in intestine of rohu fish
Woo ol Corynedarm Micronsecks  Aeromnat Enlernbace | FAiae | Achramibazber | Vb

Agu praup isalases Ariaceas berdarii
Litgtags -
Fingerling F T 15H] i EXs EE-E] 333 [
Juwimila s Filas 125§ ] 50 ] il 133
Adali .1 Ti 2 a0 143 1053 La3 il o

Representative strains from the isolated organisms from intestine of rohu
fish were used to study their metabolic capability {data not shown). Most of
the strains were able to ferment large number of sugars (carbohydrates) both
aerobically and anaerobically. They were also found positive in proteinase
test, gelatin liquifaction test and catalase activity. These properties indicated
that most of the isolates are associated with the spoilage activity which is a
matter of great concern, because they can actively contribute to the quality
dtn;ter[?tral-lnn during post-harvest handling, preservation and transportation
of the fish.

A
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Toxic effects of dimecron to fingerlings of Labeo rohita
Ham.) during acute and chronic exposures
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Abstract

The toxic effects of dimecron on growth, body composition and oxygen
consumption of FAngerings of Lobes rolite were studied. Dimecron
concentrations of 4 and B mg/1 were used. Both acute [3-h) and chromnic {15
42 d) exposure schedules were followed. Compared with the control fish,
both 4 and & mg/l dimecron Ireatment significantly suppressed we:ight
gained in fish by 9.71 % and 30% respectively during a 42 day exposure
period. However, the length of fish was suppressed by 11.46% significantly
anly in fish group exposed to 8 mg/| dimecron. Similarly, the proten content
was also significantly reduced in the above group of fish. The oxygen
consumption of fish was elevated considersbly, but nol significantly in bath
group of treated fish (8.5% amd 26079 dufmg acute exposure. However,
after 15 days of exposure the rate decreased by 18.96% significantly only in
fish exposed to 8 mg/l dimecron. The threshold tevel of DO at low oxygen
environment found to be slightly higher in fish at 8 mg/l dimecron. The
survival tme at the above oxygen condition was reduced during acute
exposure (3-h) and that was extended during chranic (15-d) exposure.

Key words : Toxicity, Dimecron, L. rofifa

Introduction

Bangladesh is mainly an agricultural country and a large amount of
agrochemicals are used to enhance rice produchion from limited land to meel
the ever increasing demand of rice for increasing population. About 25% of
the total pesticide used in Bangladesh is thought to enter into the open water
bodies {Anonymous 1992). There is a growing concern about their possible
harmful affects on flood plain fish and people (Bashar and Reazuddin 1990,
World Bank 1991). In fact, pesticides have been recognized as environment
pollutants of potential toxicological concemn for fishery as diagnosed by their
acute and chronic toxicities (Sprague 1971, Alabaster and Lloyed 1982, Rand
and Petrocelli 1985).
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Three main categories of pesticides iz chlorinated hydrocarbons,
organophosphorus and carbonates are used in the country at present Hime, of
them chlorinated hydrocarbon is known to be highly toxic to all forms of
aquatic life. Due to the persistent nature of organochlorine and its long-term
effects in the environment, in recent years, emphasis has been placed on the
use of organophosphate compounds (Henderson ef al, 1985, Rao ef al. 1967).
Organophosphate rapidly breakdown in the environment and do not persist
in animal tissues. Nevertheless some of these insecticides are extremely toxic
for short periods after application, during which they inhibit
neurotransmitter enzyme causing death from paralysis (Mehrle and Mayer
1985).

O the organophosphorus group of pesticides, dimeeron {phosphamidon)
is widely used as a crop protectant in agriculture and as an ectoparasite in
poulity and Livestock. The abuses of this chemical causes contamination of
water ways affecting aquatic fauna (Gopal and Dwivedy 1978). The recent
trend in pesticide research is the use of sublethal concentrations that do not
kill the fish but may impair growth and reproduction (Rand 1985). Therefore,
the present investigation was carried out to study the chronic effects of
dimecron rather than mortality or acute lethal test. Moreover, fish was
exposed to different dimecron concentrations for varying periods of
exposure and their oxygen consumption rates and tolerance level of oxygen
(threshold oxygen concentrate) were monitored.

Materials and methods

The experimental system consisted of six circular earthen tumblers and
were of 40 litres capacity each. The tumblers were arranged in rows on
wooden frames and provision was made such that they could be gravity fed
from a tap-water source and similarly could be drained easily by siphoning.
Creygenation of individual tumbler was done by using airstones connected to
a alr mmprﬂ!‘.ﬂﬂr.

Immediate after arrival of fish (fingerlings of Labeo rohite, length
5994024 cm) at the laboratory, the fish were transferred to a large concrete
tank under flow-through water condition. On the next day, they were
randomly divided into six groups and were transferred to the six
experimental fumblers (one group in each tumbler) and were acclimatized
there for a period of seven days. During the acclimation period water of fish
holding tumblers was renewed daily, The fish were fed twice daily at the
rate of 2% body weight. Any uneaten feed particle was siphoned out
immediately. Feeding was stopped two davs before the commencement of
actual experimental trial. Two nominal concentrations of the above pesticide,
4mgl” and 8 mgl" were used. Each concentration was tested in duplicate,

Lt
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The dimecron concentrations in the tumblers were achieved by adding
calculated amount of freshly prepared stock solution of the toxicant directly
into the respective tumblers. Aeration of water by using airstones ensured
the through mixing of toxicant as well as adequate supply of oxygen. The
exposure media was changed daily usually after leeding the fish. The
experiment was run for 42 days. The fish was inspected several times & day
and any dead found was removed immediately. A natural phtoperiod of
approximately 12 hours dark : 12 hours light was available. At the
termination of the experiment, each group of fish netted out separately, and
lengths and weights of individual fish were measured. The fish were
sacrificed and muscle tissue of the fish were collected for proximate analysis.
Further, the kidney, liver, intestine and stomach of fish were dissected and
were preserved for histopathological study.

After a T-day acclimation in the out door tank facility, the fish was
brought to the laboratory and was further acclimatized for one day in glass
jar (each containing one litre water) under laboratory conditions with several
changes of water in a dav. Aeration of water in the jar was maintained by
using airstones. After one hour, aeration of water was suspended and an
initial water sample was taken and then each jar was sealed air ight. Caution
was 50 taken that no air was trapped inside the jar. After 2 hours of exposure,
the experiment was terminated. The jar was shaken for mixing of waler
column. Pebbles kept at the bottom of the jar helped in the mixing of water.
Thereafter the jar was unsealed and final water sample was taken for the
determination of oxygen. Adjustment of Hme was so made that it allowed
the compensation of time lasped during handling of experimental jars and
water sampling, The experiments were repeated thrice (on 3 consecufive
day) and started at the same time of the day. Determination of oxygen
contents in water samples were done by using a HACH lat. Total oxygen
consumption by fish was obtained by subtracting oxygen content in the final
samples from that of initial samples and then oxygen consumption /h/g
body weight was calculated. A total of 5 fish (total weight approx. 30 g) were
exposed simultaneously in each jar and the exposure was continued until the
death of all the fishes in cach jar. The time at which each individual fish died
was recorded and survival period for individual fish was calculated. When
the death of all the fish was completed in the jar the experiment with that
particular jar was terminated and the mean survival time of the group was
calculated for each jar. Initial and terminal water samples were taken for the
purpose of determination of oxygen contents in the samples.

The difference between control and treatment groups of fish was tested
by t-test. The level of significance was accepted at P=0.0.5. The data have
been reported as arithmetic mean T standard deviation.

el
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Results and discussion

It is evident from the results that values for any water quality parameters
did not differ significantly among various treatment tumblers (Table 1).
However, values for temperature measured in the moming and in the
afternoon varied greatly. The measured water quality parameters remained
within normal range (Alabaster and Lloyd 1982) throughout the
experimental period and did not vary among different expenimental
turnblers.

Table 1. Recorded data on the water quality paramwebers of the experimental media

during 42 days exposure peﬁ-;:u:l
Treatments  Temperaiare (0°C] pH Missclved Free carbon
homing  Aftermoson Choygen {ppm) dioocios (ppm|
C el 1271+ 1.7 18200+ 141 7RI ANDIS &A1 % AT 1084 & 23X
4 mgl’ 1258 £ 1.42 1813 + 166 TET 2006 G408 1 D42 11152 1%
dlEmsncrom
Emgl’ 1280 £ 151 1843+ 1.59 TA1 4036 G405 1 034 a:58% 3 18 dimecran

Mo mortality occurred in the fish group exposed to 4 mgl” dimecron
during the exposure period. However, seven fish died in fish groups treated
by 8 mgl” dimecron {from both the tumblers). The 1" death occurred on the
day 20 while others died after day 35 of exposure. Such a low mortality rate
(5%) observed in the study appears lo be natural and acceptable considering
the fish size, durabion of experiment and laboratory handling of fish. Higher
mortality rate at the highest concentration oceurred probably due to stress
induced by the toxicant. Contrary to this, Khan & Ahmed (1966) observed no
mortality in fish at a much higher concentration of 100 ppm dimecron as a
safe concentrabion for fish. This discrepancy might have been resulted from
the erronecus calculation of dosages applied. In the present study the
concentrations of the toxicant used were determined on the basis of active
ingredient in “Dimecron 100 5CW".

The protein and moisture content of L. rohils exposed to dimecron was
presented in Table 2. The crude protein content in control fish group found
to be 18.37 g/100g muscle tissue whereas that of 4 and 8 mgl’ dimecron
treated fish were 1676 and 12.70 g/100 g muscle Hssue, respectively.
Although, 4 mgl”’ dimeeron treatment reduced protein content considerably,
in comparison with contral fish, however, this was not found statistically
significant. In contrast, the reduction in protein content in 8 mgl' dimecron
treated fish was found to be highly significant (P>0.001). Unlike protein
contents, the moisture content in both groups of dimecron treated fish
increased compared to control fish, The terminal values for moisthare

|
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contents in control fish, 4 and 8 mgl” dimecron treated fish were 78.30, 79.90
and 8327 g/100 g muscle tissue, resPEthvel}r The observed increases in
bssue moisture contents in the 8 mgl  dimecron treatment groups of fish
were significant compared with the control fish.

Table 2, Changes in profein and moisture conlents in L. robite exposed to dimecron

for a period of 42 days

Comcentraiion Protein % change in Moisture %o change in

of dimecron. conlent g/ 100z probeln conbend content g 100 rmadstuTe

rausche Hasee I.'I.'II.'I'IFHI.'EI.‘I t musele Hsgne romtent

cuntrial compared fo

conirol

Dmgl” 1837 * 1.09 1) 7EA0+ 221 0
{conkrol )

dmgl” 1676+ 1.55 8.7 Tha0 <+ 211 204

B 1" 1270+ 1.%2 301.E5 2327 + 245 6.35

It is also evident from the present study that muscle contents were
greatly reduced by dimecron treatment. In consistent with the present study,
a few studies have also shown to impair muscle composition in fish induced
by organic chemicals, Somanath {1591) invéstigated the changes in protein
and lipid content in Labeo rokita exposed to 59 ppm tannic acid for 4 days in
various tissues of the fish including body muscle. Both the contents were
found to be affected. The maximum depletion (71%) protein being at the
brain tissue. In another study with Catla cetla, Rao (1989) found that
endosulian at sublethal level reduced protein, glveongen and lipid contents
in various hssues of the fish. Depletion in protein content may be due to
interference in protein synthesis caused by chemical pollutants (Shukla and
Pandey 1986). It is well known that aquatic organisms mobilizes it body
reserves {both protein and fat) under condition of starvation and stress to
cope with additional energy requirements (Pickering 1981). Therefore, the
observed depletion in protein content in dimecron treated fish may be due to
stress and less food consumption as assessed by visual observations. In the
present study, protein content was reduced but not significantly in fish
exposed to 4 mgl' dimecron. It is, however, not known whether such
exposure may bring about some significant changes on further extended
period of exposure. The highest concentration used in the present study
proved lethal on prolonged exposure (=30 days in this case) and it also
appears that all the fish would have been died if the exposure period had
been extended. In such a situation, the reduction in protein content or
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respectively, Although the terminal oxygen value in 8 mg1”’ dimecron treated
experimental jar was Elighl'l:,.r higher cnm]:lared to controls, but t-test revealed
ng E'Egniﬁ-r_ant difference.

Table 4. Effects of dimecron exposure on survival time and threshold dissolved

oxygen concentration at low dissolved oxygen environment during acute exposure

Dimecron Mverage wi. [rital TaC Terminal T3 Average survival

concentrations of fish (g} conient in the consent in thie time (min}
media (ppm} medin (ppm}

O mgl ! 5.60 = 0,30 6.7 = 15 135 = 005 BShD = 604

4 mgl” 570 =018 6.6 = (k22 127 = (120 B4.0 <1495

8 gl 548 =038 6.5 = (0K 150 = (105 74 =340

Table 5. Effects of dimecron exposure on survival time and threshold dissolved
oygen concentration at low dissolved oxygen environment during chronic exposure

[Dimecron ."'|"-'\'|:'r.'.|E,I:| wi Initeal EH) Terminal [ Avrrn.gc surwival
coincentrations of Hsh {5:' cointent in the oonmbent in thee time ot fich (min)

media {ppm) riehia (ppmi
{ gzl 512 =024 a6 £ 012 1.2+ 020 8430 + 260
4 ] 4897 = .20 o560 £ 0,07 110 = 030 105.1 = 347
& 1" BB + (.28 o.60 £ 024 1.52 + 0.18 12467 = 382

r

The axygen tolerance value (1.52 £ (.18 ppm} for fish at # mgl" Was
shightly and insignificantly higher over the control value (1.22 + 0.20).
Contrary to the above, the value for fish exposed to 4 mgl” dimecron (1.10 =
(.30 ppm} was slightly below the control value. However, compared with the
control fish, none of the differences was statistically significant.

It is evident from the results of the present study that dimecron treatment
increased oxygen consumplion rate in carp fingerlings during acule
exposure. Although oxygen consumption rate increased during acute
exposure but the rates decreased after 15 days of exposure, being greatly
reduced at the highest dimecron concentrations. In agreement, Rath and
Misra (1980) observed decreased oxvgen uptake m gills, brain and muscle
tissue (hence whole body) in tilapia after a 15 - d exposure to 005 mgl’
dichlorovos, an organosphosphate pesticide.

In disagreement with the results of the present, Mount (1%66) observed
incrrased oxvgen consumphon m pumpkinseed Hsh even after 12 weeks of
exposure to ageuous dieldrn concentrabion of 1.7 mg/1. This differences in
the results may be attributed to the lower concentration of pesticide used in
the later studies and differences in the fish species.
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Decreased oxygen consumption by the fish after a 15-d exposure
observed in the present study again could be the consequences of several
factors. First, the fish probably became exhausted due to stress effect caused
by toxicant (as assessed by visual observation and lecomotor measurements),
The fish became lethargic and found to remain at the bottom of the aquarium
for most of the time. This behavior of fish signify the hypoachivity resulting
m the less oxygen consumption. Alternatively, this may also be attributed to
decreased activity of oxidative enzymes. Several, organophosphate and
organochlorine found to interfere with oxidative enzyme is chronically
exposed fish | Maver 1970, Natarajan 1984, Ranke and Rybicks 1975},
Natarajan (1984) found hypoactivity of LDH, SDH enzymes during a 30-d
exposure period to metasystox. Similarly, in vitro exposure to endrin reduced
aclivity of lactate dehydrogenase (LDH), succinate dehydrogenase and
cytochrome oxydase. Similar phenomenon might have occured in the present
case. The reduced aclivity of the above oxidative enzyme usually means that
less oxygen being used in the body and probably being reflected in the
nxygen comsumption by the fish. The fish exposed to lower concentration { 4
mgl’) of dimecron showed essentially the same trend in oxygen
consumption data bul changes in the response was little but not significant.
With further extended exposure the trend may change. The fish may either
adapt to the altered environment by modifying its homostatic mechanism or
the situation may further deteriorate leading to death of fish.

The mean survival time of fish and oxygen tolerance (oxvgen threshold)
level, were also affected by dimecron exposure, Various chemicals have
shown that under conditions at low dissolved oxvgen fish either die earlier
or lower levels of poisons are required to cause lethality of fish (Aldelman
and Smith 1972, Caimns and Scheier 1957). In the present study, during acute
exposure, the fish exposed to dimecron died earlier than control fish,
although oxvgen threshold values were almost similar for all treatment
groups. This indicates that the fish at the highest dimeeron concentration
consumed oxygen at a higher rate depleting oxygen level in the jar quickly
and consequently the fish died earlier. The observed oxygen consumption
clata confirms the view.

By contrast, after 15 days of exposure (chronic exposure) the survival
time of fish at the highest dimecron concentration was extended. The reason
for this again is not understood but probably relates to less oxvgen
consumption by this group of fish as observed during oxygen consumption
experiment. Therefore, it took probably longer time to deplete the oxvgen
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respectively. Although the termanal oxygen value in 8 mgl” dimecron treated
experimental jar was slightly higher compared to controls, but t-test revealed
no significant difference.

Table 4, Effects of dimecron exposure on survival time and threshold dissolved
oxyegen concentration at low dissolved oxygen environment during acube exposire

Dimecron Average wi, Imithal DO Terrminal D Average survival

ConeRniTAlions af fish (g) content in the conterd In the bme [min}
media {ppm) media {ppm)

0 mgl” 5.60 = 0.30 6.7 = 0.15 1.35 = 0.05 89.02 6.34

4 mgl’ 5.70 + [.18 b6 o= .22 1.27 + 0.5 840+ 1.95

dmgl 348 £ 0.3 B.7 = 0.8 1.60 = 105 794 =340

Table 5. Effects of dimecron exposure on survival time and threshold dissolved
oxygen concentration at low dissolved oxygen environment during chronic exposure

[Hrmecron Average wt, Irital £ Terminal DO Average survival
coeentratioms of fish (g] content in the condent i the e of fish {min)

maedia (ppa) media {ppm)
0mgl 512 =024 ol 032 122 2020 B30 = 2,60
4 migh .57 = D200 £.80 = (.07 110 =030 105.1 = 3.57
Smgl™ 508 + (.28 b0 =024 1.52 2018 124.67 = 3.82

4

The oxygen tolerance value (1.52 + 0.18 ppm) for fish at 8 mgl” was
slightly and insignificantly higher over the control value (1.22 = 0.20).
Contrary to the above, the value for fish exposed to 4 mgl” dimecron (1.10 +
0.30 ppm) was slightly below the control value. However, compared with the
control fish, none of the differences was statistically significant.

It is evident from the resulls of the present study that dimecron treatment
increased oxygen consumption rate in carp fingerlings during acute
exposure. Although oxygen consumption rate increased during acute
exposure but the rates decreased after 15 days of exposure, being greatly
reduced at the highest dimecron concentrations. In agreement, Rath and
Misra (1980) observed decreased oxygen uptake in gills, brain and muscle
tissue (hence whole body) in tilapia after a 15 - d exposure to 005 mgl”
dichloroves, an organosphosphate pesticide.

In disagreement with the results of the present, Mount (1966) observed
increased oxygen consumption in pumpkinseed fish even after 12 weeks of
exposure to ageuous dieldrin concentration of 1.7 mg/1. This differences in
the results may be attributed to the lower concentration of pesticide used in
the later studies and differences in the fish species.

Ta
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Decreased oxygen consumphion by the fish after a 15d exposure
observed in the present study again could be the consequences of several
factors. First, the fish probably became exhausted due to stress effect caused
by boxicant (as assessed by visual observation and lecomotor measurements).
The fish became lethargic and found to remain at the bottom of the aquarium
for most of the time. This behavior of fish signify the hypoactivity resulting
in the less oxygen consumption. Alternatively, this may alse be attributed to
decreased activity of oxidative enzymes. Several, organophosphate and
organochlorine found to interfere with oxidative enzyme is chromically
exposed fish ( Mayer 1970, Natarajan 1984, Ranke and Rybicks 1975).
Natarajan (1984) found hypoactivity of LDH, SDH enzymes during a 30-d
exposure period to metasystox. Similarly, in vitro exposure to endrin reduced
activity of lactate dehydrogenase (LDH), succinate dehydrogenase and
cvtochrome oxydase. Similar phenomenon might have occured in the present
case. The reduced activity of the above oxidative enzyme usually means that
less oxygen being used in the body and probably being reflected in the
oxygen consumption by the fish. The fish exposed to lower concentration ( 4
mgl’) of dimecron showed essentially the same trend in oxygen
consumption data but changes in the response was little but not significant.
With further extended exposure the trend may change. The fish may either
adapt to the altered environment by nmdl?}'mg its homostatic mechanism or
the situation may further deteriorate leading to death of fish.

The mean survival time of fish and oxvgen tolerance (oxygen threshold)
level, were alsa affected by dimecron exposure- Varions chemicals have
shown that under conditions at low dissolved oxygen fish either die earlier
or lower levels of poisons are required to cause lethality of fish (Aldelman
and Smith 1972, Cairns and Scheter 1957). In the present study, during acute
exposure, the fish exposed to dimecron died earlier than control fish,
although oxygen threshold values were almost similar for all treatment
groups. This indicates that the fish at the highest dimecron concentration
consumed oxygen at a higher rate depleting oxygen level in the jar quickly
and consequently the fish died earlier. The observed oxygen consumption
data confirms the view,

By contrast, after 15 days of exposure (chronic exposure) the survival
time of tish at the highest dimecron concentration was extended. The reason
for this again is not understood but probably relates to less oxygen
consumption by this group of fish as observed during oxygen consumption
experiment. Therefore, it took probably longer time to deplete the oxygen
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content in 8 mgl” treated jar to a lethal level. Interestingly, the lethal
threshold level of oxygen for the laber group of Hsh was higher than control
level. This probably signify the difficulty in extracting oxygen from low
oxvgen environment by the stressed (hence weak) fsh.

Under the present experimental conditions dimecron was found to be
deleteriously toxic to L. rohita. The higher concentration of dimecron (8 mgl’)
used in the present study proved lethal on chronic exposure. The lower
concentration also produced mild toxic effects.
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Abstract

Twenty three amall indigenous fish species (515) in the size range of 3-18 cm
were analysed for proximate composition and minerals {Ca and P} content to
evaluaie thelr nutritive value, The moisture content of different species ranged
between 7100 and 81.94%. In general, small sized fshes showed higher
maisture content. The musele protein content among the species varied widely
(16.16-22.28%,). In general, the muscle protein content of fishes showed higher
value than the whole carcass protein content. The careass lipid content varied
between 1.87 and 9.55% and shewed an inverse relationship with the moisture
content. The gross energy content ranged from 19.51-27.30 K]/g on dry matter
basis. In the present study, the calelum and phosphorus contents ranged
between (L85-3.20% and 1.01-3.29% respectively. The calcium and phosphorus
ratio {Ca /Py varied between 0.44 and 2.00. From the nutritional point of view, it
ghows thal the SI5 are good source of protein and minerals especially calcium
and phosphorus.

Key words : Small fish, Proximate composition, Ca, '

Introduction

The Small Indigenous Fish Species (515) of Bangladesh are generally
considered to be those fish which grow te a length of approximately 5-25 cm at
maturity (Felts et af. 1996). These fish are commonly referred to as
“Chhotomach” in contrast to the large and commercially important large fish
“Baromach”. Although small in size they consttute a major part of fish caught
in the inland fisheries due to their large numbers and abundance.

Small indigenous species of fish are valuable and easily available source of
food rich in protein, vitamin and minerals, not commonly available in other
foeds in Bangladesh. Many SIS are eaten whole contributing calcium,
phesphorous and vitamins to the human diet. Hossain et al. {1994) menhioned
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that among the fishing communities, small fish oceupy an important position
as a popular food item. In a country with a population suffering from
malnutrition and protein deficiency, consumption of these fish species may
have positive effects in improving the health of the nation.

Small fish provide food and nutribion, subsistence and supplemental
income to the great majority of people in this country, partcularly the poor
and disadvantaged. There is considerable demand for small indigenous fishes
viz. mola (Amblypharyngodon mola), chapila {(Gudusin chapre), tengra (Mystus
prftatus), pabda (Chpox pabda), colisha (Calisa fesciata), punti {Puntius sophore)
and chela (Chels eachiinz) both In rural and urban markets. Landless and
marginal farmers and people with low income are unable to afford costly
species such as carp.

The need for thorough and long-term investigation on the nutritional value
of small indigenous fish is urgently needed. Considering the importance of the
small indigenous fish, this study was undertaken to assess the nubribonal
value of sorme small fishes available in Bangladesh.

Materials and methods

Fish samples of 23 different small indigenous fish species (SIS) were
collected from the local market of Mymensingh during the month of August to
September, 1996, Physical data in respect of length and weight of individual
fishes were recorded which are shown in Table 1. The fish were then cleaned
and ground whole by using a morter and pastel. The ground whole fishes
were kept in a deep freerer in air tight container for chemical analysis. Fich
muscles were also collected separately from fishes of each spedies bo determine
muscle protein content, Triplicate samples of each fish species were used 1o
determine the following chemical compositions.

Moisture : Moisture was determined by keeping fish samples in a
thermostat oven at 105°C for 24 hours.

Crude protein : Samples (L5 g) were digested in digestion unit (Digestor,
model 2020) for 45 minutes. The digesta was then distilled in distillation unit
(Kjeltec System, Distilling wnit, model 1026). Finally it was titrated with 0.2 N
HC1 and crude protein was obtained by multiplying the total nitrogen by a
cenversion factor of 6.25.

Crude lipid : Crude lipid was determined by extracting a weighed
quantity of sample with acetone in Soxhtec Extraction Unit {model 1045).

Ash : Ash content was determined by igniting fish samples in a muffle
furnace at 450°C for overnight.

Gross energy : The gross energy content was calculated from the chemieal
composibion using values of 565 and 945 Kcal/g for protein and lipid
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respectively according to Brody (1945). The data are expressed in Kilojoules
per gram {1 Kcal = 4184 KJ)

Calcium : Calcium content of fish carcass was determined by Flame
Photometer (Jenway, REP 7, England) by the method of EDTA Htration (Black,
1965).

Phosphorus : Phosphorus content was determined by following the
method described by Olsen et al, {1954).

Results

The data of average length and weight and proximate analyses of various
small indigenous fish are shown in Table 1 and 2 respectively, The results
indicate that the range of muscle protein conbent among the spedies varied
widely (16.16-22.28%). The highest muscle protein was found in Taki, Charng
punctatus (22.28%) while the lowest value was found in Gulsha, Mystus
eapasiug {16.16%). In general, the muscle protein content of different fishes
were higher than there of whole carcass proteins.

Table 1. Average length and weight of various small indigenous fishes used in this study

5. Local name/! Scientific name Average body Sverage body
Ra,  Common nams lengzth (om) weight ()
1 Fati Pundivis sophary ) B4 x05 024 = 186
2 Tik paati Pumbins ticks 53000 150 = I35
3 Madho pabda Chigpok gt 1430+ 1.06 1952 =372
4 Guisha Mysins camsins 467 £ 0.7 597 £ 105
3 Tengra Musties pittatus A.67 £0.74 171+ 122
(& Batashi Pamudeietroping abhesiroides 5.70 & 144 140+ 0.26
7 FRajoli Ailhr coile 1097 £ L85 G421 122
8 Taki Charree punchtius 15,17 £ 045 3279 = 450
9 Eholisha Colesat fascuta 876 =022 1336 £ 281
I Bodeha Calise gt 3,00 =010 1220 = 006
11 Kakila Kenewtoalar conciln 1873 =118 R332 +138
12 Mola Amintyphermgodan mok 580 = 044 1.93 £ Dy
13 Chels Chela pachivs 6,27 = 0449 164 + (.08
4 Lambachands  Charda name 480 =025 LK = .14
15 Gol chanda Chanda rnga 557 =035 357 + 035
16 Chapila Guidaisia chayra 083 =143 1030 £ 3940
17 Tara Baim Mastacemhiis aruleatis 1243 = 0.69 B+ 029
1§  Guchi Baim Mastacembhelis pmcalis 12132362 979 + 437
19  Bhagna Cirrhinus redn 1140 2 0.5 1521 £ 379
2 Kachki Corica sobaima 34T 2045 0,35+ 0,12
21 Rani Batia dinig 680 = 106 4,63 £ Q.53
2 Bheda Nirdies raredres 11432057 23.1% = 445
23 Bialia Giogsagoliug ghing - "
"Menn = 5.0
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Table 2. Muscle protein, proximate carcass composition and gross energy content af
various small indigenous fishes available in Bangladesh (% fresh matter basis)

Sl Mo cientic name | Wuscle proden | Wknstare | Proten Lkl sh Gw%ﬁm
T Puoats cp 176 I - N T 354 B
(55500 [26.83] {ITAH) (3373
3 Pusbisis oo 1946 TLIN if43 A b 5.22 710
GeeE (24560 {1603) (210
T Cmypok pribele 1663 TeT 154 1% 135 S0
(FLSE)  (16.70) [11.02) (2360
4 Mystus cemsius L6146 7.0 1281 2.4 4. 414
E57E (1078 [2168) (19.480]
5 Mhatu Titteis 17,59 R4S 1307 7% 430 4.13
(&5E0 (134 [042) (M35}
6 Paswdautropis L6:4] ThE 1252 054 ax 558
miherinaides (3815 (IFEH (1304 {24.55)
7o Adiecoi 17.57 4.0 1531 4.55 233 T
(53.56] T i) 12730}
& Chenng mnscksiue 22,28 7543 17.15 L&7 S8 479
(EE1L) {7 ol 234 {1951}
9 Coliss fgciaty 17 14 7444 14.14 7.5 397 £21
(5531 (28400 (1555 {24.30
W Colise il FATE 7EA 13.50 3.24 444 448
(253 (15100 (037 (2075
11 Kenewiodon T, L 16.21 553 348 a7
oenciii AN O0Il (158 [11.40
12 WWM 17.04 ThES 14.75 5.15 328 5.5
an B30T R (1402 (2151
13 Chelacachius 1517 THiE W7 427 5.15 510
66013} (1250 1439 [23.32)
14 Chanda namr 1533 7817 14.40 403 338 50l
s (1 (1850 1548 (2152)
15 Chamda ramar 17.95 7701 1341 447 495 1.4
FAN (1949 215 (2147
16 Cudesie chapm 1850 .68 13.80 479 450 AT
e R v L R . (xzam
7 Medroembelus 3505 7813 1592 412 555 55
MLt £ 3 (1881 {13 (24.09)
I Aderkrcembolis 19.75 T4.08 1Tt 455 12 AT
pancilis I (1915 {1114} (A3
19 Cirurus reb 2.7 782 1562 573 TE3 73
00 (3108l {10MM) (26.13)
M Coroon soborna D El.93 124 348 208 433
AR 93 (L5 (2357
M Botiasderio 17.012 75.50 14.54 653 330 T
AT (ST (1A (2455
2 Maradus maiidne 17.69 7552 1486 486 471 543
BT (98S (19.24) {22.20)
2% Glossogohiie L7.36 B43 1432 193 04 414
EuTE 19 [EE L] (1502 (2231}
" Egures 10 e parerithesss draicale salioes .t dry mathr basis
WD = Not dedermiiired
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The ranges of carcass moisture content ranged between 71.00 and
B1.84%. The highest moisture content was observed in Kachki, Corica sobarma
(B1.94%} and the lowest in Tit puti, Puntius ticto (71.00%). The moisture
content in Madhu pabda (Owmpok pabda), Boicha (Colise sota), Chela(Chela
cachiyiz), Lamba chanda {Chande rama) and Tara baim (Mastacembelus
aculiatus) were more or less similar (7629 + (.25%). The protein content of
fish carcass ranged between 12.49 and 17.41% (Table 2). The highest carcass
protein content was found in Guchi baim (Mastacembelus aculeatus) and the
lowest was in Kachki (Coriea soborma). The carcass protein content in Mala
(Amblypharyngodon mola), Chela (Chela caching), Lamba chanda (Chanda
v}, Rani (Botin dario) and Bele (Glossogobing giuris) were more or less
similar (14.50 = 0.16%). The lipid content varied widely from 1.87 to 9.55%,
The carcass lipid content in Chela (Chela cacliiug), Lamba chanda {Charda
namia), Chapila (Gudusie chimpra), Gol chanda (Chands ranga), Tara baim
(Mastacembelus aculeatus), Guehi baim (Mastacembelus pancalus) and Bheda
(Nandus nandus) were more or less similar (4.48 + 0.35%). Kajoli (Aflia coila)
showed the highest (9.55%) and Taki (Charme punctefus) showed He lowest
(1.87%) carcass lipid content. The ash content of all the fish ranged between
208 and 5.22% (Table 2). The highest ash content was observed in Tit puti,
Puntiuz ticto (5.22%) and the lowest in Kachki, Corica soborna (2.08%), The
gross energy content of fish carcass varied between 19.51 and 27.30 KJ /g on
dry matter basis. The highest value was obtained in Kajoli {Aflia coila) and
the lowest was observed in Taki (Chamna punctatus). The BIOSS energy
content in Puti (Puntius sophore), Madhu pabda (Ompak pabda), Mola
(Amblypharyngodon mola), Guchi baim {Mastacembelus panealus) and Kachki
(Corica seborma) were more or less similar (23.74 + 0.16 K]/ &)

Results of the calcium and phosphorus content of various small
incligenous species (5I5) are shown in Table 3. The range of calcium was
frotn 0.85 to 3.20%. The highest calcium content was found in Gol chanda,
Chanda ranga (320% ) and Madhu pabda (Ompok pabida) showed the lowest
value (0.85%). Calcium content in Puti (Punéius sophare), Kajoli (Ailia coifla),
Boicha (Colise seta), Bhagna (Cirrhinus reba) and Bele (Glossogobins giiris)
were more or less similar (233 + 0.05%). The phosphorus content ranged
between 1.01 and 3.29%. Colisha (Coliss fasciata) fish had the highest value
(3.29%) and Gulsha (Mystus caeasins) showed the lowest {1.01%). Tengra
(Mystus vitfetus), Chela (Chels caching), Chapila (Gudusia chapra), Kachki
(Corice seborna) and Rani (Bofir davio) had similar phosphorus content (2.39 £
0.06%).
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Table 3. Carcass calclum and phosphorus content of various small indigenous fish
available in Bangladesh (% dry matter basiz)

5l  Scientific name Calcium (Ca)  Phosphorus () Ca/P
Bla.
1 Fantives sophore 2,34 (D.66) 217 (0.62) 1.0
2 Pamtiees ticho 287 {0.86) 260000.78) 1.10
3 Ompok pabydic 085 {0.18) 1.5% (0.22) 0.53
4 Muystus cmesis 1.45 (0.50) 101 (021} 1.44
A Murskus vitlnfus 2009 (0.43) 2.5 (0.4%) 087
6 Psrudetropie atherimoides 145 (0.35) L7 (042} (.82
7 Ailia cola 2:30 (0.59) 2.72 (0.70) (.85
8 Clunmn pumncfatis 1.30 (0.32) 179 (44 073
9 Colisa fascietn 2.08 (0.53) 321 (0.54) (.63
10 Colisa sala 242 (0.52) L.21 (Eh26) 200
11 Xenwniodon cancila (.84 i0h21) 234 (04T HE
12 Anlupharyngodon mola 1.17 (027} 187 (044) 1.3
13 Chela cocluus 1.64 (0.40) 2.36 (052 N.78
14 Chandn miona 201 (44} 214 (0A47) 0.94
15 Chanda rangn 320 (0.79) 2.78 {D.64) 1.15
16 Gudusiz chapra 143 (033) 2,39 {0.50) 0.59
17 Mustacenbelus acedeatis 1.75 (0.38) 2.56:{0.56) {168
18 Mistacembelus pancelis 1.70 {43 204 10.52) 0.3
19 Chrhinus reba 2.30 {0.65) 2.78{0.78) (.83
20 Corios sohorna 1.94 (0.35) 249 (0.45) .78
21 Dot darie 1,90 {046) 2,34 {0.57) 0.81
22 Nandus mandus 2,10 {0.51) 309 (0.76) .63
23 Glossogobius giurs 2.28 {045) 1.76 (0.34) 129

" Figures i Hie perenthests insdicbes ool on fresh matir bass

The Ca/P ratio varied from 0.44 to 2.00. The highest ratio was observed
in Botcha, Colisa soba (2.00) and the lowest in Kakila, Xeentodon canciln (0.44).
Tengra (Mystus viftatus), Batashi {Psewdetroping atherinoides), Kajoli (Adia
cotla), Guchi baim (Mastacembelus pancalus), Bhagna (Cirehifnus reba) and Rand
(Botia dirio) showed the similar values (L84 = 0.02).

Discussion

The concentration of protein, lipid, ash and minerals (calcium and
phosphorus) are extremely variable among the small indigenous species
(51S). Different species of fish and even strain within a species vary
significantly in the nutritional content of the carcass (Refstie and Austreng
1981). The carcass composition i also influenced by housing conditions in
cultured species, especially by waler lemperature (Huisman «f al. 1979).
Research work on the cvaluation of proximate composibon of SIS of
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Bangladesh have not so far been undertaken in detail. Cnly a few species are
reported ko subject bo analysis of vitamin A and minerals such as calcium,
magnesium and iron (Thilsted ef al. 1997).

The moisture content in the present study ranged between 7100 and
51.94%. Since the moisture has an inverse relation with size of the fish, the
fishes in the present study being small showed comparatively higher
moisture content than that obtained by Rahman ef al. (1982) in small zeol
fishes of Bangladesh (70.60 to 30.44%),

The carcass protein content of 515 in the present study varied bebween
12.49 and 17.41%. CSIR (1%62) reported the protein content of some selected
fish species in India to be 14.32 -19.8%, which are more or less similar to the
values obtained in the present study. The protein content of SIS are also
similar to that found in other large carp fsh species (rohu, Labeg rokita) and
the value was 17.91% (Humayun ¢f al. 1987). Hossain ¢t al. (1997) reported
similar protein content (16.7%) in Thai sharpunti (Prrtius genfonstus). Felks &
al. (1998) reported 16. 6-19.59% protein content in 100g Indian carp.

The lipid content of SIS in the present study ranged between 1.57 and
9.55%. The carcass fat conmtent was inversely correlated with moisture
contents, Such inverse relationship between lipid and moisture has also been
reported earlier (Andrews and Stickney 1972). Rahman ef al. (1982) reported
that crude fat content in some Bangladeshi zeol fsh was 2.18 - 9.38% which
are more or less similar to the values obtained in the present study.

The ash content of all the fish species in present study ranged between
2.08 and 5.22%. The highest ash content was found in Tit pubi (5.22%) which
15 shightly lower than the values reported by Rahman ef al (1982} in Koi (6,79
+ 1.26%). CSIR (19%62) reported that the ash content of some selected fish
species in India ranged befween 1.53 and 2.60%.

The gross energy content of small indigenous fish species in the present
study ranged between 19.51 and 2730 KJ/g. The calculated gross energy
content of Puti, Madhu pabda, Mola, Guchi baim and Kachki were more or
less similar to that reported by Henken ef al, (1986} in African catfish, Clirias
gardepinus (2412 = 040 KJ/g). Craig # al. (1978) reported that the gross
energy content of somatic tissues of Peren fluwiahilis was 2604 + 1.29 K]/g
which are similar to the values oblained with Kajoli, Bhagna and Rani (26.07
+1.31 K] /g).

Minerals such as Ca and P are closely related to metabolism especially in
bone formation and the maintenance of acid-base equilibrium in fish. Almost
the entire store of caleium (99%) and most of the phosphorus (B0%) in the
body of are in the form of bones, teeth and scales. The remaining small
portions are widely distributed throughout the organ and hissues. Moreover,
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it has been established that the fish derived inorganic elements such as Ca
and P from the surrounding water as well as from diets. Some minerals are
easily absorbed by fish from environmental water (Phillips f al. 1958). In the
present study, the calcium content ranged between 0.85 and 3.20% with the
highest in Gol chanda (3.20%) which might be due to its bony structure.
Thilsted et al. (1997} reported Ca content of 1.06 to 1.26% in 5 minor carps.
Opgino and Takeda (1978) found that Ca content of rainbow trout in different
experimental group was 0.81-0.82% which are similar to the values obtained
in the present study.

The phosphorus content in the present study ranged between 1.01 and
3.29%. The highest value was obtained in Colisha (3.29%). CSIR ({1962)
reported  phosphorus content of 1205 in sharpunti, Punfius serana. Yone
and Toshima (1979) reported thal phosphorus content of vertebrac of camp
fish was 1.90 + 0.06% which is more or less similar to the values obtained
with minor carps like puti, Puntius sophorr in the present study.

In Bangladesh, fish is an important source of protein as well as mineral
and vitamins., Some SIS fish are very small (=10 cm) and l‘!'L-e:.r are t‘ﬂ}i{'.aﬂ}r
eaten whole. All small fish contain large amounts of calcium and
phosphorous. Big fish like silver carp (Hypophthalmicthys molitrix) and rohu
(Labeo rohita), which are promoted in aquaculture do not contribute
significantly to caleium and phosphorous mput since the bones are not eaten
(Thilsted ef al. 1997). In countries like Bangladesh where milk and milk
products make up only a small amounts of the diet, small fish can be an
important calcium and phosphorus source.
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Energetics of resting metabolism in an Indian major carp
( Catla catla Ham.)
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Abgtract

Resting metabolism in Indian major carp, Cotie anfin Ham, fingerlings was
irvestigated, For this purpose a water recirculatory system in the labaratory
was used. The metabolic energy losses were determinad by the indirect
method of oxygen consumption by the fish and was then multiplied by an
oxycalorific coefficient (3 ). Five metabolism chambers in the Experimental
system were usad where there wers two same reatment runs in quadruplicats
af mean botal weight of fsh fingerlings of 1095, 1104, 1128 and
111.6g /chamber, The water lemperalure irk the system wag 28+015C, The
mean metabaolic rate in the replicates showed no significant variation (p={0.05)
and was found to be 131.66, 153.91, 150.25, 152.74 mgQ) kg h respectively,
This showed an equivalent energy loss 540, 552, 551 and 556
K] /chamber/day (35.60, 35.92, 36,67 and 36.40 K]/ kg/day| respectively.

Key words : Resting metabolism, Catly catla

Introduction

A large proportion of the energy budget of a fish is required to mamntain
metabolic costs needed for maintaining basic bodily functions, activity,
digestion, absorphion, processing of food etc. It is open to question whether the
term "basal metabolism” like in “mammalian species” should be used when
referring to measurements of ‘minimal' metabolic rates of fish species. In
practice, most estimates of the 'minimal metabolism’ in studies with fish have
been obtained using experimental protocols that are similar to those fasbing
metabolic rabes in domestic animals. However, metabolic rates in fish is
usually termed as resting or resting routine metabolic rate where the fish
should be post-absorptive with low levels of spontanecus swimming
movemnent in respiromeber chamber (Jobling 1954,
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Four metabolic rates - standard metabolism, feeding metabolism, roufine
metabolism and active metabolism can be distinguished in fishes. However,
for fish the real standard rate is not often measured, because laboratory fish
are rarely motionless. It is better to use’ resting metabolism for standard rate
when the fish is restricted unfed with minimum achivity in a minimum
confined area with insignificant stress (Chakraborty ¢ ol 1992a) Unlike
mammals, fishes can not be kept at full rest condition. Thus, it is customary b
consider resting metabolism as equivalent to basal metabolism and measured
in Hshes by keeping them motionless as much as possible. The resting
metabolism, results in thermo-neutral environment accompanying the energy
cost of maintenance.

Different methods exist in determining the standard or resting metabolism
in many Hsh {(Winberg 1956, Holiday and Blaxter 1964, Brett and Zala 1975,
Ross and Mckinney 1988, Chakraborty ef al. 1992a). The energy fish needs
comes from the energy stored in the chemical bonds of the food they eat
through ingestion or from energy stored in the body. The energy spent for
resting metabolism can be estimated by indirect method of calorimetry by
measuring oxygen consiimphion by the fish in water (Brafield 1985) This
method is based on the assumption that energy production in fish is an aerobic
process and requires oxygen for oxidizing nutrients either from food or the
fishes own tissues, although insignificant angerobic metabolism may also exist
in fish (Blazka 1958). Hourly measurement of oxygen consumption of post-
absorphive fish over 24 hour perieds gives an estimate of total daily energy
expenditure.

There have been no report about the study of energetics of resting
metabolism on Indian major carp, Calla calls which is a delicious and favourite
fish throughout the sub-continent. This study as a part of energy budget
experiment was designed to determine the pattern and amount of loss of
energy in Catla catla through resting metabolism in metabolism chamber.

Materials and methods

Experimental fish and acclimatization

Fingerlings of Indian major carp, Catia catle Ham. from a single stock of 10
-11g size were collected from Freshwater Station of Bangladesh Fisheries
Research Institute, Mymensingh. They were then acclimatized in a plastic pool
with adequate water having continuous aeration by an aerator (Daivo, 8200
aerator). The fingerlings were given prophylactic treatment with 3% NaCl dip
for 10 minutes and 0.5 mg/l methylene blue. Faecal matters produced by
fingerlings were removed by siphoning evervday morning and water of the
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pool was partly {about 40%) changed with fresh serated waler in order to
avoid any environmental stress on fishes. After first two days in unfed
condition in the pool the fingerlings were given pelleted diets having 30%
erude protein at the rate of about 1% of body weight as maintenance ration.
The acclimation of the experimental fish in the pool continued for three weeks,
The expedment was conducted in metabolism chambers in a water
recirculatory system in the laboratory of Fisheries Technology department of
Bangladesh Agricultural University,

The expenmental system constructed for this purpose was according to the
design made by Chakraborty ef al. (1992b) where five "slope-partitioned”
metabolism chambers of rectangular shape connected with faecal column were
used. The third chamber was used as reference chamber and contained no fish
wheteas the other four chambers contained experimental fishes The water
recirculatory  system comprised one sumptank, one header tank and two
fltration tank connected by one inch diameter PVC pipe. Water from the
sumptank was pumped by an immersion pump to the header tank to
distribute the water through a half inch pipe into each of metabolism
chambers, The flow of water through this pipe to the metabolism chambers
was regulated by ball valves. Each metabolism chamber was provided with a
hole at the bottom corner of the upper part so that a 5 mun hole could support
an outlet. Cne, Smm plastic pipe was fitted through this hole from inside of
each of the metabolism chamber and made water tight, This served as an
outlet of the chambers. The water entering nto the faecal column passed
directly either in the fillration or via a flow-meter into the oxygen cuvelte to
lead into the [ltration tank. All the water flow was controlled by three-way-
valve, The water being filtered entered into the sump tank. Each of the
metabolism chambers received a good supply of air saturated water from the
header tank through a small diameter PYC pipe. The continuous and constant
water supply was controlled by valves. Normal photoperiod of 12h light and
1Zh dark was maintained during the experimental period.

Experimental procedure

Ten fishes in four replicates (each fish weighing 1{} - 11g) in metabolism
chambers were randomly selected from the acclimation pool by a scoop net
and weighed by a sensitive balance and then released in the metabolism
chamber. Two days betore the start of the experiment, fishes in chambers were
not fed. The metabolism chambers were named as A, B, R, C and D. The
chamber 'R' was used as reference to determine the dissolved oxygen cantent
in the system water and had no fish init. Whereas, the other four chambers A,
B, C and D contained fish. A constant water flow rate of 30 L/h through the
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flow meter was maintained in all metabolism chambers during direct
monitoring of oxyvgen consumption. After the first day in unfed condition for
acclimation in the chambers, fish were subjected to measure the resting
metabolic rate for another three unfed davs. Twenty four hours hourly
measurement of oxygen consumption by the fish in metabolism chambers was
done directly by an oxygen probe (Check:Mate, Mettler Toledo Lid.) set inside
the flowing water in cuvette in the systern. The oxygen consumption by fish in
each chamber was directly measured as mg'l. The values were expressed as
mg kg h using the following formula :
(Qsat - Oout) X water flow rate (1/hj x 1000

Weight of fish (g)

Where, O sat = Dissolved oxygen (mg /1) in the reference chamber
0,out = Dissolved oxygen in the autlet of the metabolism chamber  containing fish.
The values were then converted into energy (K]) by mulliplying with
suitable oxvealorific equivalent (Brafield 1985). An oxyealorific value of 13.56
J/mg0, oxygen (Brett and Groves 197%) was used in determining the resting
metabolic rate in this case for starved fish. Hourly mean values over 24h
period were calculated in order to obtain the pattern of daily resting metabolic
rate and the total amount of energy lost in tj'ﬂﬁ respiration.

mgC,/kg/h =

Results

Table 1 represents the mean oxygen consumption of unfed Catla catla in
four different replication of the two experimenal runs during normal 12h light
and 12h photoperiod. It &5 seen that the mean oxygen consumption over 24
hours were 151.66 (+4.86), 153.91 (+6.23), 150.26 (+3.69) and 152.74 (+5.06)
mgQ,/ kg h for replication A, B, C and D respectively. No significant variation
(p =0.05) of resting metabolic rate was found among the four replicate groups
during unfed condidon, In normal photoperiod of 12 hour light and 12 hour
dark regime, Catls eatla showed a small variation in oxygen consumption. The
oxygen consumption over 24 hours period shows a rhythmic respiratory
pattern with comparatively higher rate in day light than in the dark (Fig. 1). In
the da}r time the mean values of oxygen consumption were 155.58 (+7.38),
158.75 (+6.71), 163.08 (+9.69) and 159.32 (+8.65) mgO,/kg/h) in the replicates
A, B, C and D respectively and were not significantly (p>0.05) different,
whereas, the mean values of oxygen consumption during night were less than
that in day light (Table 1). The maximum oxygen consumption values were
162, 164, 165 and 161 mg0, kg /h in contrast to minimum values of 142, 143,
142 and 143 mgO/kg/h m four replicates respectively. However, no
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significant varaton (p=0.05) between maximum and minimum values were
observed. Considering the oxyealorific (Q, value of 13.56]/mgO, (Brett and
Groves, 1979), the obtained values were converted into energy and found 5.40,
5.52, 5.51 and 5.56 K] /chamber/day in replication A, B, C and D respectively.
This energy when recalculated was found to be 3560, 3592, 3667 and 36.40

K] /kg/day respectrvely.

Table 1. Different features of resting metabolism in Indian major carp, Catle catla
during the experimental peiod
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Fig- 1. Mean resting melabolic rate of Catle catle over 24 hour peried in normal 12h
light and 12h dark photoperiod. Time starts at 600 am as light period starts (n = 8.
Discussion
The vadaHon in mean metabolic rate in unfed condibon during the 24
hours cycle is evident in this study under normal day and light length. The
expenditure for resting metabolic rate was found comparatively higher with
much larger values during 10 a.m. to 12 am. Many authors have described a
single daily peak in the resting metabolic rate (Swift 1962 in Salmo trufta,
Hirata 1973 in Salmo salar, Hamada and Maeda 1983 in Cyprinus carpio, Ross
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and Meckinney 1988 in Creochromis nilaticis). Some authors however, have
shown crepuscular with two respiratory peaks ab dawn and dusk rhythm
{Nagarajon and Gopal 1983 in Sarelherodon mossambicus, Kumari and Nair 1979
in Neatocheilons triengularis), This work has shown a single daily respiratory
peak under normal photoperiod.

Water quality in the experimental system has a large influence on
metabolic rate of fish (Winberg 1956). In this shudy the lemperature did not
vary beyond 28+0.5'C and oxyvgen concentration was kept about 7.5 mg/L
(Values obtained from reference chamber). Moreover ammonia accumulated
in the system water was far below the toxic level because a part of waler was
changed every &a}r in the sump tank and there were two biological Alters in
the filtration tanks with the main recirculatory system.

It can be seen from the Table 1 that the mean metabolic rate in the light
was not much different from that recorded during the dark period. Similar
observations were reported by other authors {Winberg 1956 and Chakraborty
et al. 1992a). There have been reports about the values for oxygen r.u:unsmnphun
for resting metabolism in different fish species and a large vardation is evident
(Hamada and Maeda 1983 and Chakraborty ¢ al. 1992a). There have been
some correlation between the unfed respiratory rates and fish weight used at
different environmental condition. Beamich (1964) recorded 48, 104 and 117.3
mgO,/kg/h of 146, 100 and 134g size jrespectively in largemouth bass,
Micrapterus salmoides, In other experiment conducted by Kausch (1969) it was
bound that 10+5g size carp, Cyprinus carpio had resting metabolic rate of 80, 136
and 214 mgO/kg/h at 10, 15 and 20°C respectively. Huisman (1976) in
another experiment with 31 - 47 and 2 - lbg size common carp ohtained a
resting metabolic rate of 48 and 83 mgO,/kg/h respectively, Comparatively
higher value of 173 mgO./kg/h for resting metabolic rate of 318 size
common carp were obtained by Hamada and Maeda (1983) whereas
Chakraborty #f al. (1992a) obtained mean resting metabolic rate for unfed
common carp of 70410g size as 152 mg0, /kg/h. This experiment for mean
resting metabolic rate of Catla cafls was found to be 151 mgQ./kg/h which
shows a quite reasonable value among the reported values.

The mean difference between maximum and minimum  oxygen
consumption during day light and night in this experiment was 20
mgO./ kg /h, whereas, a variation of 35 mg0,/kg/h in Cyprinus carpio (70
+10g} was recorded by Chakraborty ef al. (1992a). This difference of oxygen
consumption may be due to the size and species difference used in the
experiment.
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Effect of gibking process on the protein hydrolysis in terms of free alpha amino
nitrogen (FAN) content during the ripening of barrel salted herring at low
temperature (4'C) was investigated. For this purpose North Sea herring (Clupe
turengs) from north-east British coast was salted in polvpropylene barrels and
allowed to ripen at 4'C. This process of barrel salting was carried out far whole
fish in one baich and gibbed fish in another batch, The investigation was
performed by using new salt and used salt in separate barrels for each batch of
experimental fish. Results of the present study show that protein hydrolysis
was significantly higher in the ripened sall-herring produced from whole fish
which was found to have more characteristic sensory properties than those
produced from gibbed fish. Similar result {proteclysis) was obtained when the
investigation was repeated for the spent herring although the spent herring
fails o produce a ripened product with the desired characteristic sensory
attribubes, compared to those of pre-spawning herring,

Key waords : Salted herring, Protein hydrolysis, Gibbing

Introduction

Salt preservation of fish 1s followed by many countries of the world. Fatty
fish species, which are difficult to preserve by other processes, produce a
characteristic aroma and flavour on salting which is liked by the consumers.
Salting is suitable for preserving fish in humid climate too. In Europe salt
preservation is practiced for cod, herring and anchovies. Herring (Clupe
harengus) is preserved by salt in two days, lightly salted "Maattje herring’ and
heavily salted herring in barrels. “Maattje herring' is quite a common
commadity in some parts of Europe (notably, The Netherlands) and heavily
salted herring is mainly produced in the Scandinavian countries and to a less
extent in some parts of Europe.

For the preparation of barrel salted herring the fish is first "gibbed’, Gibbing
denotes a process of removing gill, intestine and stomach in such a way that
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the pyloric caeca remain in fish. These pyloric caeca contain proteclytic
enzymes which are believed to play a role in the development of the desired
characteristic flavour of the barrel salted herring. The present study was
undertaken to find out the effect of gibbing on the ripening process in terms of
characteristic sensory properties, proteolysis taking place during that time, and
ripening time. The study was carried out on the ground that, usually pelagic
fish eg. herring is caught as schools (several hundred tomes per frip) and
gibbing of such huge quantity is laborious as well as time consurmng, IF the
fish do not need to be gibbed before barrel salting, this step of processing may
be omitted /avoided to save time and labour. The results of the present study
was, thus, expected o provide information whether “gibbing' process is
necessary during barrel salting of herring,

Materials and methods

Source of fish and salt

Pre-spawning herring (Clupen harengus) used i this study was caught from
the piper feld, Scotland in Juby. After capture, the fish were pumped from the
net through a dewatering device into RSW tanks at -2'C and were brought in
palypropylene tanks of about 1 m’ capacity to the processing factory where the
fish were kept chilled until processing by salt.

The post-spawning (spent) fish were caught from off Scarbrough and were
cartied to the factory as were pre-spawning fish, Morphometric and meristic
characteristics of the pre-spawning and post-spawning fish are represented in
Table 1.

Table 1. Initial composition and other characteristics of raw hereing (Cluper furegus)

Paramiter Pre spaiwnang hecrng Post spawning herring
Temperaiure 0Ic 0eC

! £33 6.21
Moesture 63%, B
Fat 17% o
Hastamine 025 myg 100z (LT mgg /100
Averape lenpth 27 em (-0 29 e (26330
Averape welghl 231 g (165-2900* 212 7 (145367
Colour Silvery Silvery
Floak  Taxtuge Firm and Elastic™ Firm and elashe*

ST mirmgy 2 shomem i prveifess. " By finger fool

New salt was obtained from Denholm Sea Foods and the used salt was
collected from Cawoods Fish Curers of Hull, which had previously been used
for dry salting of Cod.

R
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Barrel salting of fish

The herring were divided into two groups: whole herring and gibbed
herring, Gibbing was done manually by inserting a knife at the gills and by a
very quick and dexterous movement the gill, long gut and stomach were
removed. The milt or roe and pyloric caeca remained in fish. The other steps
were the same for whole herring and gibbed herring, A ratio of 1 part of salt to
A parte of fish, by weight, was followed during the process. Rousing, ie.,
proper mixing of salt and fish was done in a rectangular plastic container
placed on a steel framed table. The rousing box was finely cleaned between
each batch preparation of salted herring by whole fish + new salt; whole fish +
used salt; gibbed fish + new salt; gibbed fish + used salt, The fish was then
packed in poly propylene barrels in the traditional manner, First, a layer of salt
was put on the bottom of the barrel, then a layer of fish was placed with belly
uppermost and head to tail until the layer was complete. A layer of salt was
placed on top and a new laver of fish was laid at right angles to the layer
beneath. These alternate layers of salt and fish were continued until the barrel
was full. An extra two layers of fish and salt were laid on the top of the filled
barrel. After two days, the herring inside the barrel had shrunk due 1o pickle
formation by the body fluids and salt dissolving in it, so the extra layers
immersed in the pickle, Then the barrel was finally closed with lid on and
macde airtight with a galvanized steel collar. In each barrel 100kg fish and 25kg
salt was packed. For pre-spawning batch 4 Marrels were packed with whole
fish4mew salt, whole fish+used calt, gibbed fish+new salt, gibbed fish+used
salt. Another 4 barrels were similarly packed for post-spawning  (spent)
herrmg. The barrels thus prepared were transported to the laboratory by
refrigerated vehicle and stored in chill room. All of the processing steps and
storage were done in chill room (4°C). During storage chill room temperature
was regularly monitored. At the beginning of storage the barrels were
periodically rolled on the floor of chill storage. This step is followed by the
processors with the belief that the fish ripening will be appropriate, probably
by the fine mixing of top layer and bottom layer of brine.

Sampling procedure

Sampling was done once in three months, During each sampling 15-20 fish
wete taken out from the middle of the barrels for analysis. The long gap of
three months between two sampling serve to keep the entry of O, to a
rirdimum,

Analytical technigues

Protein hydrolysis: Free alpha amino nitrogen and peptide level during
ripening were taken as a measure of protein hydrolysis, Determination of free
alpha amino nitrogen was carried out according to the EBC-Ninhydrin method

o
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described by Lie (1973). Peptide content was calculated as the difference
between the results of TNBS (Tri-nitro-benzene-sulphonic acid) method and
EBC- Ninhydrin method. TNBS method was a modification of the method
reported by Satake et al. (1960). Lie (1973) stated that both the methods give a
low response to proline, whereas TNBS, in contrast to ninhydrin, gives a
substantial colour vield with peptides. During the experiments for method
selection of the present study the TNBS method always gave higher values
than the EBC-Ninhydrin for the same sample. This was due to the difference in
reactivity towards peptides. Therefore the difference between the results of
TMEBS and EBC-Mimhydrin was taken as peptide

Composition of raw unprocessed fish: Moisture and crude protein content
was determined according to the methods of AMC (1979), and fat the mathod
described by Bligh and Dwver (1957). Histamine was delermined according to
the colorimetric method of Hardy and Smith {1976}, Horiba compact pH meter
C-1 was used to assess the pH of fish and temperature was recorded by the use
of an ordinary spear shaped (metallic spear) thermometer.

Salt content (NaCl): NaCl content was determined by the titration of an
aliquot of filtered fish homogenate (blended with distilled water) agammst 0Ll N
AgNQ, solution using potassium chromate (5% solution in water) as indicator
(AMC 1979).

Results and discussion !

Extents of protein hydrolysis during the rpening of pre-spwaning and
past-spawning herring are shown in Figs. 1.1 to 1.4. Free alpha amino nitrogen
{FAN) increased gradually until ripening of pre and post spawning fish.
However, the level was always higher in the whaole fish than in the gibbed fish
{Figs. 1.1 and 1.2). Peptide content in the pre-spwaning fish decreased during
the first half (6 months) of the ripening period then increased gradually until
the fish were ripened. In the spent batch the pattern was slightly different, the
pephde content slowly increased unhl 12th months of storage but soon after it
decreased until ripening (Figs. 1.3 and 1.4). Whatever the pattern was the
pepbde content always remained in higher concentrabion at the whole fish
than in the gibbed fish.

FAN in the whole fish and gibbed fish differed considerably during the
tipening period. This was expected because the gut enzymes contributed to a
higher degree of protein hydrolysis together with the muscle enzymes in the
whole fish. Alm (19%65) and \-’{rﬁkreﬁenﬁlcy (1965) suggested that visceral
enzymes contribute to proteolysis, although the muscle enzymes play a role
(Siebrt 1962). Uvenco ef al. (1952) observed a higher amino nitrogen content in
patis a salted / fermented fish product prepared from whole anchovies than in
that prepared from the gutted fish. He, therefore, concluded that the visceral

1]
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enzymes are the main agents of protein hydrolysis, Results of the present study
show again the role of gul enzymes in protein hydrolysis. Among the
experimental fish samples gibbed fish always contained a lower concentration
of FAN than the whole fish. Thiz suggests that gibbing during the barrel
saling of herring reduces the rate of protein hydrolysis during ripeming.
Organoleptically the muscle of the whole fish was more tender and possessed
mare characteristic sensory properties than those of the gibbed fish,
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Fig. 1.1 Lewels of free alpha nitrogen during the ripening of pre-spawning herring {barrel salted).
Fig- 1.2 Levels of free alpha nitrogen during the ripening of post-spawning herring (barrel
salbed).

Fig. 1.3- Levels of peptide during the ripening of pre-spawning herring (barrel salted).

Fig- 1.4- Levels of pepdide during the ripendng of post-spawning herring {barrel salted).

The levels of FAN in the barrel salted with new salt and used salt were
almost the same. The used salt was previously used for dry salting of cod and
is likely to be contaminated with halophiles. Yet the fish barrel salted with
such used salt did not show any significant difference in the level of FAN
during ripening. This indicates that salt purity had no significant role in the
protein hydrolysis during ripening. Studies on the role of bacteria in
proteclysis during the ripening of barrel salted herring are few. However,
Orejana and Liston (1981) studied the rele of bactenial proteolytic enzymes
during salting/ fermentation of patis and found that these bacterial enzymes
do not play any significant role in the proteclysis. They concluded that the
endogenous fish enzymes are the major and perhaps the scle agents
responsible for the proteolysis in the fish sauce process. During barrel salting,
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the fish muscle is neither liquefied nor digested and the degree of proteclysis is
not as much as in the salted / fermented fsh preparations but the prnciple of
protein hydrolysis is lkely o be the same. The role of bacterial proteclytic
enzymes in ripening would be similarly the least. The salt concentration in the
fish samples during ripening were between 12-22% and bacteria clearly do not
flourish i such high salt environment (Orejana and Liston 1981).

It has been mentioned that the patbern of peptide level was slightly
different than that of the FAN. In the pre-spawning fish the levels of peptide
declined during the first six months of ripening and then increased gradually
until the samples were ripened. This suggests that the rate of pephde
hydrolysis to amino acids during the first six months of ripening exceeded the
rate of protein hydrolysis to peptides. Orejana and Liston (1981) reported that,
in palis fermentation, the apparent initial nhibidon of trypsin-like activity
might be due to inhibitors in fish blood or substances produced by bacterial
flora of the fish. In the present study inhibition due to factors in fish blood is
more likely because the sall concentration inhibits bacterial activity. Again
peplide concentration, like FAN concentration, was higher in the whole fish
than the gibbed samples, This suggests the involvement of proteolytic enzymes
from the gut. Salt purity seemed to have litle effect on the levels of pepide
during the ripening time. In the spent batch the peptide concentration
inerased gradually until ripening, although there was slightly deécline m the
lese] of peptide immediately before rpening. The reason may again be the rate
of peptide hydrolveis exceeded the rate of protein hydrolysis to peptide.
However, peptide content was alwavs higher in the whole fish than i the
gibbed fish, Salt punty did not have any significant effect on peptide content.
The peptide content, like the FAN, in the different groups of samples were
significantly influenced by the inclusion of gut, i.e. by gibbing in the way that
‘gibbed’ process reduces the rate of protein hvdrolysis during the ripening of
barrel salted herring at 4°C in polypropylene barrels.

COrganoleptically the whole fish samples were found to ripen quicker and
possessed more characteristic sensory properties eg. flavour and texture, than
those of the gibbed fish. In general the phenomenon “protein hydrolysis' is
believed to play a role in the development of characteristic sensory properties
of ripened herring. Since the rate and extent of protein hydrolysis was higher
in the whole fish samples, so it gave belter sensory properties in the ripened
herring produced from the whole fish samples, Results of the present study
bead to the conclusion that the gibbing process reduces the rate of protein

hydrolysis during the ripening of salted herring at 4C in polypropylene
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barrels which ultimately reduces the rate of ripening and characteristic sensory
properties. However, it should be mentioned here that the spent herring failed
to produce a ripened product with the desired sensory attributes compared to
those of prespawning herring,
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Abstract

The length-weight relationship and condition factor of Mylopharyrgodao spiceus
were determined. The result of the study showed the dependence of weight
(W) on the total length (L} in the following form: W = 0.006L° " or in the
loarithmic form Log W =- 21651 + 3.15 Log L. Standard errars of length and
weight were 0,674 em and 3.214 g respectively. The co-efficient correlation "t
was found Lo be 0.972 which indicated that the relationship between length and
body weight of the fish was highly significant. The t - test also indicated that
the correlation between length and weight was significant. The range and mean
value of condition factor (K) were 0865 to 1.041 and 0.958 respectively.

Key words : Length-weight relationship, Condition factor, Black carp

Muylopharyngodon spiceus is a indigenows foodfish of China, locally known
as " black carp " or "snail carp”. The fish is well adopted in the integrated fish
farming systems in China and it is the largest species with an observed weight
of 70 kg among the Chinese major carps { Peirong 1989 ). It has been
introduced in many Asian countries including Bangladesh and among 5
commercially important exotic species, black carp is one of them {Rahman
1965). According to Medawar's First Law of growth (1945) size 15 a monotonic
increase function of age. Among the different binlogical aspects of fish, length-
we;ighl; re[.aﬁnnﬁhip and condition fackor are very important for scientfic
culture and management of the fish and great biological nterest of it. There are
many published reports on the length-weight relabionship of different species
of fishes which are important in ﬁ.s.h-er:,-' management and culture. But no work
had been done on length-weight relationship of black carp in Bangladesh.
Considering the above importance, the present experiment had been
undertaken.
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The samples were randomly collected from the selected ponds with the
help of seine net at seven and fifleen days intervals, A total of 61 fishes were
taken for the study. The total length of each fish was measured from the
anteriorly projecting part of the head to the farthest tip of the caudal fin. The
length was recorded in cm and weight in g. The length-weight relationship
wias determined by the equation of W =al {1

where, W=weight, L=lenglh, a=constant and n=exponential value.

The value of n and a were calculated using the log-log relation mn the
formula :

LogpW =Loga+nLogL {2)

The value of n will be exactly 3.0} when growth is isometric in the length-
weight relationship of fish (Ricker 1963} But the value of n in fish usually lies
between 2.5 to 4.0 (Hile 1936). The value of Log a and n in formula (2) were
calculated by using the following mathematical relationship:

TLogW. LogL - N LogW. LogL
DT e OGP P S A T TS ST Y DWW (3)
E(LogLy - N (LogLy’

and Loga = LogW - nLogL = (4]
where W = weight in grams, L = length in cm and IN = sample size.
The co-efficient of correlation "r'" was calculated with formula
(ZxZy) ;
Exy = se—ee
M
R (5)

a|| =) (Zy)
HEx » wmee szi- L4 1
') ]

The standard error for regression of v on x and vice versa was calculated by
the formulae :

Sx = Er.'.h - 1':} ()

sy =1 - 1) 7
t - kest was done by the formula
(N-2)
(8)

o= with d. f.

HJ{I =r)

The condition factor, K was calculated for determining the condition of
tish such as the degree of well being. The values of K were determined with
the help of the formula :
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where, W = weight in gram, L = length in em and K iz the factor of
proportion {Dewan and Doha 1973), Table 1 represented the length-weight
relabonship. ‘The values of n and Log a obtained were 3.156 and -2.1851,
respectively. Therefore, the logarithmic form of the equation for the total
length and body weight relationship is Log W = -2.1851 + 3.156Log L. The
value of n obtained in this experiment was above 3 which indicated that the
growth of Mylopharyngodon spicens was allometric and weight increased at a
rate higher than the cube of their growth,

Table 1. Length-weight relationship and condition factor of Mylsphangngodon spicens

Sanple widl Loy of mid M Log Calcighyid Cakonbaied Condition.  Vahe of K #or
[TER) [ravimt i i welght W Liog W g W | factor el cubased W
TL |cmt) wLigl K=l 101 ot b
Wiz | .

1 I8 (L&T50 360 [R375E B57h4 a7 (1500 kA2

0 BES 535 a88 1766 17451 315 nuss .5+

3 &5 QLT T [ B 05005 731 nul4 G

@ 15 L0243 10z 1 1iETE 1042 fbia LES

& 11.5 LsS0F 1508 11784 11875 1335 oai 88

3 11.5 PR T 1553 13744 LZer . 1738 [hO54 (LEg

3 135 L1303 2TES 13585 13811 2216 bazz (L4

7 143 L.1lal4 FTE L4853 14502 2776 LM 051

] 155 L.1ou3 WA 1543 15Ts Y I 141 ez

3 16.5 1.2175 4567 LS 16573 4174 1414 a4z

The calculated values of co-efficlent of correlation and standard error of
length (Sx) and weight (Sy} were 0.972, 0,674 cmm and 3214 g, respectively. The
value of correlation co-efficient indicated that the relationship between total
length and body weight was very strong, The caleulated value of "t™ obtained
was 11.743 and tabulated values of "t at 1% and 5% level of significance with 8
degree of freedom are 3.355 and 2.306, respectively. So, the calculated value of
‘t" is greater than the tabulated values which indicated that the correlation
between length and weight was highly significant.

The mean values of observed weight and calculated weight (Table 1) were
plotted against the means total length. A slightly fluctuating and almost
regular curves were found for the observed and calculated weights,
respectively (Fig, 1). Shght differences between observed and calculated
weight in certain length were obtained bul the correlation between ohserved
weight and caloulated weight was good, The fluctuations obtained in certain
length group might be due to varation in sample size, time of collection and

105



A5, Tefame et nl,

gut contents. Again, the curves A and B (Fig. 1) were found to increase more or
less rapidly at an unusual rate from the lower left to the upper right during the
remainder of the curve which might be due to much gain in weight with the
increase in length of the fish. Similar observations were also stated by Quddus
et al. (1987} in their study with Labeo rodrifa.
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Fig. 1. Relationship between total length  Fig. 2. Relationship befween mean
and body weight. lengths and K values.

The mean value of condition factor, K was obtained to be 0858, Plotting the
values of K against the total length, a fluctuating curve was lound {Fig. 2). The
curve showed certain variations in different lengths. A nearly straight line was
abtained when the calculated values of K were plotted against the mean values
of total length and the line gradually increases from the left to upper rght with
the increase in length (Fig. 2).
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Colossal loss of shell and fin-fish larvae during collection
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Absiract

This study was conducted in five river-estuaries of Satkhira from January to
December @, It was found that during the collection of each Pensans monpdon)
postlarva (PL), about 45 farvae of otber shrimps, 12 individuals of fin-fishes
and 530 macro-zooplankbers were mercilessly destroyed. [t was also recorded
that about 11.6 million of £ monedor PLs were harvested annually from the
study area, The study implies that colossal boss of shell and fin-fishes and other
plankion resources & done by Hger shroimp fry collectors, and such massive
destruction adversely affect the natural productivity and ecelogical batance of
the coastal enviranment.

E 3
Key words ; Colossal loss, F. monedon {ry, Finfish larvae, Shellfish larvae

Traditional or extensive shrimp farming being practiced in the greater
Ehulna region of Bangladesh mainly depends on the availability of wild Hger
shrimp fry. The common culturable shrimps in e vicinity of the Sundarbans
are Pewaens monedon, P oindicus, Metapenaeus monoceros and  Macrobrachtum
rosenbergii ek, (Nasker and Chakraborty 1984) but parbeularly in Khulna
region, P. monoden, locally known as "bagda” is considered to be the most
important  culturable species. Due o horizontal expansion of shrimp
cultivation and shortage of hatchery produced shrimp fry in the country, wild
L. moneden  postlarvae (PL) are collected extensively from the natural stock
throughout the coastal area. High demand of Hger shrimp fry, low investment
but high income have stimulated thousands of poor coastal people o be
engagad in chrimp fry collection. Push net and set bag net are extensively used
in shtimp try collechon, after every haul the wheole catch along with debris is
taken in bowls made of plastic, aluminium or clay by splashing water on the
net, The P monodion PLs are sorted out quickly from the catch by the collectors
themselves or their family members and the rest is discarded and thrown
along the shore,
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Some interesting information on zooplankton with emphasis on shrimp
and fin fish larvae were given by various authors (Funegaard 1956, Begum
1954, Hossain 1984, Elias 19583 and Ahmed 1981). Mahmood (1990} followed by
others (Islam ot al, 1995 and Rahman ¢f al. 1997) gave the first information on
the guantum of damage caused to zooplankton while fishing P. manodon fry in
the estuarine waters of Chakaria, Sundarbans, Satkhira, Khepupara, Bhola and
Barguna. Considering the importance of this topic of research, a year-round
study was undertaken to assess the distribution of P. monodon PL and to
quantify the damage done to different shrimp and fin-fish larvae and macro-
zooplankton during collection of P. manodon PL in the five rivers of Satkhira
district.

Samples were collected from three selected spots of each of the five nvers
of Satkhira district from January to December 1596, Fortnightly sampling was
done by a fine meshed (1.0 mm) push net made of nylon with bamboo split
frame (1.6m x 0.6 m) locally called "Tana jal”. The net was manually operated
in the shallow water against the current for about 10 minutes {for each haul).
Sampling was done twice per day during low and high tides. Samples were
immediately stored in a plastic pot and preserved with 5% buffered formalin
solution after collection. Laboratory analysis was done within two weeks from
the date of collecton, penaeid shrimp larvae were idenlified uplo species level
following Muthu (1978) and Motoh and Bun (1980). Macro-zooplankters
mcluding other shrimps and fin-fishes were identified as major taxonomic
groups following George (1969) and Fischier and Witchead (1974), Salinity of
water was recorded with the help of a hand refractometer (model, Atago,
S/MIL, 0-100%0) and bemperatune of water was measured by an alcchol
thermometer.

Fig. 1. Wator temperature and salinity of five rivers of Satkhira.

Average monthly values of water temperature and salinity are presented in
Figure 1. Water temperature were found to vary between 17.3 and 34.2°C in the
five rivers. The highest temperature (342°C) was recorded in the Mother river
in July and the lowest {17.3°C) in the Kholpatua in January, Salinity varied
from 0 ko 20 ppt in different rivers having different patterns, possibly due to
monsoon effect, dver run-off and land drainage. However, salinity was found
to increase gradually during post monsoon,
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Monthly distribution (individual /unit effort) of P, manodon PL, larvae of
other shrimps, fin-fishes and macro-zooplankters in different rivers of the
Satkhira district has been shown in Table 1. Data reveal that during freshwater
regime in the Ichamati and Coxali rivers P. monodon PL was absent, became
poorly available during December through June in other rivers except in
Mother. On the other hand, abundance of other shrimp species were found to
increase during the months of August through December and maximum was
recorded in December. But, in March no larvae of other shrimp was found in
Kholpatua river. During postmonsoon comparatively higher abundance of fin-
fishes and other zooplankton were observed than the other part of the yvear
which is in agreement with the finding of Rahman ¢t al. {1957} in the Barguna
area where the authors indicated that low salinity and temperature are
prabably the vital factors influencing greatly the larval distribution of aquatic

Table 1. Moathly distribution (Individual / unit effort) of Pemens pomoadon, other shrimp
seeds, fin fishes and other maceczcoplankton in different rivers of Satkhira regicn'9s
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P. monodonn PL was found to occupy a very small portion of the
zooplankion eommunity, such as 0.06% in Ichamati, (0.33%: in Coxali, (.18% in
Kalindi, 0.05% in Kholpatua and 0.24% in Mother river. Other shrimps [ P.
fridicus, Metapengens  monoceras, M. brevicernis,  Palaemen  shyliferus,
Macrotrackiwm resentergii, M. rud and other palaemonid species) including fin
fishes (Lizz parsin, L. tade, Rhinomugil corsula, Lates ealearifer, Sefipima phasa and
Gloszogobins spp. etc) occupied 6.73, 20000, 11.90, 339 and 6.51% in Ichamati,
Coxali, Kalindi, Khaolpatua and Mother river, respectively.

The catch composiion and the extent of damage caused to
macrozooplankton as a result of indiscriminate exploitation of P, monedon PL
are presented in Table 2. It was found that on an average in the total catch
composition, P, menaden PLs occupied 0.17%, other shuimp 7.60%, fin-fishes
211% and other macro-zooplankton 90.12%. Considerable variaktions in
monthly as well as yearly catch composition is in different nvers are evident
{Table 1), The results cbtained revealed that for catching a single postlarva of
P, ponadon, the fry collectors destroy about 45 other shoimp, 12 fin fish and 530
other macro-zooplanklon. According to Mahmood (1990) for fishing a single
"bagda™ fry. 14 other shrimp, 21 fin fishes and 1631 zooplankions were
destroyed. The cause of such great variation was possibly due to use of nets
having difference in mesh sizes. Mabmood (1990} used a tlar nylon net
with smaller mesh size (0.5 mm}. The mesh size of the net used in the present
study was 1.0 mm which is similar to that*used by shrimp seed collectors.
Thus, smaller zooplankton escapes through large meshes (1.0 mm) of net used
in present study: The tremendous loss of valuable larval hsh resources was
also reported by BOBF (1992) and Khan ef al. {1988).

Table 2. Average catch composibion of P, moiadon, other shrimp spp. fin fishes and
ather macrozooplankton in five different river-estuaries of Satkhira

Major faxa Yearly average caich ["n]uth'r ufﬂ&mcﬁcla
i)
m::umim I'L collechon

. mamodan 017

Other shrimp spp. 7.l 45

Fir fishies 2.11 12

Other macrozooplankton a0.12 530

Tolal 100.00 557

Observation on the number of seed collectors/Km, length of the niver,
number of boat and hour of engagement reveals that 056 million man
dayl;f}'Lar are involved in *-'.Immp f'nr fishing activities in Satkhira district:
Variable information on the same due to the variation in place and
season S bme was referved I:u:.r several avthors. FﬂII.EEEIa‘Fd (1924} stated that
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20,000-25,000 people were engaged in shrimp fry collecting in Satkhira district
while according to Chowdhury {19907 about 75,000 fry collectors were
abserved only in Satkhira district. It was found that about 11.60 million .
manpdon fry were collected in Satkhira during 1996 while it was maore {18.0
million) in 1992 (BFRI 1997). Funegaard (1986 reported that about 20040 shrimp
fry /net/day were eollected by catchers of Satkhira district i 1982 which was
found to decline at 200 fry/net /day in 1986 (Alam 1990). So, the findings of the
above studies and the present study reveal that there has been a trend of
gradual reduction in the abundance of different kinds of PL of crustacean, fin-
fish larvae and other zooplankton in neritic and inshore waters which may be
due to over harvesting and indiscriminate fishing of zooplankton that hinder
the ueual recruitment pattern to the original mother stock, and it is a great
threat to the natural biodiversity protection mechanism
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