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Major histocompatibility complex class I involvement in the
rejection of allogeneic erythrocytes in rainbow trout
(Oncorhynchus mykiss)

M. Bafigul Islam Sarder
Department of Fisheries Biology & Geneno
Bangludesh Agricaliiml University, Mynmensingh 202, Basgladssh

Absiract

Major histocompatibility complex genes are thoughe to be involved in allogeneic groft
repection bui aest many reports are avaalible on their fusctional analysis i fish Analysia
of available secuences aof MHC genes supgests functions i antigen presentation similar
tr those found in higher werebraves. In mammals, the MHC cless 1T and clas 11
moleciles are major dererminanis of allogeneic graft rejection due e their polymorphism
in comiuncrion with their antigen presenting lunciion, In fish, MHC class 11 moleciles
are found o be invelved in rejecton of allogeneic scale grofis. The present study - was
designed to investigaie the imvabvement of MEC class 1 molecules e allogradf sejection,
Ervthmocyies were collected from dopors of calnkow rrour expressed different MHC class
[ uibeles, stwined with two dyves, mixed and grafved 1o the recipiens that were of the same
sibling growp as the donors. The grafie were rejected by allegeneic recipients and the
MHC class I Enkage group was the major determinant far the rejection.

Key words: MHC class I, Rainbow irout, Allogeneic graft, Esvihrocyie, Fluossscent dye

Introduction

The major histocomparbility complex (MHC) containg a vghtly linked closter of
genes, which encode cell membrane glycoproteins, the MHC class T and MHC class 11
molecules. They appear 1o be intimarely involved in a variety of immunological
processes  including the resteiction of antigen recognition by lymphocytes, the
acquisition of the T cell repertodre, and the co-opemtive interaction among suhsers of
mononuclesr leucocytes. Endogencus antigens are thought to be degraded into pepride
fragments thay bind to MHC class T molecules within the endoplasmic reticulom, while
egogencus antigens are processed into  pepride fragments within  endosomal
compartments and bind to MHC class I malecules {(Germain 1999},

Allogeneic MHC molecules can induce both antibodies as well as cytomxic T -cells
directed against the praft (Auchincless er af 1999 It is generally accepred thar
mammalian T cells recognize a complex of MHC and endogenous pepride ligands via
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TCR (Wang er #L 1998). The interaction of TCR with 2 complex of foreygn MHC
maolecules and foreign peptides results in acute graft rejection. Chronic rejection oceurs
when the MHCs of the graft donor and the graft recipient are identical but foreign
peptides are complexed with the MHC of the grafted cells (Janeway and Travers 1993}

MHC class T and 1T genes have been identified in many fish (McConnel o & 1998,
Hashimoto e f 1999} and are supported to be involved in allograft rejection. Though
allograft rejection was studied in many fish species (reviews: Manning and Nakantshi
i #%6, Nakanishi cr al 2002), very rare works with the identification of MHU gene
function in allorejectien were published. So far only one stidy in the Gila top minnow
{ Poceitiopsis o occidensalis) was teported where MHC class 1T allele-matched scale
erafts were better accepted by the recipient than non-matched allografts (Cardwell e al
20011 Functional analysis of MHC class [ s also scarce and inconclusive {reviewed in
Wakanishi er af 2002},

Only one classical MHC class 1 locus in cmnbow trout, (Omeorbpachus mykiss)
Enmy-U8A, with very low homology between alleles was identified o far (Hansen ef il
1996, Shum er of 2001, Aovagi er af 2002, Xia er af 2002). Different lineages are
distinguished for the different domains, sod they co-exist in variouws combinations at the
Onpev-UBA locus {Aovagi er o 2002). In minbow trout, the lineages Sal-MHCIa%A to -
K were distinguished (Hansen er ol 1999, Shum er #f 2001, Aoyagi er af. 2002, Xia ef &l
20HE2 N,

Fish ervihrocytes are nucleated as like other lower vertebrates such as birds and
amphibians (Delany er gl 1987, Flajnik and Du Pasguies 1988) and have been shown to
express MHC class I molecules on theis surface. The purpose of the present study was ©o
investigate the invelvement of MHC class I locws in allogeneic graft rejection by
excluding involvement of MHC class I1. Since erythrocyies do express only MHC class |
and do not express MHC class 10, ervthrocytes were collected from the unsensitized
MHC class [ chagacterized rainbow trout and grafted it o the allogeneic DD and DF
siblings 10 determing the rejection of prafted ervthrocytes fim wivo. The invalvement al
MHC class 1o allogeneic ervehrocyte geaft rejection was clearly demonsteatad.

Materials and methods

Hxperirmental ffsh

Rainhow trout { Donaldson strain) stock were madntzined in a flowing water systerm
at the National Research Institute of Aquaculture (NRIA), Nikko branch, Japan and
psed in the present study. The fish were first investigared for determining the Sal-
MHCIa lineages using the RT-PCR sysiem descbed by Xia et al (2002). Alter
characterization, the broodstock, which expressed scquences belonging 10 the lineages
Sal.MHCIa*D and F were selected. Sequence analyses (dma not shown] demonstrated
that all the brood fish express both the sequences Ogap-UBA *701 and 901, which are
classified into the $al-MHCla linesges D and F, respectively (Xia er al. 2002, Egos from
a4 ¥701/44901 femule were collected and fertilized with the sperm of a *701/*4%401 male,

k.
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resulting in sibling offspring. During the eved-egg stage, the siblings were trunsparted to
the Tamaki branch of the NEIA and kept in 300 manks supplied with serated running
spring water at 13 °C. The fish were fed rwice a day oo Nbsfrem with commercial trout dry
pelless. When the fish became approximately 40-60 g, they were used in the experiment.
For identifving the fish, they were togged st dorsal fin with a plastic anchor tag using 2
Tagging Gun (103-X L., Bano'k, Takyo, Japan).

Detection of Oney-UBA*70! and *4901 expressivn

The zdipose fin samples of the rainbow trout were collected and rotal BMNA was
izolared using TRIzol Reapent (Giboo BEL, Life Technolopies, Grand Island, US.AL)
following the manufacturer's recommendarions. For BET-PCR amplification the "RT-
PCE high-PLUS® kit (Toyobo, Osaka, Japan) was used. The ET-PCE reaction mixtures
were formulared following the manufactarer's suggestions, with 2.5 mM Mn{OAc),, 1
pM of each primer and 0.5 pg total ENA.

The Oppr~LUPBA*70] and Opopy-LFEA #4901 fragments were amplified fellowing
the methods of Xia e 2l (2002) and Sarder ef &f (2003), The primers used for
amplification of the Onmy-LBA*T0L fragment are specific for sequences belonging o
lineage Sal-MHCIa*D and can oot amplify Opoyp-LEA*3901, Similarly, the primer set
psed for amplification of Opmp-L8A *4901 fragment were specific for sequences
belonging o lineage Sal-MHCIa*F and can not amplify Omapp-UIB4 *T01. The
conditions for both RT-PCE amplifications were: First 60 °C for 30 min, then %4 °C for 2
min, then 35 cycles (94 °C for | min, 60 °C for 1,5 min) and finally 60 "C for 7 min. All
parents and siblings used in this study were analveed with both RT-PCRs,

The two parents of the siblings were analyzed with an RT-I'CR system for
amplification of *full-length’ (rogp~LHA fragments encoding the whale protein. The
primers pG-LPE SSGTATTATCTTGCTGOTGCTGGGAA (forward), binding to the
leader peptide region, in comjunction  with  primer pl-dU0TRR ¥
TTATGTTCTTGAGAAGTTCCTCTTC (reverse), binding to the 3'UTR, can amplify
most Oamy-LDBA alleles discovered thus far (Xia er af 2002%. The BT-PCR mixtures
were set up a5 described above, and the amplificarion schedule was: First 0 °C for 9§
min, then %4 °C for 2 min, then 35 cycles of (94 °C for Lmin, 55 *C for 5 min}, and finally

55 °C for 7 mim,

Sequence anafysis

Full-length Oomy-UBA [ogments were cloned inm the vector pGEM-T Easy
{Promega Corporation, Wisconsin, U.5.A.). The nucleotide sequences were determined
by the dideoxychain termination method using 2 “CEQ) Dye Termination Cycle
Sequencing Kir' (Beckman Coulter Inc, California, US.A} and suitable primers.
Sequence analysis was conducted with an sutomared sequencer (CEQ 2000 DNA
arualyvsis system, Beckman Couolter Ine.). For each fish at least three Cnmy- DBA*701 and
three Omeny-UBA*490] clones were analyzed 1o exclude PCR errers. Comparison of
deduced amino acid sequences was performed using the program ‘Multiple alignment® of
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GENETYX wersion 101 (Software Development Co, Ltd, Tokyo, Japan) computer
sofrware

Sraining of ervthrocyie grafts

Fish erythrocyte grafts were staiped with PEKHG7-GL (Green Fluorescent-cell
Linker Kir, Sigma, Saint Louis, U.5.A.) and PEH26-GL (Red Fluorescent-cell Linker
Kit, Sigma) by following manufacturer's instrucrisns with some modificarions. Blood
{ 106 i) was drawn from the caudal vessel of anaesthetized fish 110 a syringe contsining
an equal volume of MEM/FBS (Eagle’s minimal essential medium phus 1% fnetal
biwvine serum, pH adjusted to 7.2) with 2% heparin solution. The blood was centrifiged
at 250 g for 5 min ar 4 "C for crude separation of leukocytes (buffy coat) from
erythrocytes. The erythrocyte cells were drawn from the bottom of the pellet, and
washed once with MEM (MEM without FBS, pH adjusted to 6.95). The erythrocytes
were resuspended in 1 ml of diluent C (supplied with the Sigma staining kirs) and then |
ml of freshly prepared 0.8 uM PEH&T-GL (in diluent C) or PKH26-GL was added. Five
min after incubation, an egual velume of MEM/FBE was added to stop the staining
reaction. The cells were then washed twice with MEM/FBE and finally resuspended in
MEM/FBS. Suining of cells was verified by fAuerescence microscopy, At the end of
staining, the green- and red-sizined erpihrocyres were mixed together in an
approximately equal ratio with @ final concentmtien of approximately 107 total
ervthrocytes/ml. Leukocyie conmamination in the erythrocyte grafis was less than 1%.

Dererminarion efsurvival of the envelirocyre graft

Approximarely 400 pl of the green- and red-stained erythrocyre mixTure was injected
into the candal vessel of ansesthetized recipients weighing 40-60 g and maintzined them
in tanks with regular feeding, For determining susvival of the grafts ar different ume
points after grafting, 100 wl of blood was collected from the caudal vessel of
anaesthetized recipients. These blood samples were examined by fluerescence

MLCTASCOpY.

Hesults

Expression of Omay-UBA *701 and *4%0I linesges

The siblings used in the experiments were produced from the same parents who
expressed only sequences from the lineages of Sal-MHCI*D (701) and *F (49401)
Recause the parents were TOL4%0L, the allelic sepregation in the siblings were
01700 DD, TOLMS0L{DF) or 4901/4901(FF) in & Mendelian fashion (Fig, 1} This was
contirmed by use of RT-PCR amplification resctions specific for sequences of lineages
Sul-MHCI* D and- *F. Nucleotide sequence analysis for full length (eramny-LHA
fragments of the parents of the siblings demonstrated chat there was low homelegy
hetween the Cimmy-UEA*701 and Onmy-UBA*4%0] lineages (data not shown)
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Fig. 1. RT-FCR amplificarion reactions specific for soquences of lineiges Sal-MHCI*D {a) and F
iy, Eight individuals ( 1-8) of the sibling group were analyzed, The alleic sequences ITRA* T and
4901 had been determined for the sibling parents. The dam (s plus b indicane that fish 1 and 3
express (A1, fish 2, 4 and 8 express [ArA*4001, and fish 5. 6 and 7 expeess both alleles,

Suwrvival of sarologous grafts
In order to assess the potential toxic effects of the rwo staing on erythrocyte jrafis,

an experiment was carried ont using four fish not belonging to the same sibling group.
Erythrocyies were collected from the four fish separately and stained with either the red
or green dve. The red and green stained cells were mixed and re-injected into the same
domor Fish. To determine the survivability of the stained erythrocytes, blood samples
were collected from fish ar days 21, 28 and 42 after grafiing and checked under
fluorescence mictoscope. Analysis showed that the red and green stained eryrhrocytes
equally survived (Fig. 2a) and the intensity of the stain was quite strong even after 42
days of grafting.
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Fig. 2. The graphs (2a) show simalar suevival of preen compuared o red awtologous ervthrocy e
grafis, The different symbols indicare four differcor individunls. The injected gruft mixtures
contained 58 48, 49 and 54% green erythrooytes respectively. The grapbs (2b) compare the
survival of green grafts o che toal erythmeytes in the host with the CTT (compared oo woal} ratio
at dey 21 arhitrarily assigned 3 valueof |,

Survival of affogeneic eryrhrocytes in viva

Two experiments were carried our to compare the survival of COnomy-L6A matching
and mismatching allopeneic erythrocyies, In the first experiment, erythrocyies collected
from a DD and an FF individual were differently stained and injected o the recipients
D3, D%, DDE, DD%, DF11, DF1%, DF21 and DFI3, Similarly, in the second
excperiment erythrocytes from & DD and an FF were stained and grafted o the recipients
DDIG, DD 4, DD22 DD, DFL, DF4, DF13 and DFLS, In both the experiments
donors did aor include in the recipient proups. [t is necessary o mention that there was
no many FF fsh other than donars, that's why DF siblings wereé chosen as recipicnts
instead of FF, To observe the survivability of the grafis the fish blood were sampled at
days 7, 14, 21, 28 and 35 after grafring in the first experiment. While fish blood were
sampled at 7, 14, 28 and 35 days afrer grafting in the second experiment. The survival
results of the matched and mismarched grafis of the first and second experiments are
presented in Fig. 3a and Fig. da, respectively. In Fig. 3a, mismarched grafis showed
significantly {p<0.05) lower survival in all DD recipients. The survival of FF grafis in
all DF recipients were significantly (p=<0.05) lower than those of [ grafs. Although,
the experiment continued for 35 days all the DD and the DF23 recipients died before
ending the experiment. In Fig. 43, mismarched grafis had lower survival in all DD
recipients except DD22, which died just after first sampling (7 days). All the DF
recipients except DF4 showed equal survival for both matched and mismarched grafs.
The DF4 recipient demonstrated only 7% survival of mismatched grafis. The survival of
the MHC class T-marched grafts was significantly (p=0.05) kigher than that of the MHC
clags [-mismatched grafis in all DD recipients in both experiments at all the sampling

points,
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Fag. 3, MHC class [ machang s important foz che survival of erythmocye prafis. The injected gralt
muixiues contatned Mt DD erpthiooyies, Survival ol erythrseyie gradts was determzined a0 days 7,
L4 21, 28 and 35 afver grafiong, Graph indicators at the cighe apply o0 both (3a) and (36 praphs
and refer v the recipienis, The {Ja) graphs indicace the supvsval of the DT grafis as o percentape of
the votal surviving prafts feed plus green ) The (k) graphs compare the suevival of the MHC class
I marched grafis g0 the ozl ervthrocyies in the hostwith the CTT (compared 10 toal} mtie ot day
T achicrarily set m value 1.
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Dewws after grafting Days after grofiing

Fig, 4. Survival of MHC class | matched grafis or vreo The imecied grafl onxiure contained 34%
DD ervihrocvies, Survival of ervthrooe grafis was determuned at days 7, 14, 28 and 35 aher
grafiing. Graph indicators ar the right apply w0 both (42} and (4b) graphs and refer 10 the
recipienis, The (da) graphs indicate the survival of the DD grafis as a percentage of the toml
surviving prafis (red plus green). The (4b) graphs compars the survival af the MHC clas [
matched grafis o the total esyhrocyies in e host with the CTT {compared 10 dal) ratic at day 7
arbirrarily set o valae L.

Discussion

Dara presenced in this paper describes the invalvement of classical MHO class |
locus in the rejection of allogensic ervthrocyie grafis in rainbow towt. In the allogeneic
experiments, all DD recipients except DD3 (expersment 1) and DDI2 (experiment 2)
(died after 7 davs of prafting) demonstruted better survival of MHC class I- matched
grafts compared to those of MHC cluss I-mismotched grafs (Fig. 3a and 4a) In the first
allogeneic experiment, all the DF recipients rejected the FF allograrf significantly faster
than those of DD allografts. In the second allogeneic experiment, three out of four DF
recipients showed equal survival of both allogeneic DD and FF grafis, but the DF4
recipient showed very fast rejection of FF allograifts compared to the DD grafts. The
overall analysis of results showed that the MHC- mismatched grafiz were rejected by all
eight DD recipienrs, five out of eight DF sibling recipients rejected FF grafis
significantly faster than those of DD grafis, which was a clear indicarion of the
involvement of MHC class I- linkage grougps in the rejection of allogeneic erythrocytes



M.R.L Sarder

The equal survival of FF grafts in DF reciplents or fascer rejection of FF gralts by
DF recipients in allogeneic experiments predicts some assumptions other than the MHC
class [ linkage groap involvement in the allorejection. The first assumption might be the
taxic effects of cerrain stains on ervthrocyies that caused high mortality of FF grafts in
some DF recipients but it is not convincingly acceptable. Because, the autologous grafis
stained with the red and green stains as allogeneic graft staining demonstrated equal
survival of botk red and green stained grafis (Fig. 2a). The another assumption could be
the involvement of phenotypic differences in the immune system of the recipients.
Individual phenotypical differences are commonly observed in the fish found immune
evstem (Yoshinaga er af 1994, Alcorn er &l 2002).

When compared the survivability of siained prafis with the total harvested
ervihrocytes in the allogeneic experiments (Fig. 3b and 4b}, it was observed that most of
the recipient fishes showed similar pattern of survivability as found in the sutologous
geafis (Fig. Zb), only DD10 and DF4 had profound reduction of stained grafts compared
to the total cells, which could be resulted from the loss of big amount of bload from the
body due to sampling error. [t is wise to mention here that based on the experimental
pracedures of the two allogeneic experiments, another few moere experiments involring
DD and FF recipients were conducred and similar rejection responses were observed
(Sarder er &f 2003}

Only one classical MHC class T sequence is expressed per haploid minbow trout
genome (Shum er 2/ 2001, Aoyagi ef ol 2002, Xin ef af 2002). The homelegy berween
many Onmy-UBA allomorphs (proteins encoded by alleles) is very low. For example, the
amino scid identity berween the ol and o domains of Ommp=-LBAYT01 and *4%01 is
only 42% and 56% respectively (data not shown).

The low homology berween the Ounmy-UBA*T0L and *4901 allomorphs may have
influenced the natare of the cytotoxic response to the ervihrocyte allografts. There are
two logical effector cell candidates, cytotoxic T -cells and narural killer (WK} cells. These
cell types share many characreristics and can under certin conditions even kill the same
rargets (Vokoyama 1999). In mammals, cell-mediated killing of allografis is primarily
performed by cytotoxic T -cells, but dependent on the type of graft tissue NK cells can
play a limited role {Manilay and Sykes 1995, Aurhincless er &L 1999, NK cells play a
more impertant role in xencgraft rejection (Manilay and Svkes 1998, Auchincloss er al.
1999, While both cell types have MHC class 1 binding receprors, MHC binding
activates T cells bur inhibits NK cells. In fish no cyrotoxic T cells or NK cells have been
clearly distingnished, but indications for identification of both cell types exist. Genes for
the probable T -cell markers TCR (Hawke er gl 1999) and CDE (Hansen and
Strassburger 2000) genes, und a possible NE marker in channel catfish (a ligand for
MAK CC41, Shen eral 2002 have been idenrified.

Some i #irro cell-medisted cytotoxicity assays for minbow trout have shown a need
for sensitization 1o detect allograft killing (Fischer er 4l 2003} remuiniscent of T cell
activity, while other studies showed spontzneous killing of allogeneic targes by
leukocyte populations from some rainbow rout individuals, reminiscent of NK activity
Yoshinagn er & 1994), Cells similar to cyiotoxic T cells and cells similar to NK cells

E
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sgem 1o exist in fish and they are capable of killing allogeneic targers. I antibody
independent cytataxicity has playved an important mole in the erythrocyte graft rejections
obzerved, this was probably mediated by cvtowostic T cells and nor NE cells. If antibodies
were involved in the graft rejection, NK cells may have killed the allografis by means of
antibody-dependent cell-medigted cytotoxicity (ADCC, Yokoyama 19%9).

From the above discussion it is concluded that the (hmyp-LUBA classical MHC 1
Hneages are thought to be determinant of rejection of allografis and the present study
demonstrated MHC clags T iovolvement in the rejection of allogeneic erythrocytes,
However, more studies need to identify the kinds of immune response involving
allograft rejection and also o determine some other possible factors, such as blood
groups and influence of low homology between MHC class 1 lineages.
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Absract

Experiments on the study of different dietary levels of vimmin E on the greavth and
breeding performance of Hereroprenstes fosvilts brood fish were carned aul in rwn
phases, The first phase consisted of studving its ovarian development and the second
phase on breeding performance. Sty femele fishes were stocked in iwelve experimental
chambers of @ mceway. The effects of four dicary vitamin E levels wiz @ (served as
controlly 50, 100 2nd 200 meglkg feed, on the somatic growth, ovarian development of
brood fish and on their breeding performance were studizd. Each ereatment had three
replications. It was observed that bady growth in terms of lemgth and welght was best
with 0 mg vitamin Ekg feed and 200 mg vicamin E'kg of feed gave poorest resuln, The
ponado-samatic (ndex and fecundity, however, was highest o the fish fed with 0 mg
vitamin E%g of feed, In case of breeding performance such as ovulation tate, fertilizton
rate, hatching rate and survival rate, the best result was obtained with 200 mg vitamin
E'kg of feed, The averall result of this experiment indlicares that 20 mg witamin Ebkg of
feed is the hest vitamin B dose for B, fowsifs braod and viamin E content bas a positive
impact o ovarian development.

Key words : & fossilis Vitaoin E, Breeding performance

Introduction

Air breathing catfishes such as shingi { Hetcropaeustes fossdlis) and magur { Claras
barmachusy are potendally important ¢ulture species and need te be wken under
aquaculture system. These catfishes together comprise a handsome percentage of total
fish catch and bulk of the catch of these fshes comes from the wild population. As major
part of their production depends on matusal source, over fshing together with
environmentzl degradarion have posed threat to their very existence.

Among these live fishes, shingi is a popular indigenous air-breathing catfish. This
species has got many qualities that make it a perfect candidare for pond culture. It grows
rapidly and armains marketable size within one growing season {Islam 1989}, It breeds in
natural shallow waters during monsoon season usually after heavy shower when the
adjoining area of ponds and other depressions get inundared.
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In spite of having many gqualities such as high digestibility of protein, presence of
vitamin, iodine and fat in muscle, very linle artempt has been made o promaote {15
breeding 2nd culmure of shingi. In our countey farmers are dependent on narural sources
for collection of fry. Therefore, proper techaiques of induced breeding and larval reaning
for production of fry in commercial scale ase needed 1o be developed. For the supply of
quality seeds in sufficient numbers the brood fish must be of good quatity. 5o in case of
beood stock management, there should be regular supply of balanced food for their
growth and development. Although seme works have previously been conducted on its
induced breeding and fry rearing bat the techniques gvailable have nor becn
standardized 1o recommend at farmer's level More comprehensive works nesd 1w be
carried out if its colture has 1o be popularized. [n the present work, some attempts have
been made to focus on the brood stock nutrition of shing for their growth and
development. For the initistion of study on the nutrition it is necessary to determine
whether spawning and egg quality are inflaenced by nutritional quality of brood stoeck
diets or not, Vitamin E plays an imporwant role in reproductive physialogy in fish as it
does in birds and mammals (Watanabe 1983} Considering the above realities, the
present investigation was underaken to achieve the ohjectives such as i} 1o sudy the
effects of different dietary levels of vitamin E on growth of fish and ovarian development
and ii) to study the effects of different dieary levels of vitamin E on breeding
performance such as ovulation rate, gonado-somatic index, fertilization and hawhing
rates of eggs and survival of larvas,

Materials and methods

In order to observe the effect of different dietary levels of vitamin E on growth,
gonadal development and breeding performance of £ fossilis, TWO experiments were
carried out in two phases. In the first phase, brood fish were reared and maintained by
providing different dietary levels of vitamin E and in the second phase, breeding
performance of the reared broods were investigated.

Experimenial sites

The first experiment was carried out in 8 raceway, The raceway was divided inmo
thirty equal sized chambers where each of the chambers was 183x10:2% 100 cm’ in size and
separated from other by netted frames. The raceway was facilitated with inlet and outlet
systetn which allowed the renewal and removal of water when needed. Since /. foculis is
bottom dwelling and prefers shade, raceway botsom was filled with 4 cm mud and some
water hyacinths were kept suspended in the chamber. The second experiment was
conducted in the Wet Laboratory of Faculty of Fisheries,

Collection and stocking ef broods

About 100 fernales of &, fossilfs were locally collected and kept in three fiberglass
ranks for acelimatization. After three davs of conditioning, five similar sized fishes were
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stocked in each raceway chamber. [nidal length and weight of the fish were recorded.
The physico-chemical parameters such as temperature, dissolved oxygen and pH of the
raceway water were monitored on regular basis to ensure that the warer quality remained
suitable for the broods.

Experimental design and feed formulation

Twelve mceway chambers were divided into four groups; which corresponded to
four experimental treatments and each of the wearment had three replications. Feeds
were formulated for different treatments using four different levels of vitamin E such as
0 (served as control), 50, 100 and 200 mg'kg feed. For preparing feed, finely ground and
sleved fish meal, sesame meal, soybean meal, mustard oil cake, rice bran and wheat flour,
and vitamin mineral premix (Evit wblet) were used, The proximate composition of the
ingredients was derermined following the standard methods given by Association of
Official Analytcal Chemisis (AOAC 1980) (Table 1) The formulation of the
experimental diets is shown in Table 2. To maintain an approximately 40% protein level
in the feed, required amount of ingredients were mixed and converted into pellers by
nsing @ hand machine. These pellets were dried and stored in plastic bag with heat
sealing and kept in 2 refrigerator. The formulation of all the experimental diets was same
and they differed from each other only by the amount of vitamin E added, hence there
wis O variation in protein percentage among the dies.

Table I, Proximare composition of dietary ingredients (% dry mater basas)

Ingrediemis [ley marter Freisin Lipid Azh Wirogen free
excract (&
Fish meal bl.66 36, 500 §.91 15,58 LX)
Musiard eil cake n1.28 14.43 .99 I, 141 545
Soybean meal ). |4 4%.53 152 8.33 46k
Sesane medl 0].82 nmn B.09 1817 097
Bice bran u1.3% L4592 4,38 12.31 65,39
Wheat bran LK 1400 397 4,54 AL

"Matragen Free eatrnct calcolated os L0 " (maislre+ crude peotein + hipid = ash)

Table 2, Formulation (%) of expenmental diers

lngredicns Incluson level (36)

Feed =1 Foad-2 Feed-3 Feed-4
Fish meal 400 400 &0 40,0
Sesame meal 15.06 1510 15.0 15.0
Sovbean mesl 13.58 TR 1388 13.88
Mustard oil calke 13.88 HES +3 13.88 14.88
Rive bran L 612 012 612
Whieat bran k2 61z 6.12 Gl
Whieat floir 4.1 L0 4.1 4.0
¥immmin mineml premix Li¥ 1.0 L L
Wiamin E 0 mg Al eng 1060 g 2{Kl mg

]
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Feeding and sampling

The brood fishes were fied two times a day up to satiation. The unused foodsmuffs,
debris and faeces were removed from the chambers by druining out water. Sampling of
fish was done fortnightly. During sampling zll the fishes from each chamber were caught
by scoop net and their lengths and weights were measured. Growth of the fish were
determined by following ways:

Length gain (cm) = Mean final length — mean initaal length
Weight gain (g} = Mean Anal weight - mean initial weight
In-gl WI- [ﬂﬁrwl
Specific growth rare, S3OR (% day) = ———————msssssana x 1060 (after Brown 1937)
T:-T,;
Where W, = the tnitial live body weight (g) at time T, (day]
W, = the final live body weight (g} sctime T, {day}

Estimanion of gonado-somatic index and fecundity ol brood fish
One fish from each chamber was collected and total length and weight was aken

separately, The fish were dissected and ovaries were removed and weighed. The gonado-
somatic index was calculared by using the following formula:

(somad wetght (gl
Ganado-gomatic index (GAL) (H) = -emsmrimr—— - % 100
Pody welght (g)

Fecundity of fish was determined by following gravimetric methods (Lagler 1952},
The dissected ovaries were preserved at 3% formalin and theee samples (0.1 10 0.3 g} were
raken from the anterior, central and posterior regions of each ovary. The samples were
welghed and the eggs were counted from cach sample Fecundity was determined by
applying following formula:

M x Gonad weight (g}
T L 3 e —

Sample weighr (gl
where, I is the fecundity and N is the number of eggs in sample.

Induced breeding

Two females from each replication of each trestment were selected and induced with
PG extract injection. Mature males of H foesilis were collecred from ponds and kept in
separate fiberglass tanks. The amount of FG 2 be reguired was determined by
W, x4
Weighn of tequired smount of PG {mg) = ——-m-meee=
100

where, W, represents 1ozl body weight of the fish to be injected and 7.0 represents the
rute of PG in mg o be injected/100 g body weight of females.
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The wial volume of the PG extract to be prepared was calculated by the following
formula;
W, x0.3
Valume of extract (ml} = —_
100
where, 0.3 represents the volume of the PG oextract in ml 1o be injecred/ 100 g body
weight.

The weighed PG was homogenized with distilled water and the homogenate was
ceptrifuged. The supernatont (P} was taken in 2 L0 ml graduated hypodermic syrings
and injected intramuseulardy to the fish near dorsal fin, After injection each female was
kept separately for ovulation. The males did not receive any inducing sgent.

The females were checked for evulation hourly beginning from & hrs post injection
and continued up to 12 hrs of injection. As soon as the fernales ovulated the egps were
collected by stripping and placed in a clean ferilization tray. The milt was collected
from the male by dissecting out the testes and macerating them in 0.853% sodium
chloride solution. The fertilization wss done by mixing the sperm suspension with egps
wsing a feather and then a lintle water was added to the ego-sperm mivtne,

Tneubation snd harching of the fertilired eges
A portion of fertilized eges from an individual female of each treatment was

homogenously spread on plastic bowls (15 cm diamerer). All the incubation bowls
received gentle shower and adequate aeration. Seen after fertilization when embryonic
development started, the fertilized eggs looking blackish or greenish in colour were
counted for respective females. After completion of harching, the number of newly
hatched larvae of each bowl was counted by siphoning them sur

Larval rearing

From the second day of hatching, the larvae were provided with live feed, They were
renred for seven dayvs to observe the effect of vitamin E on their survivability as the
larvae produced from the broods were maintained under different dietary levels of
vitnmin B Twelve plastic bowls each of 1 capacity were divided into four groups
corresponding to four trearments and each of the bowls was stocked with 80 lorvae as a
stocking rate of 8 lairvae/l. Continuous warer flow of nearly equal mte was maintained in
all the bow. Tubificid worins were used a5 feed and sdministered twice o day gof S,
At the end of the experiment, the total number of larvae was counted and the length and

weight were megsured by random sampling of 10 fry in each bowl.

Frapisrical apalysis

The specific growth rate, gonado-somatic index, fecundity, ovulation rate,
fertilization rate, harching success and survival rate of larvae up ve eight days from firse
feeding were tested using onc-way analysis of variance (ANOVA). Duncan's Multiple
Range Test (DMRT) was also applied 1o identify significant difference (P <{.05} between

TOEATS,
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Besults

Effeces of vitamin F on growth and ovarman development

The growth, in terms of length and weight gain of the brond fish of & fossifis fed
with different dietary vitamin E content have been found satisfactory in all the
trearments but the highest growth was observed in T1 whereas the lowest performance
was in T4 Fish in treatment 2 showed better performance than those in T3 The
specific growth rate (SGR) is pretented in Fig. 1 where SGR was highest in T1 followed
by T2, T3 and T4, There was no significant difference (¥ =105} between the SGRs of
fish in T1 and T2, and between T3 and T4, respectively. However, SGR of fish in T1 and
T2 were significantly (P <0.05) better than those of T3 and T4

H]

Il-l ﬂ h
| ' b
_IZIH
B |
"
B i
B4 - e
Ti Tl Tk TE

Timdimiamis

Fig: 1. Spevilic growth rase (3GR %) af B, forsilis hrood
fish wnder differest treatments. Bass with different leflers
indicate significant difference (P<0.03)

Gonado-somaric index is very important parameter for understanding gonadak
development. Results of GSI presented in Fig. ? showed that fish in T3 produced
highest GSI followed by T1, T2 and T4. However, there was no significant difference
(P=0.05) among the GSI values in different trestments. In case of fecundity, it was
found that the number of ovum/g bady weight of fish was highest in T3 and lowest in T4
(Fig. 2} No significant ditference was observed among the treatments for fecundity, The
water quality of the raceway was in suitable tange during the rearing period of broods
(Table 3),

| G51 —— Fecundity

=+ ]
=14 - ] i R
E_:_ --—.—-'.‘--..‘._ B &
o 2H ﬂ E 1 it
3 16 EI_ (BT = E
TI T2 TI T4
Treatmenis

Fig. 2 GSI and fecundity of H. fossilisbrood fish under diflcrenn teatments,
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Table 3 Phyvatco-chernicl paranserers of the raceway water where the 5 el brood fish reared

h;.‘:ira;:]ﬂlng nutber Paramciers ——
Temperature Dissolved oxygen |:|H
("C) {ml)

Ist 245 f.0 7.0
Il 204} B3 1.2
ind 284 6,0 7.0
41h Al .0 T2
Sth 2.5 6,5 75
hith 3l F.0 7.0

Lffects of vicamin £ on breeding performance

dnduced breeding

The breeding performance of female brood fish, fod with different levels of vigamin
E, in terms of ovulation percentage, fertilization and hatching rates of eggs are shown in
Fig. 3. Brood fish fed with control feed (no vitamin E) in T1 and fish fed with 50 mg
vitamin E containing feed in T2 demonstrated higher ovulation than chat of fish fed
with 100 mg and 200 mg viamin E containing feed in T3 and T4 respectively, No
significant differences were observed between the ovuladon mte of fish of T1 and T2,
and between T3 and T4, However, ovalatien rate of broods in T1 and T2 were
significantly bemer than those in T3 and T4, The ferilization rate of eggs was found
significantly (P=<0.05) higher in T4 followed by T1, T3 and T2 {Fig. 3} Similar results
were obtained in hatching of cges produced by females in different vrearments and T4
showed significantly (P=0,05) higher hatching rote than that of T1. T3 and T2 (Fig. 3}

[ D Treatment | OTreatmen 2
OTremment 3 OTreatment 4

g

Fig. 3. Ovulation rate of femabes, fertilizarion and hawching rates of eggs ol B fosxilis
under different trentments. Barg witl different lerrers indicaces significant differences
(P=0.03) in the respective parameters.
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Larval reaping

Average initial length and weight of one dsy old & fosaiis larvae of different
treptments were 4.5 = 050 mm and 2.8 + 0.29 mg respectively, After seven days of
feeding with Tubificid worms, the average increment of length and weight of lorvae were
4.7 3 D46 mm and 2.4 & 0.35 mg respectively, The larvae of all the earments showed
good survival but T4 hed highest survival mte than those of the rest. However, no
significant difference was observed between the survival rates of the larvae among
different rrearments (Fig. 4).

t‘:_l; I

¥ Tiq

E

3 S

Pl

=

= 1] +

Tl T2 T3 T4
Treaimenis

Fig. 4. Survival rase of B fossalis lervae under differeny frensments.

Discussion

Breeding performance of fish depends on the guality of brood maintenance and the
gonadal development of fish. The ultimate goal of the present research was to find our if
there wus any positive impact of vitamin E on the gonadal development and breeding
performance of the brood fish of & fossilis. The resulis obtained in the expesiment
provided a clear indication that there was a positive correlation between dietary vitamin
E level and breeding performance of the fish.

It is generally agreed that for producing quality brood, they should be maintained in
a good environment with proper diet. Here all the experimental brood fishes were
maintained in o raceway where water temperuture, dissalved oxygen and pH were found
to be in the desirable ranpe as reported by Bovd (1979) and Rahman er ol (1982)
Therefore, there was no evidence of adverse effect of water quality on the existence and
growth of female broods. However, it was observed that fish in the wenment 1 which
was provided feed with no vitamin E had best growth rate. whereas fish in T4 fed
highest level of vitamin E had poorest growth performance. This result was coincided
with Dube and Trung (1993) whe reported the best growth in terms of length and
weight increment of gold fish with a vitamin E content of 50 mg/100 g of diet and the
least growth with 200 mg vitamin/100g of diet. The somstic and gonadal growths of M.
fossilis were antagonistic in nature, that is, with the increated rate of ponadal
development the rate of somatic growth slows down. Similar phenomena were also
reported in other fish species (Purdm 1976, Unter er 2l 1983, Malison |953)
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In the events of fertilization rate, hatching mte and survivability of lamvee of &
Fossiiis, i positive impact of vitamin E was observed and the highest level of vitamin E
conitmining feed (T4) vielded best results. Toakewchi ezl (19811 conducted an
experiment with brood fish of Avu, FPlecoplossos afrirefis and  observed  better
hatchability and survivability of larvas with 3.4 me vitamin E/ 100 g of diet. Sanchas-
Sutjaritvongsanon (1987) reported that 8 mixture of 353% of fishmeal, 30% sovbedn, 205
corn meal, 15% rice bran and 10 me'kg BHT plus 100 mg'kg vitemin E wis suitable for
stimulating gonad development snd spawning of gold fish, Although lacvae in all the
rreatments were fed with Tubificid worms highest survival was found in T4, Tt could be
resulted from the influence of vitamin E as the mother of larvae fed with high-level
vitamin E diet and vitamin E could be incorporated into the eggs during oopenesis.
King (1985) reparted that the presence of vitamin E in the diet of rainbow trous had 2
significant effect on the final levels of alpha-tocopherol in eges than fish deprived of
vitamin E. During egg development, alpha-tocopherol was slowly, bur efficiently
transierred from the yolk to the developing embryve. Moralides daring egg developmemnt
were imviersely related fo the alphi-tocophers content of the egps.

Stocking density is recogmized as an impottanc facor which directly affects the
growth, survival and production of fish (Backiel and Le Cren 1978).  Generally highest
stocking density resulis in the reduction of growrh and survival (Sarder er 20 1931 and
increase food conversion matio, ogerher with severe comperition of food and space,
Druring the larvas rearing, § larvae’ was stocked and good survival was found in all the
treatments, This is an agreement with the work of Mollah (2001} where optimum
stocking density of & fowsifis larvae was berween 10 and 20 perl. Tubificid worms were
used for larvae rearing which was recommended by Hague and Barua (1989} as best five
fepd for first feeding of & fssilis larvae. Tubificid worms were zlso reported suitable
live feed for nursing the A fhssiffs larvae (Ghevas 1998) and for other indigenous and
exotic catfish of similar namee (Yasmin and Mollah 1957, Mollah ef af 1998

In the current réesearch work, mainly six parameters were assigned to study the
gonudal development and breeding performance such as  gonadosomatic  index,
fecundiny, ovulation percenc, femilization rate, hatching rate and survivability of larvae
The gonado-somaric index and fecundity were highest in the fish provided with 100 mg
vitamin Edkeg feed, whereas for the rest of above mentioned purameters a dose of 200
mgkr feed proved o be hest. Though vitamin E has a positive impact on breeding
performance of AL fbesilis and other fish species, the present research is probably the
first ever work of its nature in Bangladesh. Therefore, the preliminary succes obiained
through this work can serve as an important base for future research on this wpic,
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Absiract

T hormone prepacetians iz Homen Chorionic Gonadooopin (HOG) and patusiacy
gland (PG suspension were compared for their comparaive efficacy on the brooding
pecformance of a giv becathing catfish Clarras barraches. Inwas found thar HOG indiced
fish gave berer ovulation response than P Bath ferelizanion and haching of eggs were
significantly {p=0.01) higher in HCG wreated fish then PG On all consideration, HCG

was found more suitable For induced breeding of © Sarachus over PG,

Foev words: FICG, PG, Clardas basachus, Breeding

Introduction

Among the indigenous car fishes Clanias barraches is an important fish species in
Bangladesh. The fish is highly esteemed for its high market value and delicate taste. The
population of this carfish is currently declining due to various man made and natural
reasons. Availability of fry and fingerifings is the basic requirement of fish culture, but it
is very difficalt w collect the fry and fingerlings of this fish from natueal sources.
Therefore, artificial breeding with hormone manipulation is the only way 10 mass
produce the fry of this species for culoure.

Hormenes are widely used for artificial breeding of fish, however, hormones are
scarce in Bangladesh. Therefore, appropriate methods should be developed 1o make
optimum use of hormones, To control life cycle of fish species some steps have 1o be
followed, these include maintenance of brood steck for the production of eggs and sperm,
rearing of larvae and raising of fish to markerable size (Richter er & 1985). However,
brood stock kepr in caprivity seldom reproduce spontaneously thus artificislly induced
breeding with the help of hormones is common practice in aqueculmure, Different
hormone preparations are used for this purpose includiag fish pituitary gland (PG} and
Human Chorionic Gonadotropin (HOG). Ahmed er &L (1981 and 1985), Khan o af
(1975}, Rahmatulla er af (1983), Thakur er &f (1985} provided basic information en
induced breeding of ¢ baraches with a view to mass production of seeds. During the
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past decades, successful breeding of fish had been amained with HCG either alone or
with PG, The synchronization of egg production by brood stock fish can be achieved by
hormone maniputation, this greatly fcilitares planned brecding and culture programaes
in fish farms. In the present study twe hormone preparations HOG and PG owere
compared for their comparative efficacy on the breeding performance of O hetreckus,

Materials and methods

The study was carried out in a commercial fish breeding farm, Madina Fisheries and
Harchery Complex Incated at Dohar, Dhaka, Bangladesh, Thiny matured female calish
(darfas harrachns were collected from hatchervs own brood ponds. Twenty fish were
selected for the experiment The surplus 10 fish was kept as a backup in case of
mortalities and escapes. Furthermaore, 10 males were used from the fish furm's own brood
stock 1o provide milr for fertilization, Afier proper acclimatization, the fishes were
divided into two proups having 10 females in each groups and designated as T1 and T2,
The two hormone preparations were collected from local market, The dry PG (piouitary
gland of carp) in vial is available in marker and generally used for carp breeding in
Bangladesh. The HCG was produced by commercial pharmacentical company
(Sumach: Infar, India) and HOG soiution was prepared according to the prescriptions of
brochure supplied by the mmanufacturing company (Table 1) Dry HCG powder (30
fuJmg) was dissolved tn disrilled water, After homaogenizing, the solutiom was
centrifuged for 5 minutes at 4,000 rpm. The clear upper fluid was decanted in a sterile 30
ml flask and used immediately. HCOG was diluted in such a way that 1 ml solution
corresponds to 1004 i.u. The PG solation was prepared by homogenizing the dey PG in a
lissne homogenizer and centrifuged in a centrifuge machine at 4,000 rpm. The upper
clear Muid is used for injection purpose. Ten fully matured male brood fish were used for
sperm collection. The fish were dissected and the sperm collected from the testes by
squeezing out the milt. On mid June 2000, all experimental female fish were arranged
inta two groups of 10 fermales with @ mesn hody weight of 119 = 5 gand 118 = 5 g,
respectively. Each experimentsl femule was injected with one of the two hormone
preparations, The suspension was injected into dorsal musculsture just below the dorsal
fin. One group {T1) was injected with 400 f.u. HOG'100 g body weight and the other
group (T2 was injected with 15 mg PG/ 100 g bady weight.

Table 1. Source and method of hormope (FCG 2pd PG admindsiration

Name of hormone HOG PG
Producer Infar Pharmag:utical Company Led, ABDnymous
Dosages 30 A, [ 1400 g hody weight. 15 mg /100 g body weight
Mo of inpection Two Twu
Inierval berween Injecsons 4§ heur after 15t injestion & hour aller 17 inpetion
Reure of sdministration Inizamusculaety Lnaramuscwlerly

P
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In each case woral dose of bormone was divided into two injections and given at &
bour interval. After injection, the females were individually housed in 200-1 trays. A
lateney peried of spproximately 18 hours {Table 1) was allowed after which the fish were
stripped for egg, The eggs from each individual female was collected in plastic bowl and
fertilized with mile Approximately 100 egps from cach female was incubared in 20-1
plastic bowl firved with inlet and outlet for constant water supply. In all 20 plastic bowls
was wied for egg incubation. Warer emperature was maintained ar 27+ 1% Afrer about
26 hours of incubation all egg samples were thoroughly checked, dead eggs were counted
per plastic bowl and removed, leaving the harched larvae behind, The percent ovulation
was cilculated by the formuls: Pércent ovulation = No. of fish ovulared x 100/ Tetal no.
of fish injected. The fertilization e was calculated by following formula: Percent
fertilization = Mo of fertilized eggs x 100/ Total no. of eggs (fertilized + unfertilized).
The hawching percentage was caleulated after hotching, The hatching pércentage was
calculated as [[Wumber's of eggs in sample - Dead eges) [ Number of eggs in sample x
100. Dara were analyveed by using the computer based 5PS8 program.

Foesules and discussion

The result presented in Table 2 shows thar both experimental groups of fish did not
differ sigmificantly in body weight at the stam of the experiment, thus it was possible to
compare the groups without restrictions. The ovulation response showed (Fig 1) a
sipnificant difference between the PG and HCG treated groups. A higher percentage of
fish [100%} was induced by HCG in comparison to PG (B0%). The eggs of the HCG
rreared group were brownish in color and the PG eeared groups were vellowish brown in
eolor and contained some white dead eggs. The fertilization rare of HCG treared group
wiis 80.07=2.58% and thar of PG treated group was 70.01x1.43% (Table 2). In respect of
hatching rate, HCG treaed group resulted in 70045 2360 % haching, while it was only
fi0.10 = 3.21% in PG weated group. It appears from the cesult thay HOG worked betrer in
all respect than PG for artificial breeding of cat fish,

Table 2. Comparison of two groups of Cliores Sareches injected with mwo hormane preparation

= Trear Beplicastons  Fisk wi. (@) Cinses Chvulation Fextilizarion Hulching
mEenis respomses () raie (%] raLe (%]

T B, 120 HCG 2 + T4.50 TL44

R, 1% [RTRIE S + Bl.2% [

R 125 + il il

B 122 ! 4212 T4 6

B, 115 + HLLD TG

B, 114 + D i3

. 8 125 + HLA0 &2

By 114 + Ha.13 .23

By 112 + BOLIS 7135

En 123 + .25 s

Mean 1110 L] L) BT .43

&3
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Treai- Heplicannes Figh wr. (gl s s Civistatsan Ferdlizinian H.ilil:llll.;ﬂ_
(18 —— respoases () rals i) rase 1!
T I, (L MG 15 i TLED #3.21

K, ot e LA + 9,25 15
By L + T1.50 54,26
B, FRil] + HE.35 ki
E, 1 = :
Fs 13 - U455 41.23
K, 1M 4 (ERH 64.27
By 120 L 1235 §7.2%
B 12% i 0, 11
E,. 125 . .

Viean 1194 15 El Tl 0.0

Fespomse (%)

Fig. 1. Comparative performance of HCG and PG on ovulation respanse,
fertilization and karching of eggs of Claris baerachos.

Statistical analysis showed a significant ditterence in respect of fertilizarion betweesn
HCG and PG wreated group (1 = 9.85, df = 18; p< 0.01) (Table 3). t test performed for
hatching shows a significant difference (t = 6.34, df = 16; p< 0.01) between HCG and
PG treated group, Thus in respect of evulation, fertilization pnd hatching, the response
of HCG treated fsh is much higher than PG treated fish.

Table 3. 1-rest For fertilization and katching of eggs of Clarss alrachius

Farameters df I Performances
Fertilization 16 w.BE Significant
Haiching 16 i34 Eignificant

Ahmed er 2l (1985) worked with HCG and PG cn reproductive performance of
walling catfish opined thar HCG is appropriate hormone for breeding of C. barrachus.

24
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The present observaton is in good agreement wich the resnlts of that srudy. Muscafa e
af [1986) studied on the efficacy of HCG and PG, and found HCG more effective with
higher percentages of ovolation, fertilization and haiching than PG, This paricalar
finding also closely aprees with the findings of the present smudy. Ricliner o af [1985)
tound similar response i induced breeding of O gerepinps. Devea; e &l (19725
described induced spawning using pituinary glands of marine catfish. They allowed rhe
fishes vo spawn maturally but ebhserved thar only few fishes spawned successfully. Mollab
gnd Tan [19383) found HOG as effective agent in breeding O mscrocepbalus, Khan and
Mukhopadhyay (1973 observed successful spawning using carp pituitary sxtract in glass
sguaria, bur they obhserved poor rare of hatching. Ahmed er of (1981) studied the
spawning of O farrachys in squariom conditions and they observed repeated mating at
small intervals with o few eags released ar each marings, They also noted that contraol
fishes, which received no injeetion did not respond 1o spawning,

The present experiment clearly showed thar undes the given conditions the mode of
setion of inducing hormone 1o stimulate reproductive response of O barrachus s in
favour of HOG, Therefore, from the resiclt: of the experiment. it may be concluded that
under the given condition HCG has ¢lear advantoge over PG for induced breeding of £
barrachus. The results showed that the wee of HOG 10 induced breeding of © bharrsohos
could give better vield if proper induced breeding technology in the frmer level can be

disseminated.

Acknowledgements

The aushars are graiebul v Me Abdul Alim Rumi, Managing Director, Mading Fisheries Lid,,
Idahar, IFhaka for providing necessary facilities doring the execution of the experiment. The
contribution of the labaratory persunnel is also sppreciated

References

Ahmed, AT.A, G Musiafs, ELR. lslam and A, Hoi, 1981, (bservations on the induced spawning
of Clardas bagwebod, Baaglidesh T Agri, 611 1-6,

Abhmed, K., G. Mustafa, 5 Al and M. Shaghan, 1955, Tnduced spavwning of magur Gsh, s
farrachus VL) by stripping method in o plastic bewl hatchery, Sraefeded £ Zool, 13000
15-24

Drevaraj, K.V, T.J. Varghese and G5 Had, 1972 Induced breeding of freshwarer catfish, 2 heriay
Barrechios [ Linn.) by using piogitacy glands from marine cacfish. Cere Sl , 410253 26E-870,

Mplinh, MLF.A and ESP. Tan, [983 HCG - induced spawning of the cfish [Claras
macrocepdalius, Guather), Ageecnfiong 35; 239247,

Khan, H.A. and 5.K. Mukhopadhyay, 1975, Production of stocking material of some air breathing
fishes by hypophysation, f Ffolaad Fish, Soc Indim, 7: 156-16 1.

Mustafa, G, K. Ahmed and M. Shaishan, 1986, Effect of H.OG. (Human Chrianic Gonadortropin,
and PG, (Piitary (Fland) on indisced spawsung of the catfish, Claerss basmohes (Linn. |

Diaka aiversine Srodies, 34 (22 15%- 165,

25



51, Mohmood & ol

Kahamamila, 5.8, M_A. Islam, M_M. Hossain, MM, All gnd AK MM, Islam, 1983, Experiment
on the induced breeding of Cismes beirachus (Linnm} by pimimry hormose injection.
Bangladesh . Agracwiiore 2-5,

Richrer, ©.].]. and B.C. Canel, 1585, A new way to sindardize Ash breeding. Fisb Farmag 12
14-15,

Thakur, N.E. and P. Diss, 1985 Synopss of biological data on mapor, Cleriss baorachns
(Linnagus, 17587 Bull. Na. 41. CIFRL Barrackpore, India. 82 pp.

Csanusiripl eeigived T Doeber 2D



Hanglagdesh f. Fieh, Ros, 713, D003 27.52

Species interaction between carp species in polyculture system

M.A B, Habib', B. Sarker, M.5. Hossain and M.E.L Sarder

Department of Aquacultwre, Bangladesh Agrcilousal Usisvemsiie, Mymensingh 202, Eangladash
Creparement of Fiskberies Biology and Genetic, Bangledesh Agricutaral University, Mymensingh 2202
*Corresponding autbine

Absrract

A three months experiment was coiducted w study the species interactions of o cam
species in polvculoure svearem wnder supplemental feeding. Four species of fishes such as
slver corp (Hypophthalmickebys malioeg, meigal (Cleehing clrlosus), catla [(Corle
e2ils) and commaon arp [ Cyvprires carpia) were culiured in four different combinatons
cach conraraiag two species. The combination of sitver carp and mrigal in weatment 1,
and sitver carp end common carp o esitmear 2 oresulied better groweh and production
than asher two mmeatments of different combinations of catla and common carp, and catla
sl mrpal.

Key words: Polvoulmire, Carp, Spocies interaciion

Introduction

Inland warer resources of Bangladesh 15 considered to be one of the richest in the
world Borh i aten and potential for Gshedes development (Rehman 198%). We are
formunate 1o have @ vast area of inland water resolnces such us rivers, beels, canals, ponds
ancd estwaries, from where we get over 72% of tofal fish production. But the fish
production in mnland waters decreasing rapidly due to over exploitation of fish resources,
adverse effect of flood control structures on the Gsh habimat, flling of fvers bottom by
gilt, imdiscriminate fishing, and use of over dosege of fertilizers, chemicals and
insecticides in agticulmcal lands, and discharpe of industrial pollutant in waterways et

In many areas of the country, between seven and nine species of carps of both exotic
and marive origin are being stocked in the hope of enhancing pond production, Fish
farmers are often disappointed at the harvesting tme when they find that their most
valuable fish like catls { Carfe cacla), rohu ( Labeo robits) and moigal (Cirmbins cirmbosas),
have not grown well and sometimes do not even attain marketable size. Chinese carps
hike silver carp grows fast, but often face a significantly lower market price than either
catla or rohu, In recent studies, Dewan er af, (1991, Wahah er af (1%91) and Wakab and
Ahmed (15992 have clearly indicated that dietary overlap between silver carp and native
species, catla and robhu was very high, and the growth and production of the Later ones
are significantly reduced 10 pelyvoinltere. So an evaluation of other exotic fish with native
species based polvculture should be made 1o understand their effects on the pond
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ecology and grewth of fish in polyculture. In Ismel. Hepher er af (1989) observed fish-
fish and Fsh-environment relstionships by stocking common carp and silver carp
together in polyculre, Such studies with common carp and native carp for the
development of & sustainable polyculture in Bangladesh are long overdue.

Keeping the sbove facts in mind, the present experiment was undertaken to study
the interaction and growth performances of Indian major carps wiz catla (Catla Caris)
znd mrigal { (Frrbing cirrhosus) with exotic carps vz, silver carps [ Fvpophchalerchrlips
srelitriy) and common carp | Cyprinus carpio),

Materiais and methods

Seedy grea

The experiment was carried out in eight experimental ponds, situated at rhe
northern side of the Faculty of Fisheries, Bangladesh Agricultural University (BALY,
Mymensingh.

Preparation of poads
Embankment of ponds were first repaired and all the aquatic weeds were eradicated

manually and mechanically, Then rotenone (20 gid0m®) was applied to kill all the types
of unwanted aquatic organisms including insects and predators. The ponds were sun
dried for 10 days, end then limed at the rate of 1O kg/40m’. Cowdung was also used ar
the mate of 8.0 kg/d0m®, The lime and cowdung were mixed thoroughly with pond
bottom soil. The ponds were setially numbered from 1 1o 8 for convenicnce ol spudy.

Ponod facilities

The size of the ponds used in this experiment was not equal (Table 1), It waried from
5% 1o 116 m’, The water depth was maintained 10 a maximum of 1.50 m using FVC and
overflow pipes on the bank fixed at 1.50 m ubove the pond botiom, so that excess water
could be drained outr

Tahble 1. Treatmenis, area of ponds and number of different fishes released

Tremments Pond number Area i Sincking mrio'pond
il:
T, 1 16 Eifver carp — 87, Mrigal - 87
i 1 Sillver carp = 76, Mrigal - 76
T 1 9g Bilver carp - 78, Commen crp -7
4 56 Silver earp — 42, Commen cagp - 82
T; 3 L Calld - 77, Cammion cgp = 77
[ 112 Cada - 34, Comman carp - B4
T, 7 i Silver carp - 17, Comnsan carp = 17
B 14 Gilver carp - 42, Comnson carp - 42

2%
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Collection and preparaion of feed

Cood guality rice bran, wheat bran and sovbean oil were used as feed ingredients in
this experiment, which were collected from the local market of Mymensingh town, The
ingredients were ground into fine particles and then sieved through s sieve of 0.1 mm
mesh, All the ingredients were woalyzed for their proximate composition and the results
are shown in Table 2, The required amount of wheat bran and nce bran were mixed
thoroughly with sovbean oil at the ratio of $:4:1. Then the dough were prepared adding
certzin amount of water. From these dough, several small balls were made before
throwing into the pond o feed the fish, The proximate composition of the experimental
diet is shown in Table 3.

Tahle 2, Prootismase corpositan of feed ingredients used in the experiment (% dry moaiber hasis)

Imgrediens Diry matier Crsde Crude apad Asn Crudhe ibie NFE'
JEnLER

Riceé bran RIS 12.4] EEL 1ik48 1h.34 51.84

W lear bren ED.I4 _ 1424 540 .24 15.26 5B.66

‘NTFE mlculared et H%MNFE= 100 - % {moizture + crude prolein + enede lipid + ash & eoade Tibne]

Table 3. Prdmese coompeszon and cost al ccpermenal diet wsed n differen meamsens

Components Diiet (%)
Dy manier &, 10
Moismre L0
Protein 13,80
Lipid 908
Ash 815
MFE' TS
Cost (ThEg) 5.0
Experiments! Desivn snd Procedure

Different species of fish of different feeding habirs were stocked to record their
interactions, which ultimately focused in respect 1o feed urilization and their growth.
Four species of carps wiz catla (€ canfd), mrigal (O cirrbosus), silver carp (A molicriy)
and common carp (O carpic) were used as experimental species in the polyculoure
system. Ponds were divided into four treatments #/2T,, T,, T, and T, each having two
replicates. Each treatment was provided with fishes of rwo species. Complete layout of
the experimental system is shown in Table 1. The mean inital weight of carla, mrigal,
silver carp and common carp were 1.90, 5.80, 2.20 and 3.81g, respectively. In all the
reatments two species were relessed at the ratio of 1:l, In crearment 1, silver carp and
mrigal in ponds 1 and 2, in treatment 2, silver carp and common carp in ponds 3 and 4,
in treatment 3, catla and commen ¢arp in ponds 3 and &, and in treatment 4, silver carp
and common carp in pends 7 and 8 were released at the rate of 15,000 fry'ha.

Fi']




M.AR Habil sral

The supplemental feed weighing 3% of rotal fish body weight was provided two
tirees a day, at 90Kk am and 5.00 pen in all the weatments. For every day feeding, the rotal
armount of feed was divided into two equal volume and each half was applied to the pond
a3 small dough in three plices.

Sampling

Formnight sampling was done randomly using a seine net to observe the fish growth,
health condition and also 1o adjuse the feeding rate. Growth of fish in each sampling was
megsured by welghing the fish using rop pan balance. At the end of the experiment,
fishes were barvested by seine ner followed by draining out of pond water.

Water guality paramerers
Some selecred important parameters such as temperature, dissolved oxygen and pH

of water in the ponds were recorded between 9.00 — 10.00 am in the morming during the
study. The tempemture and dissolved oxygen of the pond water were determined by DO
meter (Y51 58) and pH was recorded by pH mever (Jenway 30200

Besults and discussion

The supplemental feed provides around 20% protein {Table 2) and rest of the
protein requirement of fish is supplemented by the live food grown during culmure.
Fishes of two different species were relessed in this polveulture system assuming
efficient utilization of pond resources, distriburion of grazing pressure amonyg feeding
niches and levels, and feed wastes from one species can be fed by another (Milstein 1990,
Islam er &l 1993}

Water quality recorded just before stocking fish and during experiment were within
the acceptable ranges for fish culture thar agrees with the findings of [slam e al {1993).
Water temperature was favourable for the culture system during the experiment. Warer
transparency was decreased after release of fish fry in the ponds, which might be due ro
growth of phytoplankion, and little mrbidity due to fish movement. Dissolved oxvgen
and pH were decreased due 1o decompesition of organic matter after use of feed and
other organic matter in the ponds and respiration of fish {Wahab eral 1995).

The results of the present study in the cases of treatments 1 and 2 showed thar the
growth performance of silver carp was better when cultured wirh mrigal than cultured
with common ¢arp (Table 43, Though both mogal and commen carp are occupants of
benthic niche of the ponds, but their growth varied which might be due o species
variation, availability of food according to choice and feeding frequency. Similar resules
phserved in the eases of weatments 3 and 4 {Table 5). But the growth of catla in
treatment  was slightly higher than the same in treatment 4. However, the variations of
fish growth were due ro the interactions among species (Hepher or 2l 1989, Dewan er af
19910, In addition, it may be explained that the bottom feeders of benthic aiches might
have caten away excess derritus from the pond as food which ulumarely improved the
environment for herhiverous fishes like catls and silver carp (Islam er &l 1993). Again,

n
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mrigal and common ¢arp stirred up the mud which helped recirculation of nutriens
from bottom into the water column and enhanced the development of phytoplankion
and increased algal production - the major food for catla and silver carp (Milstein 1995a
and b, Islam er oL 19935 In crearments 3 and 4, total biomass of fishes were nor increased
satisfucrorly. The combinarion of catla and common carp, and catla and mrigal pave
abmost similar results, Ir might be due o scarcity of enough food and algae, which agrees
with the findings of Dewan ar al (1991).

Table 4, Weight of different fish species in Treatments | and 2 in various sampling dates

Trezimeni 1 Treaoment X

Poel Powd 1 Pond2 Foad 2 Pond 4
Fish species H.M. .M. H.M. CM H.M. cicl GETH .l
Inlnial ¥, Pt | 5,50 .20 A0 (I 580 1.5 580
+h2 il (.21} ={.40 =025 =014 £[125 )40
Sarnpling dare 1364 L3.60 1441 350 130 1803 nAl 15.14
|5 days =084 o =150 =114 =LA =1.35 1,32 +1.50
1} days #147 1474 44.05 1603 LA EER LY 3512 .70
=5 1 +2197 +4,13 =1.5% =147 =3.50 +=3.73 + 365
435 days LB 270l .37 M7 E0ET &LAT 51.56 1740
+2111 300 a0l =31 =483 =502 169 +1.93
il cays TEAT 3235 e | 4 1LEG 1ZE.30 L9135 LERT] 3900
+ .65 =008 a5 &7 =303 +7.5 =150 x 1537 +337
73 days (LR i3.210 153,57 14K 15200 RLED 12516 9kl
+0,63 +a% =T 13 =542 = 7.2 =4} s 1 =178
H) ity 15551 .15 183,18 Lk | 54 057 9532 172,29 12411
157 +586  &lbd =R.7] =78 2%l =kl =ll4

HM.= j}:&;ﬁ.&mﬂm&'ﬁrmi salinen, O M= Oivchiar circhesss, S0 = Cprlnos cami

Table 5. Weight of different fish species of trearments 3 and 4 in variows samphing dates

Tresimens 3

Trearment 4 N

Pond Paid % Pozd 6 Prsnid 7 Poad &
Fish species cL GGl GG C.Cl i M GGy CoM,
Initial Wi, 1580 A.50 1, a.50 1.9 SEA L.50 550
= .25 = 1,48 ERE:TH 040 =035 =040 +=0.25 LS
Sampling daie 1392 P 13.93 18,74 L2.50 L1 & 159
15 duys = | .l =133 =071 EE =433 =1.78 +1.14 2111
30 darys 3511 17dl 25,42 18,92 3321 Erelii} 64T 14.2E
=380 ={.462 =102 ES L =305 =2.01 +=1.7k =512
45 days 4387 AT il AL.37 3450 WEE Ay e )
& 50 =3.23 + 160 + 3.7 =408 =1.84 =501 =4 B3
#l dats 6350 TR 51.40 4933 421 41TV 7.0 BT
+ 4,37 =q.52 =Ly o B ) =& 05 =43 =535 =450
75 dava TR.2D 3T00 71.HI 53.13 T TOEL R &3 0l
+5.p% =401 Tidd + 566 + 200 =518 043 =246
0 dava k.58 SXIT 67,73 if.39 .64 40 a57 L4
+6,77 =10.11 +[071 4511 +35f +6.T7 +1.51 =768

H.M.= Wspophthalmichdbys moliteir, C-M.= (rchinr drroses, CO0= Ciny aark, GUI= Cpnleos crpie
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From the results, it is concluded that the combination of silver carp and mrigal, and
the combination of silver carp and common carp gave better growth and production than
other two combinations.
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Use of crude salt in rearing of freshwater giant prawn,
Macrobrachium rosenbergii (de Man) larvae
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*Corpespemdiog suther & prosent slidress: Brackishwares Staciva, BERL, Paikgachs, Ehalna %240, Bangladesh

Abstract

Three diflerent sypes of culture media: () 2009 brine (Bl (8) 75% brine and 23%
crude salt (B (5,0, and 50% brine and 50% crude saly (ByCh, ) were tesved 1o evaluste
the possible use of brackiskwater reconstingted from the crude salt for the production of
M rosendererd poct-larvae, The production race of 25260020 PUY with a correspanding
survival mie of B4 20H060% was dgnificantdy higher (P-<003) for the larvae reared on
B than thay of 22108057 PIY with & corresponding survival rate of 7368 [LB9% om
B CS,, Larvee culmwred on B, 05, did oot show any significant difference (P-<0.05) in
production as well as in survival of post-larvag shan that on B The resule shows thay,
for rearing of prawn larvee, use of brine can be repluced up vo 25% without any undue
reducrion in production of posi-larvae. However, the producion & well as survival race
of posr-larvae with 50%% replcement (B,,C5,) = alsa appreciable. It is assumed that the
mineral eonstituents of natiral seawarer might have semme migeering effects om prawn
larvaee in chosing their lasval cwcle

Fley wards: M. rosenbenets, Larvae, Crude szl

Introduction

The life cycle of giant freshwater prawn, Macrobrpciom roseabergii is being
completed both in fresh- and brackish-water, The prawn larvae require 12-14 ppt
beackishwater for the development of different larval stages 0 post-larvae. Larvae
developed in brackishwarer areas migrate o freshwater, shortly after metamorphosis 1o
the post-larval stage, where they grow and get marured.

Since the breakthrough in closing M. rosembenzii larval cycle in captivity, this is
being pracriced with the conventional techniques (Ling 196%), where brackishwater of
ghour 12 ppr is prepared diluting the semwawer. The requirement of seawater for
production of Mecrobrachium larvae tesmicts the esmablishment of prawn hatcheries
afong with the seashore and/or coastal belr, limiting sufficient and easy supply of post-
larvae for stocking upper inland freshwarer ponds. Though esmablishing prawn
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hatcheries in inland areas may solve such problem, there is difficulty and added cost in
trucking seawater from its source 1o the inland hatcheries,

Now a day, instead of seawater, trucking of concentrated brine solution from the
coastal salt beds and its use in reacing of M. rosenbergi? larvae either in large or in small
backyard hatcheries have been found economical and effective {Vambor and Vera Cruz
1986, Pramanik and Halder1996), However, collection as well as trunsportation of brine
solution from the salt pens to inland regions far away from of coastal areas is again a
problem, This borileneck may be minimized if the M. sosenbergir larval rearing medium
can be insmntly prepared using salt. Though Yambor and Ve Cruz (1986) made
conjectures about the use of brackishwater reconstituted from sea salt in production of
M. rosenbergii larvae, there has been no any thorough investigation on it so far. The
purpose of the present experiment was to find out the effects of brackishwater
reconstitued from crude salt and bis different combinatiens with dilured brine solution
in rearing of M. roserbergsf larvae In captive conditions,

Marerizls and methods

Three trestments having different compositions of brine and crude salt water {Table
|1 were tested in rearing of M. rosenhergsi larvae, Each rreatment had three replications
and pssipned into 2 completely randomized design.

Tshle 1, Compositions of brine and crude salt solution used in resring of M. roserbergdl larvae

" Treauments M otELians “ cOmposinion
. Brine sedutoa Crusde salg selaizen
1 B 141 -
Il Bulhn 75 L]
111 EEEF.,_: a0 k1]

Cencentrated brine (=100 ppt) was collected from a salt pan of Cox's Baar, the
south-eastern coastal distrigt of Bangladesh, while crude saly were collected form a salr
refinery factory located in Narvavangonj district and transported to the prawn hatchery ar
Freshwarer Station (F$) of Bangladesh Fisheries Research Institute (BFRID
Mymensingh. The crude salt was dilued with underground freshwater and left for
avernight 1o settle. The diluted clear supernatant crude salt solution was pumped 1010 a
fiberglass tank. The brine and crode salt water was then diluted separately to bring rhe
salinity level at 12 ppt and kept under vigorous aeration a perind of I4-h. Prior 10
subsequent use of prepared brackishwarer media, the aeration was stopped and allewed
the suspended marerials 1o be sertled down. The supernatant brine and crude salt warer
was then pumped inte nine rectangular fberglass tanks (100 cmx 75 cm x 65 cm) at the
required volume for the preparstion of 3000 larviculiere mediom of different test
compositions (Table 13 The larval rearing tanks were placed vnder semi-transparent
roofing and provided with consiant derasian The salinity of larviculiure water was
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mainrained a1 12 ppt throughout the experimental peried. A fresh stock of both brine
and crude salt-water medium of 12 ppt salinity was maintained for exchange of
larvicolture water during the course of experiment.

Fermale prawn hearing gray coloured egg were collected from brood ponds of F5
pand complex and kepr in the fiberglass tank containing brackishwarer of 6 ppt salinity,
To obtain a larval barch with synchronized development, larvae from a single overnight
spawning were stocked randomly inte each larviculore tank at the denzity of 30 rvae'’
of culture medinm.

Larvae in all the treatments were fed, up 1o the 4% day of rearing, with newly
hatched Asremis, mainmining an approximate constant concentration of 3 nauplil per
ml of cultire medivm. Afterwards larvas were fed with ege custard four times a day an
0830, 11,30, 14.30 and 17.00 h followed by Arremis naupli ar 18.00 h. Prior to every
Artermiy feeding, aeration was stopped and uneaten food particles were siphoned out.
Epg custard was prepared according to the method given by Ang snd Cheah (1988,
Approximately 10 g powdered milk, 5 ml water and a whale chicken egg were blended.
Ten drops of red food colouring (Bush Boaken Allen London EI7 5 QF) were mixed and
sieamed for about 10-15 minutes. The prepared egg custard was stored in a refrigerator
for not mare than three days. Prior to daily feeding, the egg custard was passed through
sieves {0.225- 0.600 gm Endecons BS410) 1o abtain an appropriate paricle size for the
grawing larvae. The particle size of ege custard used for feeding larvae ar different stages
i Ei\.‘l:.-n in Tahle 2.

Tahle 2. Parricle size of egg austard fos feeding M, rosenbengiy lansse

Stage of larvae | Saze of food particle (mm)
m-Iv 023
V. VI 043

IX = post-larvae 0.6

Abour 25-50% of the total water volume of each larval resring tank was siphoned out
once in every 72 hrs and gradually replaced with fresh medium e maintain the volume
af 300¢, Any fluctuarion in salinity level and temperature of both fresh and larval rearing
media was minimized a1 the time of each exchange. Ammonia-nitrogen (NH,-N), pH,
temperature and salinity of larviculiure warer were monitored petiedically using
LaMore Ammoniz Test Kir, pocket pH Meter (pH Scan 1™, maximum-minimum
centigrade thermometer and ATAGO S/Mill Refractomerer (8810, respectively.

The effectiveness of different test larviculture media was assessed on the basis of
progressive development in larval siages and producticn of post-larvae at the
termination of the experiment, Ten larvae from each tank were randomly sampled daily
for the first week, st every alternate day for the second week and every third day for the
rest of the experimental pericd. The larval stages were ldentified under a binocular
microscope following the descriprions given by Unoe and Kwon {1969), Progressive

i3
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development of larvae was determined by calculating the mean larval stage (MLS) at
each sammpling day using the following formula given by Lovert and Felder (1988):
MLS =7 (3xPy)
where, 5 is the larval stage number, and
P, is the propordon of larvae at stage 5.

The experiment was terminated when more than 95% of the larvae in all tanks
metamorphosed 1o post-larvae. At the termination, total number of post-larvae was
counted directly 1o determine the production rate. Post-larvae (n = 25) were randomly
taken from each replicate tank to measure individual total length (from the tip of the
rostrum to the end of the telsen) and wet body weight

Diata were analyzed by one-way ANOVA using SAS linear model procedures (SAs,
1985). Differences among means were analyzed for significance using Duncan’s Multiple
Range Test (DMRET) at the 5% probability level. Percentage data were normalized by
arcsine rransformaricns {Zar 1984) prior 1o statistical analvsis.

Fesults

Production of M. roseobergsl pest-larvae (P1) under varicus brine repluceent
treatments is presented in Table 3, The production rate of 25.26:0.20 PLY with
enrresponding survival of 84.20+0,66% cbrained for larvee culiured on the 10{% hrine
solution (B ) was the highes:, but not significantly different (I'<0.05) to that of
24.49+0.71 P17 wirth a corresponding survival rate of 81.68 =2,36% for larvac culered on
75% brine plus 25% crude salt soludon (B,,CS..). In contrast, the trearment 50% brine
plus 50% crode salt solution (B, CS;) resulted in significantly lower (P=0.03)
production of 22.10+0,57 PLY. The results indicate thar 13% of brine warer could be
replaced with crude salt solution without any undue reduction than in production rate of
post-larvae with brine alone.

Table 3. Producton of M. rosenbensd post-larvas reared on different combinations
of brime and crode salt saluion for a period of 33 days

Treat- Producison of posi-lirvie {meant 500

s Larvae stocked Total Powt-Iarvielt % Growih of poss-larvae
Toeal Perlieer  post-larvie Survivel  Length (mm Weightim

B RO .+ TETRLAG 0D 25, 26cHIL 2P ELIOHGS IS0l E a4

BnCE, 00 n TIEL 2L TR 24.47H171° BlaEt236"  932:04F B E0HR 3

B A0 30 b 0 0 T, 23 IREOHILATY  TRAS-1RYY  HAd40a B.MHD.47
F=4 19 F=J508 =J6.fs Failly F=727

TV alues mst sharing comenon SUpETseripn lEiner are :iﬁmﬂy differen [P=005),

The development of the larvae, expressed as the mean larval stage {MLS) is
presented in Table 4. The MLSs were similar (P=0.05) with By, BnCSy, ByyCS, up to
the day 6 of the rearing period, showing mean larval stages of 3.37=0.03, 3.23£0.15 and
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3.30£0.17, respectively. From the day 7 to day 19, the MLS values were significantly
lower with the trestnent B, CS, ., but afterwards those were similar (P<0.05) ranging
from 10,17 to 11,77, 10,07 1o 11.70, 993 to 11,63 for the trearments By, B.CS., and
B.08., respectively. The overall MLS data indicate that rhe development of larvae
reared in 100% of brine (B, and in 75% of brine and 25% of crude salt (BLCS.) was
apparently faster throughout the experimental period than that of larvae reared in 30:50
parts of brine and crude sale (B, C5,.). On the 7" day of hatching, the trearment B 5
resulted in the highest of 60% larvae of stage [11 and the lowest of 5% of stage V (Fig. 1).
Similarly, on the 16 day, the weatment By CS,, also resulted in the highest percent
composition of larvae ot stages VI and VII, biit the lowest of that at stage VIII. However,
an that 25 day of hatching, the percent composition of stages in larvae reared in 30:30
brine and crude sale solution was quite comparable with that of larvae reared in other
pwo test media (Fig. 1

DAY 7 DAY 16 DAY 25
., [ EEIHE o
% [— OB73C523 n
) N pesocsse | [y
D L S T | I
E 1|
Eh'.
g.a:’.l
Emi
(S}
SN g dni
I S Wi v VW X oowm ox
Larval S1azes

Fig. 1. Percent compasition of M, rosenfemi lacval siages on day 7, 16 and 23
post-hatch under different combinasions of brine and salt solutions,

Dhiscussion

A preliminary experiment was conducted 1o ¢valuste the possibilities of using (i)
100 crude salt (G50, (ii) 75% crude salt and 25% brine (T8, B, and {iii} 50% crude
salt and 50% brine {C5.,B.) in rearing of M. rosenbergid larvae. The larval rearing
technigue was similar, as followed in the present experiment. The percentage survival
rates of larvae to post-larvae under different teatments used in the preliminary study are
given in Table 5. No larvae in 100% crude salt metamorphosed 1o post-larvae, They
siarted 1o die from the day 5, the mortality rate increased gradually and all were died ot
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day 12. The larvae were found to stop taking food, become whitish, and 10 aggregate at
the bottom of the tank from the early dayvs of rearing period. With the culture medium of
75% crude salc and 25% brine, only 7.05% of stocked larvae metamorphosed o post-
larvae. However, 30% crude salt and 50% brine resulted in a quite significant rate of
survival (37.83%) of larvae to post-lasvae. The result of the preliminary study indicared
thar peither the 100% crude salt warer nor irs 25% of replacer; snt with brine could be
used in harchery production of M. rosenbengd post-larvae. A similar opinion was made
by Yambor and Vers Cruz (1988}, though they réported the survival pre of M
rosepberglf post-larvae ranging from 288% 1o 1 1.48% with an average of 6.71%, while
they used o combination of sea salt, defonized freshwarer and Cfiferells culouee
(greenwaoter), Probably this percentage of survival mté was obtgined due o an
advantageois use of greenwater in lorviculture (Cheah and Ang 1979, Based on the
results of the preliminary study, the present expeniment was designed; keeping in mind
that 30% of brine could be replaced with crude salt solution in M. rovenbergsd horchery
operation.

Table 5 Percentage survival of M. pavenbagnyirom lareae to post-larvae in
ihe preliminary wial umder different combinatians of crude salt and brine solution

Treamments Survival {40 Treatoent min
Replicarion-] Replication-2 Feplicanon-1 (%)

L= = . " 3

C5.,B, 437 1165 h.ld 708

C5y,Byy 43 58 71.13 S5 H3 57.48%

The temperature, pH and NH.-N vasied from 26 to 33°C, 7.8 10 8.6 and 0.06 to (L12
mg/d, respectively snd were similar in all larval redriog tank chioughowr the
experimental pericd. Water guality parameter levels were within the optimum range for
rearing of M. rosenbergii larvae in captivity {New and Singholks 19385, Ang and Chesh
1986), The production date of M resesbergd lapvoe obpained under differenc
combinations of brine and crisde salt (Table 3) revenal that 23% of brine solution could be
replaced with crude salt solution without any undue reduction in per univ vield of M
rosenbergdd post-larvae, Though the average preduction of 22. 100,57 Pl with 5P
replacement of brine (T-III) was significandy lower, but higher than that of 11.%3 P1Y
(Islam and Ehan 1990% 10.22 PUY (Adisukresno er af 1982), 9.5 — 189 P17 ( Lee, 19820
756 PLY (Yambot and Vers Crez 1986, while the authors used seawater either in static
ot in closed recirculntory sysrem, Pramanik and Halder (1996), who used 1% of brine
solution in a closed recirculatory backyaed hatchery system, repored @ prodiction rute
of 25 PIY a1 a stocking density of 40 larvee’Y, This preducrion rate is comparable with
22.19=0.57 - 25.26 24,20 P1/* obrained in the present experiment with either 100% brine
oi with different combinations of brine and crwde sali solution (Table 35 Tt indicates
that the cither brine alone or up v 5% replacement of brine with crude sale solution can
b used as suitable as of using scawarer in rearing of M. rosenbergfi larvae
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The results of our preliminary study and that of Yambot and Vers Cruz {1986)
indicate that the sea zalt alone cannot be used in rearing of M. rosesbengd lnnvae up 1o
post-larvae. Similar to that observed in the preliminary study, Yambor and Vera Cruz
(1986} recorded g substantisl mortality of lurvae within five duys after stocking. Though
the authors suspected improper acclimatization of lacvae prior 1o stocking as one canse
af larval mortalities with 250 salr alone, bur this might nor be co. It is presumed thae as
M. rovenbengi s apparently evolving “out of the sea” (Johnson 19601, as it requires a
salinity of 10-14%. io closing the lorval ¢vele (Ling 1992) - Therefore, it is plausible that
the complex nutrient and mineral consdments of the narural seawarer regulate the
physiological growth and survival of larvae. The ions that make up the salt content of
natural seavrater are shown in Table &

Tahbe & Constiruents of seawsrer (after Ingmanson and Wallace 1985}

Subsirate Svmbiol So EEEWRLED % total weight of salt
Chiloride cr 1R 930 5504
Soativm Ma! 10,554 3060
Sulplare a0t 1445 748
Magnesium Mg 1272 3A4
Calcium Ca™ {400 116
Poaassium K’ 1480 L.1o
Bicarbonate H{O, 0.140 4l
Bromide Br, 1.065 1%
Boric acid H B, 1L.036 .47
Sernium Brd 0.013% 04
Fluride B LI M.
caeal 4,48 o Gl S

The salt in seawarer is not the same as in regular table salt, When rable salt (Ma(ll)
dissolved in water, it breaks up into Na® and Cl ions with an equal amounts of positive
and negative ions (Ingmanson and Wallace 1983, Therefore, most of the ions excepr G
and Ma® are lost in the process of preparation salt from seawater, This non-presence of 2
number trace minerzls in brackishwater reconstituted by salt might be a cause of not
supporting the normal survival and growth of M. rovemberg’ larvae, The production
data of prawn posi-larvae in the present experiment of supplementing salt made culnure
media with 50% of brine {naturally concentrated seawater) further prove thap the lonic
constitwents of patural seawarer might have significant wiggering effects on growth and
survival of M. rosenfengri larvae.

It iz interesting to nore thar in the early rearing peniod, with & mean larval stage of
323 = 337 ar dav &, the growth of larvee were oot significantly affected by 3%
supplement of salt media with brine (Table 4), However, from day 7 1o 19, the larvae
reared on C8.B., showed significantly lower development in rerms of MLSs (Table 4),
Fig. | shows thar on dav 7 and 16, the highest number of larvae were at stage 111 and VI,
respectively. The progressive larval development (Table 3) and occurrence of larvae at
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different stages (Fig. 1) rowsrds the end of the rearing period for the vearmeny C5,.By,
are more of less similar vo that for mearments By and BRCS5.. These results amply
demonstrare thar the minerals of narural seswater not only might have some effect on
growth of larvae bur are also required particularly at the mid-stages of larval
development.

The averall results of the study supports the findings of Yamboot and Yera Cruz
(19%6) and Pramanik and Halder (1996) that brine can effectively be used in rearing of
M. rosenberzii larvae, There is also the possibility of using brackishwater reconstituted
feam crude salt for more sconomically rearing of prawn larvae. However, the crude salt
media need to be replaced ot supplemented by at least 50% with brine for any undue
reduction in production of freshwater prawn post-larvae. The stocking density of prawn
larvae in the present culmure condition is alse a factor 1o be taken into consideration.
With an increasing stocking density of 40 - 60 larvae’/, Pramanik and Halder {1996}
reported @ decreased survival rate of 3% m 47%. A 3 stocking density of 30/ in the
present experiment resulted in the survival race of 7d% to Ed%, this stocking rate can be
used for better production of post-larvae.
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Absrracy

To idencify the fomd labis of theee species of Masucembelidae namely Masiacemfelus
armeies, Masrrcembeles pancafis and Meacrogaerhos acodeanes, the pun content analysis
was performed by three methods be. ocourrence method, poines method and index of
fulkness meshod. All three species were fpand e consume prawn, moedluscs, insects, earth
wari, debres and plant matesials, M. semies and M. pascalus were found to beed mainly
an snimal food lrems and B460% of different pypes of animal faod wese taken by M
armaaras and 62.72% by M. papcales M. pcolesnns was found 1w consume $4.80% of
different types of snimsal food ftems, 53.51% of debris and plane macerials which
indicated thar this fish feeds almost cqually on animal and plant food. Analysis of the
fondd habiis showed thae beth M. armgios and 4 pancaies are camivore in nature with
higher feeding preference far antmal fomd namely prown, crbs, Gshes, modieses etz O
the ather hamd, M. scufearus is an pmpivore in paruee feeding almost squally on spimal

and plant foad.

Eey words: Food, Food habic, Mastacembelidae

Inrraduction

Food and feeding habit of fishes has a grest significance in aquacaltore practice. 1
helps o select sach species of fishes for culture which will uclize ali the svailsble
porential food of the warter bodies without any competition with each other buot will live
in association wicth other fishes. This will allow the best utilization of the food sources of
water body and will give an aptimum yield. Food and feeding habis of fish vary with the
time of dav and season of the vear. Food consumption of fishes is influenced directly or
indirectly with changes of temperamre, pH, light and dissolved oxygen of water {FKeast
196871, However, analvsis of stomach contents is a method for determining the food and
feeding habits of fishes by which we can easily find what the fish take as food.

The freshwater eelz such x5 Mosrrcembelss pancaies and M. scwlearos are also called
small indigenous fish species but M. srmarps is relatvely larger than those species
These fshes are the inhabitasss of rvers, canals, beels, ponds and inundated fields
(Rahman 1989}, Thess are now considered 35 endangered species. Considering the
consumers preference, nutritional value and marker preference and to preserve the
biodiversity, Mastscembelus spp, should be protected from being extinct. However, for
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developing colre technologies, biological swudies of these species are indispensable,
Very lirtle artempt has been made in the country to promote their breeding and culnure,
Therefore, a research work was carried out o identify the food habits of M. armaros, M.
pancalus and M. scolestns o generate base-line information for facilisating the future
aquaculmre practice of these species.

Marterials and methods

Collecrion and preservation of sk sample

The fishes were collected from the Brubhmapurra tiver on seversl occasions.
Immediately afier collection, the whole slimentary canal of each fish was dissected and
preserved in 10% formalin to prevenr further digestion ef food.

Labvratory stwdies and stormack analysis

In the laboratory, the stomach content (lying between the esophagus and inrestine)
wras taken out from the preserved vial into 2 peridish with the help of fine forceps. The
method practiced was similar 1o the merhods followed by MaComish (1967}, McKechaie
and Fenner (1971) and Dewan (1973, For the gualitative and quantitative analyses of
different food items earen hy fish, several methods have been used. The commonly wsed
methods ar: i) numerical methed, ii) weight method, iii) volumerric method (index of
Fullness method), iv) points method and v) percentage of frequency of cccurrence
methed. In the present study percentage of frequency of occurrence method. points
merhod and index of fullness method were used.

Counting procedure
To sudy the gut content each stomach was analysed separately. The stomach of

individual fish was cut open and removed on 1o 3 perridish with the help of verv fine
forceps. The percentage of eccurrence of o particular food item was calculated on the

basis of the following formula:
Mumber of gut where the food oocwered

Percentige of oocurrence of a foed type = e — |
Toml number af gur analysed

To apply the points methed all the food irems eaten by the species were identified.
Then the volume of the stomach contents of each fish was estimated by observation and
recorded on an absolute scale and points were alloted to each stomach aceording to the
volume of its CONIENTs.

The stemach with largest volume was alloved 100 points, and each of the stpmachs
as examined was then rated in one of the following point categories; 0, 3, &, 12, 15, 50
and 100 points, sccording 1o volume of the feod present. The caregories were based on
inspection and estimation of stomachs of all categories made from extea stomach and was
used in relating absclute volumes to assigned point values. Then the occurrencs of each
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and every food item in the individual stomach was recorded and poine allorred for every
food item.

In case of Index of fullness method, the index of fullness of the swomach was
recorded irrespective of the size of the stomach of the fish using “0° for empiy: “1" for one
fourth full; *2° for half full, *3' for theee fourth full and *4° for full stomach,

Resulys

The gur contents of 45 fishes of each species of Mastacembalidae was performed by
three methods namely frequency of occnrrence method, point: method and index of
filllness method. It is well known that no single method 1% adequate for analysis of
stomach contents of food. The motal lengrh ranges of the Gshes studied were 30 to 56 cm
for M. grmatus, 10 to 16 com for M. pascafus and 17 1o 26 cm for M. sculesius

Types and smount of food taken by the three species
The major food items found in the stomach content analysis of 45 fishes from each

species showed thar the fish fed on a variety of food items. The food tvpes recorded are
prawnsshrimps, plants, small fishes, smoll crabs, molluscs, insects, earth worms, fish
ezes, debris, soil and “srhers” which inclode unidentified items.

Food habit in M. armatus determined by fequency of occurrence and poines methods

The gur analysis in M. arrmaris (Table 1) shows that prawn is the most freguently
ingesred food item (obtained in 77.78% fish) followed by debris (40%), small fish and
plant Ceach 22.27%) and then molluses (20%) which indicated that the fish f=d mainly on
animal food, Some other types of food were also identified but in much less frequency,
&g earth worm {8,893, small crab (5.674%), insect {2.22%), fish epg {2.27%) e,

Analysiz by points method which reflects the percent contribution of 3 particular
type of food in total volume of put content shows {Table 1) that alse prawn is the most
imporeant food wype (36.58%) in M armarps Then comes sequentially the small crab
(22.41%), small fish {1580}, debris (6.31%), plant marerial (5.48%) and earth worm
[4.77%%), Table | also shows the feeding partern in different size group in M. armarps It
shows that prawn as a food item was very important in all three size groups both
according o frequency of cccurrence as well as percenr contribution in gur conrent.
Crecuerences of small fishes and molluses were highest in Group IIT which composed aof
largest size fish. This probably indicares that with increase in size the fish reaches in
more advantagesus position to predate o or engulf these large live food.

Food bebri ie M. _P'.!EI'E!'JIIHE defermined brfmf_y af areurrence Jﬂdpﬂfﬂﬁ merhod

Stomach content analysis by percentage of occurrence method in case of M. pancalos
shows {Table 27 that debris i3 the most frequently encounrered (obtained in 57.78% fish)
food item followed by prown (35.55%), plant macerial (40%), fish egg (22.12%), ecarth
worm {13.33%) and small insects (11.11%] for this species.
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According 10 poeints method the greatest amount is conteibuted by prawn (38.11%),
followed by debris (15.22%), plant material (16.55%) and earrh worm {12.09%) which is
shown in Table 2. All the size groups of M. pancelus show almost similar tvpe of
preference for fish egg as food (Table 2). Apart from other food types Group I also shows
preference for fish egg as food. Thus ‘fish egg’ was found in 26.67% of fish in Group I
and it contributed abour 11.72% of total gut content. On the contrary in only 13.33%
fishies belonging to Group I11 ook fish eggs and this food contributed only 5.94% of the
Eut content,

Food kabit fn M. sculearus calculated by freguency of occurrence and points arethods
In M. acitfearns debris was found in the highest aumber of fish (32.22%) as well. The

second highest frequency of occurrence was of earth worm [37.78%) followed by plant
material (26.67%) and prawn (17.78%) (Table 3.

According 1o points method the debris was found to be the greatest contributor 10
gut content as well. Eanth worm was second (37.35%), followed by plant materials
(12.72%) and prawn (7.51%) (Table 3). Unlike two other species “debris’ was the mpst
predominant type of foed in all three size groups of M. acafestirs [Table 3). The second
most important food type was carth worm in all three size groups.

Relarionship berween fish size and feeding pattern based on average Index of frflness
and sverage pornrs for fixh

The patterns of feeding in different size groups of fishes in three species of
Mastacembelidae are shown in Table 4. Te determine the size and parern of feeding, the
total numhber of fishes- 45 of each species was divided into 3 groups; Group 1, Group I
and Growp T11

Average index of fullmess
The value of averige index of fullness showed lirtle variations in different size

groups. However, a rather higher value of average index of fullness wete recorded in size
Group I of all the three species with values of 2.3 in M, grmatos; 1.6 in M. pancalis and
18 in M. scufearis. The lowest value of average index of fullness was fecorded in size
tiroup IT1 for all of the three species Le. 2 in M. armarus 2.4 in M. pascalys and 1.7 in
M. geufesrus The values of size Group II was more or less similar ameng all three
SpECiss,

Averspe potats per fish

The values of average points per fish showed intercsting variations with the increase
in 4ize of the fsh. The highest values of average points per fish 38 in M. armaros 41 in
M. pancalpsand 30 in M. aculearus were recorded in size Group 1L The lowest values of
the same were recorded in size Group 1. Therefore, the valties of average points per fish
were found to increase with the increase in size of the fish,
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Tuhle 4, Relationship of size and pattern of feeding of three species of the Gamily Mastacembelidoe
based o average index of fullnes and aversge point per fich

M. armarus Al i i M. acefentvy
Groap 1 fGroup I G Growp § Gap X Geoup Il Group | Greap 1 Greup 11

ne CANIRY 43743 ASE) gEhilly 0123 (-beR (17psy O (In2H (23-28)
£ vE cm cm L =m cm [ ] L]

Mumber ol i _
fied exainined > 15 L3 1} n L5 i3 15 L
HNumberal . ) .
2okl poini 18 EEH 5hd 265 L .24 Fe2 213 448
AVERLEE pHns i = . ) .
per fish 12 3 * 18 4 42 13 23 #
Average index = :
o fuliness 2.3 23 a0 24 24 14 i i 15
]

i 33,2 19.1 473 T 125 1432 Tk 20,6 245

lengih bn em

Driscussion

Frawn was the most preferred live food items of M, ssmares and M. pancales. On
the other hand, for M. aculearns earth worm wes the most preferred animal food type,
All three spectes had a considerable amount of debris and plant matenal in their guts. M
armatis consumed 83.99% of different type of animal food items and 14.01% of debris,
plant material and others which indicated thar the fish fed mainly on animal food (Table
1}. The most dominant food item of the fish was prawn (36.58%) followed by small crab
[22.41%), small fish {15.80%), carth worm (4.72%), mollusc {4.64%), insect {1.38%) and
fish egg (0.46%) among animal food items and debris (7.61%) followed by plant material
(5.4%%) and ochers {2.22%) among plant food,

M, panecalus consumed 62.85% of different type of animal food items and the rest
37.42% of plant material, debris and unknown which indicated that the fish fed mainly
on animal food. The most dominant foed item of the fish was prawn (38.22%) followed
by earth worm (12.09%), fish egg (8.06%) and simall insects {4,21%) among animal arigin
and debris {15.22%) and plant marerials {16.55%} among plant origin and unknown food
(2.65%].

M. sculearus ingested 44.86% of different type of animal food ftems and the rest
55.14% of debris, plant materials and others which indicated that the fish fed mainly on
plant food. The most dominant food (tem of the fish was debris (40.77%). The second
dominant food item was earth worm (37.35%) followed by plant materials 112.72%),
pravens (7.51%) and unknown materials (1.65%).

From the above findings it is evident thae both M, armars and . PaEncaliis are
carnivare in nature wirh higher feeding preference for animal food like prawn, crab, fish,
molluse ete. However, they consistently took some plant materials and debris along with
their animal food. On the other hand, M. scufestus was omnivere in pature feeding
almost equally on food of animal and plant erigin. Dewan (1973) studied the food habit
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nf M. penceins by percentige of occurrence method and volumerric method and
spported the above findings.,

The dewrmination of food habit was also reporied by Saha and Dewan {1979} for
Tilgpir sfores; Mustafa er af, (19800 for Naoais mands; Bisht and Das (1981) for
Puniiny ok, Cypanis caipies Tor fon Nemmechifus rapicofa and Channgd gachos
Bhurvan and Rabhman (1953) for Chenoe gachas; Nargis und Hossatn (1987 for Aoalaes
resrnimey; Reddy and Rao (1987 for Mewons veomruss Slvireddy and Rao (19859 for
Hereropreustes fomsilis Chouwdhurs and Thakuor (1990) for Clamss bacrachivs: Ahomed e
af. (1993} for Neooes osodus, Merus vraray and Proguy sieoms Bads er af (19945 for
(Channa poncrsroy Duttg (199490 for Chamms pescieius and Afldm (%95 for edfisi
cimpra They categorised these fishes either as carnivore or cmoivore,

O rhe orher Miend. the valoes of avesage points per fish increased with the increase
it size of Ash. The highest vilues of average poinis per fish were recorded in size groop
(1. The lower values of the same were recorded in size group I Thus from the resules of
gverage poins per fish, i1 can be ¢oncloded that the amount of food in the stomachs
lncresves with the increase in sive of fishes. This might be due to incressed size of the
stnmach as thie fsh inereased {0 size. These findings agres with the findings of Dewan ef
@ 19771 in Lakes rofisra. From the shove discussion ic can be concluded that both 8.
armatesend M. pegcais are carmivorous and A scodearns is omnoivorous,
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A T day long experiment was carried out to evalunte three commercial pangas feeds
available in Bangladesh ez Quality Feeds Lid, (QF) Aftab Bohumukhi Farm Lid.
CABF) and Saudi-Bangla Figh Feed Lud. {SBFF} (designated as treatment T, T, and T3
an the growth of Pangas, Pepeesioyr Srpopdebafonrs Bach treatment had two replicates
using six experimental ponds of cach B0m’ size, The stocking densiny was 250 fehy80 mf
At the beginning, the fish were fed mwice daily ar 13% of their body weighe which was
gradually reduced o 10 and 6%, respectivedy for the rest of the period, The ranges of
waler quality perameters observed wese: temperaiore 29.0°0 - 35,1, pH 6,85 - B.52, O
L71 - 7,65 mpfl and vansparency or Secehd deprh 145 - 3000 em. “The mean weight gain
of fish was significandy (P<0.05} higher in T, followed by T, and T,. The specific
growth rate (SGR) renged berween 409 and 5006, feed conversion o (FCR) waloes
between 1.54 and 161 with reatment T, showing the lowest FCR. Prowcin efficiency
matin (PER} values ranged between 203 and 2.11. The survival of Osh varied between
A and 916%. The significanidy [P<003) highest production of Ash {keba70 days)
and prafit [Tl days) was obsecve in T, (8BFF) followed by T, (ABF) and T, (QF),
respectively. The result of the sdy showed that on the basis of nureidve value and
growth performance of pangas, feed from Saudi-Banglka Fish Feed Lad. is the besy

Eey words: P lppophehaimes, Commercial fish feed

Intraduction

With the increasing demand for food fish and the decline in caprure fisheries
production, sguiculiure in Bangladesh i3 heading rowards inrensification. This shift
from low density to high density culture i, tditional w semi-intensive or intensive
culture 15 consequently leading o an unprecedented rise in the demand for feeds.
Farmers shift gradually from oo feed, through the use of farm-made feeds, o facuory-
made feeds. The success of intensive and semi-intensive fish culere depends 1o a large
extent on the application of suitable feeds, Fish feeds provide nurrients for ptimum fish
growth and bring higher economic retuen w farmers. Fish production as high as 3,700-
4,500 kgha could be obrained by using semi-intensive polyculme in ponds with
supplementary feeding. This demonstrates a real possibility of increasing production
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and reveals the porential importance of aquafeeds (n Bangladesh {Zaher and Mazad
1603, At sresent, there are shout 25 commendal fish feed industries in Bangladesh.
Saudi-Hanels Fish Feed Lid. Aftab Bobumukhi Farm Lid., Quaiiny Feeds Lid. are
smong the pioneers whose feeds svailsble throughout the counry (Pers. Comm.
Manager, SBFEF)

Feed costs penerally constnre the highest single operation cost of semi-intensive ol
iatensive grow-put ferming operation | Shang and Costa-[herce R 1 is essenthil that
the fead provides maxsmum production efficiency at 4 minimum cost. [he relglive
impertance of growth roe and feed conversion efficiency wiil depend upen the quality
mnd cost of fead in relation to the marker value of the farmed product The wnit cost of
various types of feed and cost of fish production using each of this feed as well & the
unit prafitakility of 2ach system of fish producrion must be compared before onc tvpe of
foed is selected. It is therefore of grest importance to the fish firmers o wilize their
investments in feed 42 optimal as possible.

Thai pangas (P bypopbehaimes) is an indigenous fish species of Thailand (Roberts
and Vidthayanon 1991). It was introduced tn Bangiadesh froms Thailand in 1989 s
particaiarly important for their fast groweh, lucrative size, good Taste and high market
demand. The species can also be stocked a2 much higher densiry in ponds compared (o
ather culturable species. Tovarnimanegul e ol (1979) reported That Pemgesius suichs is
one of the maost suitable carfishes for rearing in ponds and cages (Noaring poends).

Ornly few vears back P hvpapkehalmes was a popular table fish in our country ani
farmers were economically benefited from pangas farming. But recent years, pangis
culture is being depleted because of decressing marker valve, increasing fecd cost,
decreasing feed quality, unavailability of low cost supplementary feeds, lack of proper
management and related socio-eConomic constraings. As government has no legislation
over comeml of feed quality and cost, there is a great possibility that the farmers may b
deceived by using the commercial feeds withour knowing their nurritive values.
Therefore, the present study was undertaken to chserve the growth and feed utilizarion
of P hypophrhalems using three diffevenit commercial fish feeds available in the market

s that the best comumercial feed for pangas will be known.

Materials and methods

Three most commonly used Pangas feeds from CQuality Feeds Lid (QF Afab
Bohumukhi Farm Ltd. (ABF) and Saudi-Bangla Fish Feed Lud. (SEFF) were collecred
from local Mymensingh market. Three categories of feeds e.g nursery, swarier amd
grower/finisher for QF and ABF Feed and gtarter-1, starter-11, starter-11T and grower-1
were used for SBFF,

The experiment was carried out over period of 70 days in six experimental ponds
located in the Hatchery and Field Laboratory Complex of the Faculty of Fisheries,
Bangladesh Agriculrural University (BAUY, Mymensingh. The size of each pond was B0
m® and average deprh was about 1.3 m. There were three treatments vz T,, T, and T;
assigned 1o OF, ABF and SBFF feed respectively each having rwo replicares.
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The proximate composinon of the commercial feeds were analvsed and the resus
are shown in Table 1. The fingerlings of Thai panges, P dvpophtbafmeas were collected
from & local fish vendor. All the fish were of same sge group having mean length and
weight of E44=0.04 cm and 6.6020.04 § respectively, Esch pond was stocked with 250
fingerlings. Nursery feeds were applied ar the beginning of the trial followed by starter
and growerfinisher feeds. The feeds were supplied twice daily morninge (9,00 hr) and
afternoom (16;00 hr). At the beginning, fish were fed at a rate of 13% of the body weight
which was reduced to 10°and 6% for the rest of the period. The feeds were dispersed by
hand broadcasting over the ponds. Fortnightly sampling was done 1o adjust the feeding
rate and to obhserve the health condition of fish. Warer guality parameress such as
temperature, pH, dissolved oxvgen and reanspavency were measured and cecorded
weekly throughoar the experimentai period.

Tabie 1. Prosimate compositio (% dry matter basis) of different commerciaal fish leeds nsed

Treacments  Typeof feed Trew Crude Crde Ak Crude WNFE'
. maiter prosEin lipid Fibre

T, Eupals (M T o e 11910 fi.{Hh 15.2 L, 1347
(Emnliny El.npnli.-:'.-if" B35 272l fi.6l 14.E] 137 .05
Peeds Lad.) Bnapali (i Al 4798 h.2K 1£4IF 11.0H k44
T 3] 4l ILEZ ar 11.27 961 34465
tAlh (i R9.47 14 L4z 1.2 0,45 3708
Bohumukhi  (F} W32 47 QRE 11.572 E.58 3B.31
Farm Lid.)

T, [ Hi.0G 3153 TG IER- ER a5
[Zaudi= (510} ap 22 24T 1510 1542 10,28 ki
Bapgla Fish (51T} BR.53 2BAT 710 7= oM In4T
Feed Lida [3-13 e ZRER 783 14.37 955 IrIT

Hitropgem (ree exicace (NFH) caloulsed ax: [ 00- % mainiure 4+ cruik prosn 4 cnude lipid 4 sk o+ crecde Ghie)
‘MW= Marsery; Y= Siarer & "G= Grower

At the beginning of the experiment ten fish from the stock and ar the end of the
experiment four fish from each treatment were collected randomly for carcass analvsis.
The proximate composition of fsh carcass and feed were derermined in triplicares
acoonding to ADAC (1980). Growth performances and feed efficiency were caloubared
gccording to Castell and Tiew (19801 One way analysis of variance (ANOVA) followed
by Dupcan's multiple range test (DMET) was done 1o derermine the significance of
variation among the frestment means,

Resuls

The crude protein content of the various diers differed slightly. However, all the
nursery feeds contained higher protein (27.07-32.47%) than the stamer (27.21-28.97%)
and grower (27.07-28.38%) feeds. The crude lipid content of ABF were much higher
{9,92.9 085 than those of SEFF (7.06-7.90%) and QF (6.06-6.61%),
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The ranges of water quality parameters recorded in differen experimental pond did

not vary considerably during the experimental period and the values were: emperature
29.0-35.1°C, pH 6.8-8.5, dissolved oxygen 5.71-7.653 mg1) and transparency 14.5-30,0 cm.

The results of growth performance and food utilization are shown in Table 2. The

mean initial weight of 6.63g, 6.62g and 6.55g reached 10 & mean [l weight of 116,32,
158,685 and 226,83z in treatment T,, T, and T, respectively. The significantly (P=0.05)
highest growth was achieved in treatment T, followed by T, and T,. The weight
increment of P, Sippophthalmus in different treatments during the experimental period
is graphically shown in Fig. 1.

Table 1. Growth and feed utlizavion of P fypopdedmgs in

different rreatments during the experimental pericd

Farameers Trealnenis +aE!
T; T: Ty

Mean inirial weight (g) GBI saD f.55" [.030
Mean finel weighs (g) 1165 EERE 2IRAT 1,706
Weight gain (%) LI.67" 15207 2.28° 1,500
% Weight gain (g) 1554, 20 s 236285 A3 149
Lpeciic Growth Rave (SGR % day) i 450" A0 ouoal
Faod Canversion Barin |[FCR) §.440 IR 1.5 LI
Prowein Bfficiency Rativ (PER) X1 oA raw Lk ]
Apparent Wt Protein Utlowiion (AN %) 3514 I0EG" 320t 1490
Survival {3 204 oL» g .21
Producnian (kghaT0 days} EZADE 4252.99" 23166 -
Mei profit 0 days) 31, LAt 34,050¢

Tmandard error of Lfeatment mears cl<ulsed from the residual mean square in the znalyss of vamence.

“Figure in the sans: cow with the s1me supencripts are not significanily different (P=005 5
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The specific growth rate (SGR % day) of fish in different treatments varied from
+.0% to 5.06 with fish in T, showing significantly the highest SGR. The survival of fich
in different treatments ranged between 90.4 and 91.6%, There was no significant
difference in survival rates of fish among the trearments {Tahle 2).

The mean foed conversion matie (FCR) in different wrestments ranged between 1.54
and 1.61 {Table 2). The highest FCR was found in treamment T; (L61) and the lowest in
treatment T, (1.54). However, there was no significant difference berwesn the FCR
values in different treatments, The PER values ranged berween 2.03 and 2.11. There was
no significant (P>0.05) difference in PER values among the treatments, The ANPL
values were 35.14, 30.66 and 32.07% in treatments T, T; and T, respectively. The values
significantly (P=>0.05} differed from each other.

Significantly (P>0.05) highest fish production was schieved in trestment T,
(6231.66 kp) followed by T, (4282.99 kg) and T, (3062.01 kg) for a period of 70 days,
Consequently, significantly (P=0.05) highest net profit (Tk.) was also obrained in
treatment T, followed by T, and T, respectively { Tahle 23,

DHseussion

The warter quality parameters such as temperature, pH, dissolved oxvgen,
transparency measured in different treaments throughout the expertmental period were
feund to be more or less similar and were within the suirahle ringe for fish culture
(Jhingran 199] 5

In the present study, the highest weight gain of fish was observed in trearment T,
receiving SBFF followed by T, fed with ABF and T, fed with QF. The cignificantly
highest growth of fish in T, may be attributed 1o the better quality of the SEFF which
contained average 29% protein, On the other hand, ABF feed contiined 8% and (F
centained 27% protein. Protein and feed quality as well as mineral contents of SBFF was
berter than other feeds. Another possible cause for better growth performance of fish in
SBFF might be that the quality of protein or the amine acid balance might have hesn
better in SBFF. Level of crude protein and other necessary elements in the diets and
mode of feed presentation influence the growth rate of the fish (Khan ][990,
Pathmasothy and Jin (1987) reported that the growth rate of fish was lower when fod
with pellered feed having 22% crude protein compared to those having 32% crude
protein. Growth rate of £ peangssius increased with the increment of protein
concentration and the highest growrh of fish was obtained ar 0% protein level in fead os
reporeed by Rahiman (1589). However, Chuapochuk and Pothisoong (1983 stared that
25% protein containing diet was best for optimum growth of P surchi

The SGR values observed in the present study is much higher than the values (3.09
to 3.51) obtained with pangas reared in net cages (Azimuddin er 2/ 1999 and the value
(3.34} observed in cutdoor concrete tank for P surch (Hung eraf 1998}

A low FCR value is an indicator of better food urilization efficiency of formulated
feed, The high energy diet produced the lowest feed conversion ratis (FCR) and the
highest nurient rerention (Hillestad 2001). In the present study, there was no significant
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(P> 005 difference in FCR values among the treatments. However, comparatively
Iower FCR (1.54) obrained in T, where fish were fed with QF, The FCR values were
higher than the valaes (1407 reporred by Hung er &£ (1998) but lower than the values
(173 o 2.04) stared by Azimuddin er & (1999 for & surchd Bashid (1997 reported
higher FCR. values of 4.45 and 4.67 for £ surchr in cage fed diet contining 29.98% and
29.63% protein respectively, The PER values in the present study is higher than the
values reported by Kammdin er af (1987 for B swechi Survivals (%) of fishes in the
present study were similar to the values reported by Azimuddin er af (1999).

The otal fish production in T, reached almost two times higher than T, during the
same experimental period (70 days) due o higher weight gain of individual fish. The
production obrzined in this study is much higher than the findings of Ahmed er al
{1996) who reported a production of 339,39 kptha for P pengasius fed with SBFF for a
thres months experimental period. This might be doe to the fact that P fypophrbalmns
is a culmurable species whereas £ pangasius is a riverine fish species, A simple economic
analysis showed that treatment T, generated maximum net profitof Tk, 34,950ha70
davs which is due to the higher producton of fish in T,

The carcass proximate composition of fish was influenced by the feeds from
different company (Seikzi er &f 1997, Austreng and Swrebakken 1985), There was a
marked increase in lipid content of fish compared 10 the initial content of fish (Table 3).
The carcass lipid content was directly influenced by the dietary lipid content. ABF
which contained the highest crude lipid (9.95%) resulted in the highest carcass lipid. An
inverse relationship berween lipid and moisture contents could be chserved as reported
earfier (Andrews and Stickney 1972, Garling und Wilson 1976),

Table 3, Carcass composition of the experimental fish av the start
and ead of the experiment (% dry matter basis)

Farameiers [mirial (all fish) . Tresrments
TI TJ -I-I
Meisiiee TER3 ARl 152 6741 .58 Gl BE=]
Crude protein 543 4027199 42.02x2.57 431582055
{1194y (1488059  {13.70=0.94) (14.39=0.37)
Crude lipid 18.86 4191 +£3.63 48.19+4.3 did3+49
ER (12662110 (1571 +1.4 417215
Agh 15.67 BS540 #5906 20,60 L R
[3.96) (2.58+0.33) (3.03£0.53) {2.920.20)

“Figares in the |:|Ia.r-r|:|IJ1!:H:=!l imlkcanes che values oxpressed in % fresh manier basis

In the present study, growth performance, survival (%) and overall production in
terms of kg'ha was highest in T, receiving SBFF. Therefore, the result of the study
suggests that Saudi-Bangla Fish Feed is the best commercial fish feed for mono culture
of P fypophthalmus in ponds at e higher stocking density a5 used in the present study.
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Abstracy

Based on the present investigation and reviewing the published and unpublished
documenis critically, this commanication considers the Post impaundinent changes in
the fish fauna of Kapmi reservoir, Investigation reveals that a rowl of 73 spocies of fish
belongs to 47 genem, 25 families and 2 species of prawn are present in the seservoir, OF
them, 31 are comimercially tmporant, & exotic and ? species ate newly identified.

Key words: Fish fauna, Pos: impoandmest change, Kaptai reservoir

Intreduction

Kaptai reservoir is one of the largest man-made freshwater lake in the world
(BLPJIDRC 1980, and the largest in Southeast Asia (Fernanda 19800, With a surface
area of S8800 ha at full supply level (FSL) (Al 1985) it offers a wide possibilities for the
development of fisheries and the enhancement of annual fish production. Refome
damming on the course of the river Kamaphuli in 1960-61, no investigation was done of
its fish faung,

The fish popularion of Eaptai reservoir was primarily dependent on the previons
tiverine stocks rthar goes back to 36 years after impoundment, so, the scenzrio of fish
fauna exists in this reservoir shows strang resemblance with those of the rivers, haors,
beels system of Bangladesh. Even than, changes in the fish faunastic structure in Tespect
0 existence and abundance and shifting hahitat have been owcurred with time from
riverine to lacusirine environment due 1o the formation of dem. In cuse of BVery
reservoir created through damming where 1 commeon phenomena exisr that fish those
become captivared either it may be adapted itself 1o the new ccosystem of endanpered or
dwindled or become extinet from that environment, These phenomena have probably
occurred to the history of Kapeai lake fish fauna. From 80s onward g number of species
like Chinese carps, Thai punti has introduced. African magur, a carnivorous as well as
highly competitive fich has accidentally intreduced in the reservoir recently from the
cilture ponds as those of tilapia escaped from culure cages during 1985, This rilapia like
the Chinese carps already adaprted them in the reservoir water and conrributes
subsequently 1o the 1l landing. The African magur which recently escaped from the
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culture pond are found in the fisher's caich which may be harmful for many indigenous
species due o its carnivorous habit.

On the other hand, some specics captivated during the closing of the miver
Karnafilli, have been adapted themselves successfully w the new ecosystem and now-a-
days, contriburing substantially w the total landings. Some of the fish might have
inhahited within the reservoir bat nof found frequently 1o the fisher's catches or in the
harhors. As a resulr, a great controversy arisen regarding few rarely found species
according to several author's whether they exists till today or not The investigation is,
therefore, undertaken considering the post impoundment changes in the fish fauna of
Kaprai reservoir chronologically.

Materials and methods

The present investigation was made over a period of two years from 1995 to 1997,
The fish enlisted here were collected mostly from the fisher’s catch at major fishing sites
{Kattoli, Burighar, Suvalong and Bilzichhori} in the reservedr. A number of specimens
were collected from Bangladesh Fisheries Developmen: Corporation {BFDC) pontoon at
Rangamati, the main fish landing ceater where fish were brought out every far off
fishing grounds by carrier boats. Local retail markess were also accounted and a few of
the listed specimens were collected from the laboratory af Bangladesh Fisheries
Research Institute, Riverine Sub-siation, Rangamati. Species enlisted here are preserved
in the lsboratory of Riverine Subestation. Identification of fish was done following Day
{1958), Talwar and JThingran (19%1), Rahman (1989} and Jayaram (1981).

Besults and discussian

In this investigation a toral of 73 species of fish belongs to 47 genera, 25 families and
2 species of prawns were recorded, of them, 31 are commercially important, 6 exotic and
9 species are newly identified. Most of the species collected are as illusteated in the
Table-1 with their present status within the community, Chookder (1966) in an
unpublished repart mentioned 54 species of fish inhabiting the reservoir area dnd added
that, before construction of the dam the Karnafuli estuary and its upstream was rich in
fish fauna, Sandercock {1966) smdied first the fish fauna of Kaptai reservoir and enlisted
77 commercially important species. Ahmed and Hasan (1981) prepared a check list of 27
species of fish but they could not able to include very commen, abundant and
commercially important species inhsbiting in the reservoir those even recorded in the
daily landing register. While reporting on hehalf of the committes for the evaluation of
the fisheries management of Kaprai reservoir, Bailv {1982] mentioned that the reservoir
harbors 38 species of fish without providing any list, As the same Way, Hye (1983} also
mentioned 58 species belonging to 25 families of which 28 commercially important but
failed to include a complets list of the same. ARG (1936} in their final report gave list
comprising 49 indigenons and § exotic species, mentioning 31 cotnmercially imporiant.
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Table 1. Checklist of the Gsh fauna of Kapmi reservoir

FamilviGenusSpecies

Vernacular name

Present status

1. SYMEEANCHIDAE
G- Monoprerus Me Clelland
Mooopierus cuchiy
E F-TETRAODONIDAE
G- Tetrrador Linneus
Tetraecdon ciifewisa
1, F-BELOMNIDAE
(- Xenonrodon Regan
Nenomoder cancils
1. F- HEMIRHAMPHIDAE
G- Dhermogedys Van Hasselt
Drermmogends pussilug
5, F-CYPRINODONTIDAE
G- Apdochelivs MoClelland
Apfocheilus prnchax
6. F- CHANNIDAE
G- Chranna Scopoli
{harimy SIS
Channd puRieins
Channa marmfus
Channe orfenrlis
7. F- CYPRINIDAE
Cre Safmrosfosns ywainion
Salmrosnovma plude
Safmmosrorrs bacails
G- Esomus Swaineon
Esomps danmous
(- Amblyphenmrodon Blecker
Amblyplhanmgmdon mols
G- RobtesSvkes
H- Rokree cotlo

Kuichcha'Kuchey

P‘n'&.n..".['q;rn

Kaikicy/Fakila

Ek thu

Tinchoka Tekucha

Shatl
ChengTaki
Gingar

(el P
Chela

Chela
Diarkina Thia
Maoda/Maoda

[eheela

G

4880

n 6 8 &8

Hafizuddin ev afl (1989) enlisted 38 species including 5 exotic ones and considered again
the same number of commercially imponant species. Likewise, Halder er af (1989
encounted 66 indigenous and 5 exotic species belonging to 49 genera, 26 families and 10

fandercock (1966), in his pioneer work in the history of Kapuai reservoir fisheries
mentioned Sifonfs sifondia, FBagardus bagarus and Clopisoms garms as commercial
species and he predicred the future potential of these species in the commercial carches
would be hampered as these fish were inhabited in some particular areas of the reservoir
and added that 2mong them S sdlomdis was found ss rare species during rhar period.
None of the above species was found by the present investigators or by the antecedents
(Ahmed and Hasan 1981, ARG 1986, Alamgir er al 1990).
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G- Labeo Cuvier Kalbaush/Eali
Labes calbasy Ghotnng
Laben rodig Fui
Labeo gonius $ada Ghoinna/Ghonia
Laben ham Tat
Laber srigra BEhangs Bam

G- Cirrliinee (Ceer Wvior
Cirrhinus srgala Mrigala/Mirgi/Mirka
Chirrhinus refs Lazu/Bata Faikh

Cr- Puniius Heemiloon
Femnius sapfiore Punon
Poertivs tien Tit Punti

G- Aspacfoparis Heckel
Aspridloprarms jrva Fiali
Aspichopaeid prorar Piali

B F- COBITIDAE
G- Lepidacephalus Blecker
Lepidocephalus guntea Crzcum ey
b F- CLARIIDAE
G- Clanas Scopoli
Clarras barmchvs Magur
I F- SILURIDAE
- Wallego Bleaker
Wallage srow Hoal
L Ompeé Laceped
Cmpek Bimacuizins Pabula
11. F- HETERODFNEUSTITIAR
G- Hleseropmessies Muller
Heraroprensies fosdlis Shinghifhial
12. F- SCHILBEIDAE
G- Al Gray
Adlis rodles BasparaKaiorl
- Peenderiropius Blecker
Frevdeunopwvs aoherdooides. Batashi
G Enrropiichos Blleker
Evtrophrehithys vacha Bacha
13. F- BAGRIDAE
G- Mwrus Scopodi
Mystus aor Ayre
Mysrus cavasing Criwlslaa
Mysins Mecken Tengra
Mpmins virmtug Tengra
14, F- SESORIDAE
G- Cragaiw Blecker
Cragria posos (Gagi=ngra
15: F- HOTOPTERIDAE
G- Morgprerus Lacepede
MNovapreras chiala Chual

058 :Hr‘:nﬁ

o m ﬁn

FiC

Vi
YVC
L

Fi

VL
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MNotopreras RORHETTS Foli /Falal C
16, B- EHGRULIDAE
G- Senpinna Swainsan
Seripinng phasa Fhaissha K
17, F- CLUFEIDAE
G- frindusis Fowlber
Crdusiy chapes Chagila Vi
G- Corfca Hamiblon ekl Sebomm
Cortes soborma K horika YT
i~ (romislose Rogen
(Fonfaloss manrmiTna Bori chapila'chapila Vi
I8 F- MASTACEMBALIDAE
G- Macrograthus Lacepede
Macrogmarhers aculears Tara badmTota FC
13- Masracembelus (Gronov es)
Seopatl
Mastacembelus armarus Baim/Hara Baim FC
Mastavembelus pancalus Pakaliuch: FC
1% F- MUGILIDAE
F- Rhinomugn Gill
Ranormigf corsuly Fharsula Vi
20, Fr ANABANTIDAE
G- Colftss Cuvier Lal Khnlisha
Codiza lalins PataKholishaBara Vi
Cofiss fscrars Eholisha YT
G- Anabay Covier & Cloguest
Anabas resmdinens Kaoi FC
H, F- GOBIIDAE
G- Flessagahius (ill
Clossamndis guins Bele/Baita Yo
12, F- NANDIDAE
G- Nandus Cuvier
Naodus nandus B leda’Meni E
23, F- PRISTOLEPIDAE
G- Hadis Blecker
Bactis haclis Mapit Kai C
24, F- SCIAENIDAE
G- fokndes Bloch
Joknius covtor Poa C
15, F- CENTROPOMIDAE
G- Chands Hamilon
Clhendd ranga Chanda FC
Cohands nams Chands ¥C
Mew identification

F- CYPRIMIDAE
G- Denie Hamilon
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Fhamio soodhii
G- Crossocheifys Van Hasselt
Crossocheos s
G- Punpns  Hamilwen
Puntins jefus
Pungus chold
Prniiuz conckonios
F- CENTROPOMIDAE
G- Chards Hamilion
Chanda baculis
Chands fala
F- COBITIDAE
G- Nemackifus Van Hasach
Nemachilrs sonaniernas
F- BAGRIDAE
;- Harasio  Blyth

_Tengra

Bara darkina
Bara darkina

Tit puti
Puti
Kanchon puci

Chando
{“haneda

CruLiwim

Barasfe lengany
Species introduced

F- CYFRINIDAE

G- Cyprivus Hamalton
Cyprinus carpra

0= Prarioy Hamileen
Puraring goveiod ofas

- Hypaphakalmicivs Blecker
Mipophthalmicifiys malitric

G- Crepeoprirarengodon Steindachmer
Crenopharyagodon idelid

F- CICHLIDAE

Gi- (recfiromis  Smith
{Breachromis aifarica

F- CLARINDAE

G Clariey Scopoli
Clavias pariepinns

Carpa
Thai puent

Silver carp

(irass cam

Tilapaa

Adrican magur

FLC

Fruwns

“F- PALAEMONDAE
(3 Mizcrabrachivm de Man
Mgerobrmchiium rorenberpll
Macrobrachinm lmmars

Golda Chingr
Koucha Changri

W Very enmman; 't Common; FC: Pairly comma:, K: Rare

After Sandercock (1966) nobody except Halder er al (1989} I_nent:inn::! the _H.
hagarius and there remains sirong possibility of erroneous identification of this species

by
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because, in our investigation no single specimen was found. There might have been great
possibility of existence of this species before and afrer the construction of the dam and
disappeared afierwards.

A check list made by Ahmed and Hasan {1981} for Kaprai reservoir fisheries is
questionable where they could not include four wery common abundant and
commercially important species (Noroprerus chitals, Mysrus sor, Channy strigtus and
Feupinna phase) during their smdy and also interesting 1o note that they also failed w
cite the pioneer work of Sandercock (1966). Moreover, two enlisted species, viz
Ailiichehys puncrarus and Mysrs seenghaly are again 8 matter of question because
Sandercock (1966}, ARG (1986). Alamgir & af (1990) did not mention about A.
pencezins in their checklist and only Alamgir er &) (19%90) collected a few specimen for
M. seemghals. ARG (1985) corrected the name of A puncrarus as Adfdfe coiffs and
mentioned thar such erronecns identification might have been ocourred due w similar
morphology berween the two species. Though Halder er afl (1989 reported Ailiz coilia
and M. seenghials in their checklist bur they did not mention the name of A. punclarus
In the present investigation none of the two species (A, punclarus aod M. seensheis
have been found so far, This 4. codffe is available in the landing during the period of
peak water level (November to January).

Hye (1983} and ARG (1986) mentioned the name of Mpsips gufeo and M. rengrs
respectively but Haffimnddin er gl {1989} and Halder ar &0 {(198%) did not inchide hoth
af these fish and in this investigation same result is found The existence of Ompok
fimaculanes is alse controversial according to the works of Sandercock {1964), Ahmed
and Hasan (1981 ARG (1986) and Alamegir or 20 (19900, Because the workers except
Sandercock (1966} mentoned O himacodarus a5 COmpok pafds but in our investigation
it was found thar £ Aimscufarns is very common in fishers” catch not Cmpek pabda,
Similar opinion was made by Halder er &0 (1987} in their checklist for the same
FeLETvOir. i

Rirs mira, described by Halder o &l (1989 and Alamgir er afl (1990) and FPoeotivs
sarans {Abmed and Hasan 1981, ARG 1986 and Alamgie eraf 1990) waz aor fonnd in the
present investigation, Halder (1989 reported thar Poarfas seramswas caught in the large
numbers st the inception of the reserveir. The species become disappeared from the
reservoir and on the other hand, Pustivs gomiprorss an exotic species introduced here
escaping from the research cages sccidentally and with the stocked hGngerlings, and
going to be established within this environment and being found in the normal catch.

At the inception of the reservoir Tor for was found o carch in eiffle areas of
Karnafuli reservoir at Barkal and of the Kassalong river at Gangaram (Sandercock [966)
bur ar present, this species found rare in the landings, Meanwhile, the evidence of
observing fiv and fingerlings of the same through fisher's catch at Barkal immediarely
after breeding season is claimed by BFRI scientists. This species may be treaed as
endangered and immediate steps should be taken for the conservation of this highly
priced fish by artificial propagation and banning the catch in the reservoir.

Considering the geographical disteibution, the Danie sopdbiy and the Dermogenys
pussifus covers the Kapial reservoir and south-castern part of Bangladesh (Talwar and
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Jhingran 1991, Rahman 1989), the Kaptzi reserveir may be regarded as possible habitat
for those rarely found species although they are not sill recorded from any other inland
waters. From the inception of landing (19635-66) 1o 1984-85 the contribution of total
landing was made by major carps (21%) which have been replaced recently by Clupeids
(Kechki+Chapila, 84%). However, adopting proper management techniques and
following the conservation measures strictly, can make this reservoir a prominent source
for diversified ichthyobiota. Mevertheless, the list of these fish fauna is not exhaustive
and it may be believed that there are more species yet to be accounted and identified and
those species may be harhored in the remote areas and parts rest in India.
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Growth performances of three microalgal species in filtered
brackishwater with different inorganic media
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Absiract
The growth of three microalgne species, vis, Nannochloropsd's acelers, Tetraselmis chud
and Chaetoceres seller, which are commonly used in aguaculmure, was investigated
using three different inorganie Buirient media: (i) Modified Guillard's £2 medium (i)
Rix Mix medium and (i1} BFRI medium. Each microalgae species was cultured for 24
days in small- scale with initial inoculaticn density of 17x10° cedl fml in the three media
with triplicates. N. ocofass culured in medified Guillard's 172 medium showed superiar
with 2 mean peak density of 22144.24 x 10° cell! ml, 1o Rix Mix medium (1412
10.54x 10 cell'ml) 2nd BFRI medium (474494 x 10 eelliml) on the 16" day of colmre
at stationary phase. Considering the increzse in cell density for 20 days of culure in Rix
Mix medium, T muelfers was significantly (P<0.05) highest than in other two medin.
N, pewlsrs culmred in BFRI medium resulted i the poorest growth with a mean pesk
increase in density of B4=9.1% x 10* celliml in 12 days of culture. However, with an
increase in cell density, growth of T chod (182 = 6.26 x 10° celliml) was significuntly
(P<0.05) higher in BFRI medium than in modified Guitlard's £ medium. The resulis
of the present study suggest thar N ocwlps and © rvelfend can be grown very well in
bhath the modified Guillard's §2 medium and Rix Mix medium. Better growth of T, el
can be obmined while coliuring either in BFRI and Rix Mix medium. These three
nutrient medin used in the present study may be useful for microalgae species culture for
establishing green-water culture for suftable target znaplankoon, and fish and crustacean
larvaz in marine and brackishwater bacheries.

Eey Words: Microalgae, Brackishwarer, Nutrient media

Introduction

Microalgae are of great imporiance to the commercial culture of hivalves (larvae,
juvenile and adulis), crustaceans (mostly the early larval stages), zooplankion and 1o 2
lesser degree to finfish (larvac and for adults). The algae are used 1o feed during mass
culture of zooplankton such as rotfers, copepodes and brine shrimp. These zooplankton
sre the live food for late larval stages of erastaceans and fish. Nl ocufate can be useful in
estahlishing the rotifer, Brachionus plicanlis culture prowcol because of its high levels
of vitamin B, and eicosapentaencic acid (EFA) content (Okanchi 1991). € murellers is
high in HUFAs and its overall nutritional value is also high (Okanchi 1991} T° chu,
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though nutritionally inferior v N ocwlsrs, may also prove useful as a direct food in
culturing organisms that are too small vo accepr rotifers (Wilkerson 1994),

Growth of phyvtoplankion o namre is mainly controlled by various envirenmental
factors such as temperature, salinity, irradiance, siracification, water turbulence, etc.
iTomas 1978, Uye and Takamatsu 1990). However, nutrients are also very important
environmental factors that influence the growth of any alga (Okaichi er af 198%). Since
the objecrive of growing microalgae in controlied condition is to obtain the highest
density in the shortest possible time, wtilization of nawral seawater or freshwater
without enrichment is not expected to vield significant results. Nutrient media used in
the microalgae culure include Conway, Modified F or TMRL medium depending on
the species cultured {Kongkeo 19913 Microalgae grow best in media with quite different
primary and trace nutrient composition than nataral seawater (Hoff and Snell 1989).
Marine or brackishwater microalgal species require o culture medium with a chemical
compasition similar to that of seawater, Besides carbon, the requirement of principal
nutrients for phyroplankton are nirogen and phosphorus, in an approximate ratio of 6:1
by weight, respectively, Trace minerals and vitamins {especially By, and thiamin and
hiorin} can also be added. These are necessary in most axenic culmres (Fulks and Main
1991 with addition of silicate for diaiem. The need for microalgae to employ either as
direet food for larvae and rotifers or in green water culture i3 importane o consider in
light of the resulis of trials to test growth of some well known microalgae species ARFHInSL
varying microalgal culture media.

The effect of the three culture nutelent media, iz, modified Guillard's £2 medium,
Rix Mix medium and BFRI medium on the growth of the three species of microalgae,
viz, Namnochforopsis oculars, Teirsselmis chud and Chaeroceros muelfers, which are
commonly used in sguaculture, have not yet been studied in prevailing local condition.
Considering the need for a thorough investigation with the suitable culture nutrient
media for microalgae culture, the present stedy has been designed with the objective 12
determine the effect of three sclected Inorganic nutrient media on the growth
performance of above three microalgae.

Marerials and method

The culture of the microalgae in these trials was done n 2 temperature controlled
fabout 25 () microalgal laboratory at the Brackishwater Station of Bangladesh Fisheries
Research Institute (EFRI), Paikgacha, Khulna. The cultuze was maintained in 1.3-liter
mineral water bottles with sufficient seration in axenic condition. The brackishwarer of
25 ppt was filtered through 1.0um cartridge filter to remove particulate and treated with
30 ppm chlorine a1 the rate of (.1g] and dechlorinated by using 0.175 gl of sedivm
thiosulphate, As excess of sodium thiosulphate may reduce trace metal availability (Hofi
and Smell 1989), the rate of applicarion and perdod of dechlorinatien for 30 minures were
maintained properly. Media types tested were modificd Guillard®s £ medium, Rix Mix
sedinm and BFRI medium. The standard nutrient medium used for algal culse was
the Medium-F presented by Guillard and Ryther {1962). The Guillard's F medium is
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suitable for the growth of most algae and is being wsed extensively (Fox 1983). The
modified Guillards £2 medium used in this smody was modification from Guillards F
medivm for microalgal culture. The Rix Mix medinm used by the private laboratory in
North Cueensland, Australia for stocks and mediom size working culmre (Braley 2000}
The BFEI medium was prepared a1 the laboratory, which conain similar trace metals
and vitamin solution of modified Guillard’s £2 medium. The composition of Rix Mix,
BFEI medium and modified Guillard's £ medivm iz shown in Tablel. The application
rate of BFRI medium and modified Guillard's £2 medivm was | mlL brackishwarer and
for Kix Mix it was 2 ml/’L brackisheeater, The application rate of sodium merasilicane was
I ml go 1-L brackishwater for diatorm only. The algal cells were inoculared into the
bortles with equal initial concentration (17x10° cell'ml} for all species of microalgae.
Aerarion was moderate and the source was aquarium agrators. The bottles were set up
approximately 15 cm from the two *daylight’ flusrescent tube light sources with a light
intensity of about 2500 hux / m'/ 5.

Table 1, Compasition of Bix Mix, BFRI medium and Modified Guillard™s £2 mediom

[ngzedients Amount of ingrediesing o el
Rix Mix BFRI medium Modified Guillerd's
IE madium
Thiriwe® pll-L dw =
Ammonium sulphate ITel-Ldw 10 g/ 1000 mul destilled waner (dhw)
Urea - - 23 /100 il dw
TP - 11060 ml dw
Bearax - g 1063 mi dw .

Sodium nitrate - - T5g/1000 ml dw
Lodium dihwdrogen - . Sp1000 mi dw
orthophosphane
Citrig scid - - E6E 1000 mid dw
Iran (fermic) cicruie - . 31000 mi dw
Sodium mietesilicite Mgl dw gl dw 20 gL
Copper salphare - 1100 ml dw 1/ UK mel dw
Fimc sulphate - L2 g0 ml dw L1 gf100 ml dw
Sodium molibdase - L5100 ml dw 0AE 14K ml dw
Manganese chloride - 18/ 100 ml dw 1EE 100 md dw
Cobalt chloride - ' 1003 el <dw 1g 10 md dw
Mudbi-Vitamin B 1- tub crusbed/1-dw = 5
Witardm B - Iy 100 diw 107 100m dw
Witanein B, - LS 100 el dw OUDEE 00 mll o
Yitamin Bisdin 0,05 I enl dw [0 100 mi dw

*Thrive i§ comtmon garden fernlizer in H.u:lnlﬂ bwing folioming chemical comstituends:

HMitrogen (M} &5 Miorace 1 Zulphur {8) as sulphates 0.22%
Hinengen (M} e ammonia form 1E% Capper [Cu) 85 copper suiphate [LHIS %
Mitrogen ai imta 4% | finc(Zr)as @nc malphae 0.0:2%
Tudnl Mitrogen (M) Tine | Raron (B)as sdium bomie (LM% 5
Phosphorus (F) ai water ssluble 5.5 Manganese (Mn) as mangancse sulphaze 004K
Potassium (K} a5 potassium nitrase EE Ircn (Fejy as chelated bron 0,1 8%
Magnesiam (Mg) os magnesium sulphate  025% | Molybdenum (Mo us sodium molybdar: 0.HIZ%
Slisemum Biaret 0.4%
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There were three replications for each treatment ie. for cach nutrent medium, The
total culture period was taenty-four days, Coonts of algal cells were made at every four
days interval osing an improved MNeobaver Haemocytometer by applying the
methodology used by Hoff and Snell (19910, All the data were analyzed statistically osing
Analysis of Varance (ANOVA) and the significance test among mean values of
treatments was done using Duncon's Mew Multple Range Test (Zaman er af 19820,

Besults and discussion

Narnochforopsis ocufeta showed the best growth performance in modified
Guillard's §2 medinmg among the three media wsted in this stody (Fig. 1) The peak
density of N ocnisrs in modified Guillard®s £ medium was 221 =4.42 x 10" cell/m] at the
16* day of culture before stationary phase. Lim (19%1) found a peak density of 20-25 x
10* cells/ml using Walne's medium in 3 L polvethyviene bag. In Rix Mix medium the
growth increased to the highest density of 185x9.26 x 10° cell/ml at the 12* day of
culmre. BFRI medinm showed the poorest growth performance for this species.

[ 1] —
e BRI |
= —a— A |
< 4=
AL
"E
B
i
E
?' I T T L] 1
i * L] 11 is bl ke
Culnae days
Fig. . Lagarthme prowdh curees of Soanscflaregus arshind n Beee
el meda

Fig. 1. Logarithmic growth curves ol AMaasochiorapsis eouia in three culture mecha.

Chaetoceros muefleri showed unconventional growth pattern in £2 and Rix Mix
media, but followed the typical growth pattern of microalgae in BFRI medium (Fig. 2).
The resson of this is less undersiood. € mueffery attained the highest density of 3212
£ 41x10" cells/ml in Rix Mix medium and shout same density (319+12.02 x 10* cells/ml)
ar the 24* day of culture in modified Guillard's 2 medium. The maximum cell density
of € muelferi (1352695 x 10° cells/ml) in BFRI medium was observed at the 12 day of
culture, Chen (1991} observed & maximum 200-250 x 10° cells/ml of C. mrueller in
cementsd ponds and tanks in large scale using NaNO,:60g/ton, KH;PO4:4 glon, Vit
B: 100 mgfton and Vit By,: 0.5 mgfton.
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oy ol ol e il - g 10D

C s
Fig = Liggan ik prosedi piives of Chaniyrio oonlond m e
difrni culrgie el

Fig. 1 Logarthmic growth curves of Chaeroceros murellerdin theee culture medin.

Tetrasefmry chui was grown veasonably well in both BFEI and Rix Mix medium
compared to moedified Guilland’s £ medium {Fig, 3), As water quality deteriorates and
algal cells starve with the increase in density, death and breaking of cells occur after
exponential growth phase of microalgae (Hoff and Snell 1991, Fox 1983} T chof is less
sensitive to environmental stress (Liao o 2l 19910, which could be responsible for the
extended exponential growth phase of this species in all the mediz. The maximum cell
density of [E2+6.26x10cell/m] was with BFE] medium ar the final day (24 dav) of
culoure, The highest density of the specics with Rix Mix medium was [69£4.08x 07
cell='ml st the final day (24" day), which was close o the maximum value with BFRI
medium gt the same day, T cherd gave reduced growth in modified Guillard's £2
medium during the entire culture period, reaching a maximum cell densiry of caly 78 =
4. 24x 107 cells/ml at the final day (24" day} of culture. Different microalgal culture test
media resulted in varying growth rates of cultured microalgae species (Table 2.
Considering the increase in density at the 16™ day of culture, in modified Guillard's 2
medium, the cell growth of C mueller (222 4. 24x 107 cell/m) was significantly (P =0,05)
higher than the other two species, After 16 doys, N ecilite and T chid were reduced in
their growth, but 0 meeller increased at the highest density up to the last day of
culrure.

LT e T NI T T

i i L] L k] [[1] I pt |
Lrberz doye
P . Logarithing gresth curves of Tevmena'ssdul o dires
ilifferen cukmre meda

Fig. 3. Logarithmic growih curves of Fesmmselmis chedin thres culiure media,
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Growth performances of microalgal species

In BFRI medium, considering the increase in cell density at the 12 day, growrh of
O mruellers (135 £6.95 210 cell/ml) was significanty (P<0.05) higher than other species,
but at the 24™ day T chufshowed significantly (P <0.05) higher deasity (182626 x 10¢
cellafml) than othes two species. M ocufars and © moalles concentration decreased aftes
12 days and reached at minimum level at the last day of culture. Ar the 12¥  day of
culture in Fix Mix medium, N ocwlars concentration was significantly (P<0.05) higher
(1852928 x 107 cells/ml) than other two species. After 12 days this species gradually
decreased but T chov increased up to the end and © muellern resched the highest
density (321 £5.41 x 10*cell/ml} at the 20" day and then decreased.

The growth of M ocwlare reached a higher density of 2212+4.42 x 10¢ cells/ml in
medified Guillaed’s £2 media ar che 168" day than thar of {141 +10.54 x 10° cell/ml) in Rix
Mix medium, Modified Guillard’s £2 medium promoted significantly (P=<0.05) higher
growth than other media. Hur (1991) ohserved the highest cell density of 197.5 & 10 of
N oculats cultured in F/2 medivm, which i3 much hipher than the density obtained in
present study and this mighr be due o the changes in chemical composition of nutrient
medium. N oculers grew reasonably well in modified Guillard's §2 and Rix Mix media
among the three medin tested in this stady. )

The highest cell density of M ocufara was ammained between 12 and 16 days of culture
period in three culture media. On the other hand, the cell number of 7. chir increased
up 1o the 24™ day (final) day of culture and this difference might be due to the difference
in exponential growth phase of these two microalgal species. & muellers showed
difference in maximum cell densicy at different days of culture.

In the above view, it may be concluded that, N ocufats and & mueffers might be
grown very well in both the modified Guillard's £2 and Rix Mix media. Better growth of
T. chui might be obtained while growing in BFRI and Rix Mix media. These three
microalgal culture media used in the present study may be eseful for culiure of different
algal species 1o supply as live food for suitable arget zooplankton and larvae of fish,
CTUStaCeans, etc, in marine and brackishwater hatcheries,
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Effect of farm made feeds on polyculture of shrimp ( Penseus
monodon)and three brackishwater finfish species
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Abstract

A stedy was conducted to evaluare the effects of feed made from liscally available
ingredients on palyculiure of shrimp and three brackishwater finfish species. Hachery
produced post-larvae (PL) of shrimp Pensewrs imogodon (1.005g) were srocked at the rate
of 15000 Plstha Brackishwater finfish species Lo parsds, Mugil cophalus and
Rhinanugs! corsela of 163-1.41g collected from local rivers were stocked at the e
000, 1,000 and 2,000/ha, respectively in four treatments. Shrimp and finfishes were fed
four different experimental diets composed of fish meal, mustard oil cake, rice bran,
ayster shell power and vimmin premizes at the rate of 3-3% estimated crop/day for 13
dave. Among four weasments, P monadoa showed comparaiive berter growth in T, and
T,. Finfish L. parsis showed its better performance in treatment T,. Species M. cepialig
and B corsedrshowed insignificant production. P momodad showed beiter growth with
dier of fish meal and mustard oil cake @ 2884 and 33.65%, respectively in T, and 19,22
and 43.27%, respectively in treamment T,

Key words: P monedos, L parsia, M. cephafos, B corsula, Feed, Polyculmre

Intreduction

Brackishwater aquaculture in the south-west part of Bangladesh at the present Time
is absolutely directed o farming the penaeid shrimp and some Ccases practiced as
polyeulure with accidental intruded finfishes. Mow. a- days, trend being changing with
the farmers to care about polyculture of penaeid shrimp with some selective fish species
{Shofiquzzoha er af 2001 ). Culture practices are extensive in nature and rely on natcal
productivity of water body (Hog er al 1994} with lirle or without management,
Traditionally farmers do net use supplemental feed and/or not aware of using any feed 1o
their gher (a traditional shrimp farm). In polycalture system, finfish may contribute 1o
the shrimp ghers a higher rate of production with shrimp, if a low-cost effective feed
from locally available ingredients can be supplement 16 the stocked animal.

To obtain a sustainable higher production the present experiment was undertaken 1o
abserved the effect of feed prepared from locally availsble ingredients on shrimp
Peaeus monodon and three non-camivore brackishwates finfish species in polyculiure

Pracrice.
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Marerials and methods

The experiment was carried out during May to October in 12 carthen poads as fous
rregtments viz T, T, T, and T, with three replications cach.

FPreparation of the pond

The ponds (0.2 ha each) were drained and dried. Seil pH was measured and lime was
applied at the rate of 270-300 kg'ha depending on the pH levels of the soil, The water pH
was alio maintained in the same way, Mustard oil cake as an organic fertilizer was
applied at the rate of 100 kg'ha. Inorganic fertilizers like wiple super phosphate and urea
(ratio 3:1) at the rave of 30 kg'ha were applied, Tnitially tidal water was allowed to enter
up to a depth of about 40-60 cm and awaited for natural feed development then level was
finally increased wp o 90cm (Ali er af 1999). As per necessity, portion of water
{approximately 20%4) was exchanged from ponds during the new and full moon

Seocking

Hatchery produced post larvae (PLs) of shrimp P mosedos were stocked (during
mid May) at the rate of 15000 PLs ha™' along with fingerlings of Lizr parsin, Mgl cophalus
and Rhinornugf corsula of collected from local rivers were stocked B,000; 1,000 and 2,000
frv'ha, respectively in treatments T, Ty Ty oomd T, (Table 1)

Feeding

Commercial nursery shrimp feed (Saudi-Bangla) Starter-1 was fed the shomp twice
g day at dawn and dusk at the rate of 100% of stocking bio-mass during first week and
then the mte were gradually reduced 1o 64, 40 and 20% in the subsequent 2, 3 and 4"
week respectively.

After 30 days, shomp and fin-fishes were fed with supplement feed made from
locally available ingredients, Four diets were formulated using rice bran (BB}, Gshmeal
(FM}, mustard oil cake (MOC), wheat flour (WF), oyster shell powder (O8) and animal
grade vitamin premixes (Table 2. Feeds were fed ewice a day (at dawn and dusk) at the
rate of 3=5% of estimated crop. The ingredients RB, FM, W'F, 08 and vitamin, were
proportionally weighted and mix ogether except MOC. The mixture were added with
sogked MOC and was made Into dough balls (Wood er af 1991) These balls wers
supplied in some particular places in ponds as the animals could easily get their feed.
Feed supplving ofien stopped for day or per serve whenever the weather became cloudy
or after heavy cainfall.

Sumpling and dara collection

Water quality parameters i.e., air and water temperature, pH, salinity, transparency
were monitored once in 4 week, After §7th day of culmure, harvest was done for P
monndon by selective cast netting. Remaining finfish species i.e., L. parsis, M. cophalus
and R corsufa those were reared in the same ponds for stpulated 195 days of culture.
The final harvest of finfish and rest of shomp was done by complerely drain out the

panils,
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Table £ Formulation of experimental diets (%)

Diegs (%)

Inpredients T T, T T, I
Fish mecal LR 0T 3545 2884 9.7
Mtz wil cake 14.42 2404 3165 nm

Rice bran 2685 15.E5 2585 28,45

Wheal Pauar i85 185 AR5 385

Cryseer shell powder 4,33 4.33 433 4.23
Wilamim premixes it 04 48 (a3

Toal B0 TR AN (M
Culcwulasd procein (%1% A2an 3054 2003 27.03

"Promein level: fishmeal & grade (SOE1%Y musard ol cabe (30.93%), rice bran (1 L8%%) and wheat flear
{17.75%) (Bhaiyan er al 196

Feesults and discussion

Treatments wise physico-chemical properties of ponds during rhe experimental
period are shown in Table 3. The mesn physico-chemical properties of water in the
treatment ponds during the experimental peried were found suitanble excepr saliniry.
Water temperamure ranged betwesn 1798 and I8.01+8D °C, pH berween 5.2% and
8.46+8D and rransparency was between 2033 and 2548250 cm in all rrearments
however, salinity, which was ranged between 597 and 6.09+5D pp1. However, the
parumeter wise range was found within the limir for shrimp and brackishwater fin-fish
culture (Al er af 1999, Rov o gl 1999, The variation was observed for water
transparency ranged berween 20.33 and 2548=SD cm was also favorable for shrimp
culture {Grey 1990). The transparency/visibility ofien higher might be due to growth of
aquatic weeds and low for rurhidity due to suspended pamicles after heavy rainfall,
erosion of dyke due to strong wind action or silv carried by tidal water, However,
Hossain (1987) attributed the varistion to the differential formation of plankion and
gualitative incursion of silt laden in water during tidal exchange.

Tahle 3. Mean physico-chemical properties of water during the experimental period

Treatments  Water wemp. (L) Salinizy {ppr) pH Transparesncy (o)
T, 37,90 (= 5.08) 5.07({=199) §.2% |=0.49] 24.28 (=9.04)
T 1785 (=479 5.91{=3.22) B34 (= 0.52) 2548 {+9,10)
T, 2801 (495 591 {23.26) B4 [=0,59) 20.33 [£7.85)
T, 2390 £6.12) .08 [ = 2.8%) R20(=049)  M&T(=112D)

Figures i= the perentheses indigined = standard deviation,

B0



Effecis of feeds on polyanliume

The treatment wise mean production in shrimp fin-fish polyculture was shown in
Tazble 4. Data revealed that, the tofal prodoction range between 9.5 and 183 kg'hall95
days in all rearments might be considered as low. Shofiquzeoha er 2l (3001) obzined
24268 kg'ha in similar species combination and stocking density while, the animal fed
with commercial shrmp feed (30% progein level) for 195 days. Ali er af (200d)
formulating fead wdth fish meal, rice bran, musrasd oil cake, whest bran and vitamin
premix {30-31% protein level) and fed ar the rate 3% of estimated crop while stocked
40,000 PLs and 10,088 fry'ha for 2 culmre period of 215 days and produced £ monodomn
and L. parsis of 449,37 and 1701.05 kg'ha, respectively. Roy er 2l (1999) obrained I31
kg'hafcrop of F. monodor for a culture period 149days in monoculiure system. The low
production obtained in the present study might be due to inscourate proportions or low
efficacy of the food ingredients used in the rations. Lovell (198%) mentioned about
dietary protein level of penseld shrimp ranged 28 to 60% and for £ mopodon the range
were 42 10 46% how eve, values differ on animals size, level of dietary energy, feeding
pate and availability of nameal food organism. Wood er 2l (1991) meationed thas, feeds
to be warer stale for minimum of two hours, raw materials must also be selected in rerms
of their functional properties or ability to indoced water stability, nutritive and as well as
an attractants. Hossain & &0 (2000} emphasized on digestible crude protein, organic
matter or lipid and enérgy content in feed and ingredients.

The treatment wise production of shrimp-fish were calculated (Table 4). Study
revealed that, among treatments, growth/production of shrimp F. monodon and finfish
species L. parsia were significant ({P<0.05). However, species M. cephalus and R
corsuls production as well as total production found insignificant.

Among the four mearments, P momodon showed compararive hetter performance in
trearments T, and T, (Table 4) where the two of five feed ingredients viz, fishmeal and
mustard oil cake were nsed at 28.84 and 33,65% respectively, in trearment T,; however,
in trearment T, it was 19.22 and 43.27% respectively. Finfish L. pareiz showed its better
performance in treatment T, (fishmeal 38.45% and mustard oil cake 24.04% were used).

Table 4. Produceion (kgha) of shrimp and finfish in polyculmre gyseem

Emmd-ity produced T, _T‘z_ T, T,
Shrimp Penscns monodon ETEIT 54.08° 108,25 05.00%F
Finfish Lirs parsis k7 b LI7. 75 48 BT 66.83"
Finfish Mugi! cephalus 9.00 792 5.59 5.6
Finfish fhimomugd corsul 4,28 3.8 547 613
{Total finfish) (51000 [12855) L55.95) (T8.72)
Taowal production {51 183.63 lod. 18 183.72

In this study, P mosodon showed better growth when fed diet of fish meal and
mustard oil cake 28.84 and 33.65% respectively in T, and was 1922 and 43.27% in

£l
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wearment T, respectively. The results indicated that, 1t needed to be mare decisive of
selecting feed ingredients (eg protein, lipid etc) and/or ratios to producing sustainable
production of these species in polyculture system.
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Effects of salinity and temperature on the larval development
of a sesarmid crab Neosarmatium rrispinosum Davie
(Crustacea: Brachyura: Sesarmidae) from mangrove

swamp in Okinawa Island, Japan
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Abstrace
The larral development of the sermiterresirial sesarmid mangrove conb Meosarmesinm

rrgpinoeney was siudied under laboratory condineas st salinites 0-3%%0 and constant
wemperamres of 20-30°C, The larval development consisas of ive 2oes] stages and a
micgalopa. Larvae survived o the first crab stage o0 salinities between 15 and 35%0 with
different percentages- At O, 5 and 10%a, the larvae died within 12-18 howrs withoug
monliing to subsequent stages. The kighest survivel mie was recorded at Nb25%0 and
25.30°C with shortest development duration o e first crab siage rangng foom 24-28
days. Anthe highest salindty (35%a), survival mace was gradually decreased with increasing
development duration, There were slgnificant  differences (P<0001) found in the
development period among the wesed salinitics. Resulis of this smdy suggest that the
larvae of V. rmspinoswm develop in esmerine warer and recruit v the mangrove swamp
gt the mi:-galnpa SLAES, Where they spend the rest of their lives:

Foey words: Mapgrove crab, Neossrmanam irispunosim, Larval development

Inrroduction

The crabs of the family Sesarmidsze are important components of mangrove
ecosvstems in the Indo-West Pacific, Aftice, the Carbbean and South America. By
retaining a large proportion of mangrove lesf-litter within mangrove foress, they
profoundly influence the funcrioning of mangrove ecosystems (Sheaves and Molony
2000). Crabs of the genus Neossrmatiio are among the largest of the interridal mangrove
sesarmids (Mg er &L 1996). Among the recognised species, N rospinosum is an
uncomiten species found in the mangrove swamps of southern Okinawa Island, Japan.
Neosarmarfum refspinosem builds large characreristic mounds @t the enmmance to its
burrow, This species is also found in the mud flats berween low and high tide marks, and
mangrove areas (Sakai 1976, Dai and Yang 1991). The crab emerges from s burrow at
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night o remove litter from the surface of the mud (Gaddins er af. 1986). This species is a
major leaf consumer, carrying leaves into its burrow where they are allowed to age and
decay prior to consumption (Gaddins ef af 1988, Neilson and Richards 1989),

N, mispinosum hes long been confused with N smhy (H. Milne Edwards 1853),
from which it can be casily separated by the shape and position of the teeth on the upper
margin of the dsctyl of the male cheliped (Davie 1994). On N, tmisproosum the three
spines arc scute, and placed close together in the prosdmal two-thirds; whereas in A
sty they are truncate, and spaced out over the proximal half (Davie 1994).

Sesarmid crabs are frequent inhabitants of transitional habiwmts between marine
intertidal and adjacent freshwarter or verrestrial zones (Anger and Charmantier 2000). In
most of these species, however, reproduction depends on an export of the larval stages
into the ancestral environment, the sea, and later remigration of megalopae or benthic
juveniles into the brackish or semiterrestrial parental habitats (Hartnoll 1988, Anger
19495, Anger and Charmantier 20040,

Salinity and temperature are among the mest important physical factors in the life of
marine and brackish water organisms (Browne and Wanigasckera 2000). There is often a
complex co-relafionship between the twe factors, where temperature can modify the
effects of salinity, thereby changing the salinity tolerance of an erganism, and salinity
can modify the effecis of temperature accordingly (Kinne 1963, Browne amid
Wanigasekera 20007, Several published documents deal with the effects of a vartety of
salinity and temperature levels on the larval development of different species of sesarmid
crabs (Costlow er &l 1960, Anger er al 1990, Schuh and Diesel 1993a,b, Diesel and Schuh
1908, Tslam er &f 2000, 20020,

Pricr o this study, larval development is known caly for N, fourmarod (Islam er al.
2003, N indicem (Islam er al. 2002b) and N, meigerti (Pereyra Lago 1989, as Sesarma
rmefnerti) within the genus Neosarmanum. Their larval development consists of five
soeal srages and a megalopa under lsberatory conditions. Considering the importance of
thess species in the mangrove ecosystem, we examined the influence of salinity and
temperature on the larval development of . trsprnosuim,

Materials and methods

An ovigerous N, rispinosum crab measuring 34 mm in carapace length and 37 mm
in carapace width was czprured by hand from 2 burrow in the Shimajirl mangrove
swamp of Miyake Island (26°20N-26°30N, 128°10°E-128"20E), southern Okinawa, Japan.
The female was brought 1o the Labormatory of Fisheries Biology, University of the
Ryukyus, Okinawa, and reared in a plasic contaimer {(32x1Bx22 cm) with 16x1%e
salinity, 28.5+0.31°C ambient temperatures and moderate asration. The female was fed
with “Tetra Fin™ (small dry fish) and aged mangrove leaves, Seawater was changed daily
until the eggs hatched. Harching occurred after 18 days of rearing. The larvae were
reared for mass culture under the same conditions #s indicated for the ovigerous female.

The larvae were subjected to eight different salinity levels (0-33%a, by step of 5%},
measured with an Arago Hand Refracrometer to the nearest 1%o, and three different

B
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constant temperatures (20, 25 and 30°C), The above salinities were obtained by diluting
filtered seawater with dechlorinated tap water. Temperature was controlled by
thermestat. Within one day sfier hatching, the most photopesitive and active larvae were
selected, and then used for experiments. A 5-ml glass pipette was used to retrieve active
larvae from the rearing contsiner (mass culture) and to place them into the one-liter
plastic test container containing the test solutions (20 individuals per container), Half of
the aerated test water in each contsiner was replsced dasly. The larval stage was
identified Based on the setal number on maxillipedal exopods, under a binocular
SLETCOMICTOSCOpE,

Newly hatched nauplii of Arremss sp, were added daily to each bowl as larval food.
In addition, finely chopped meat of the short-necked clam (Rudirapes philippinarum)
was fed 1o mepalopa. Moulting, survival and development duration were checked for
each larval stage dailv berween 7:00 am and 7:00 pm. Dead larvee were preserved in 3%
ethvlene glveol solurion for later re-identification of stages, Experiments were terminated
when all the larvae had moulted to the first crab stage or died. Development duration for
larvae a1 each salinity level was analyzed using a two factor analysis of variance
(ANDOVAY on the statistical package Minimb 11,12 for Windows.

Besulis

Larval survival of N, roispizosum from hawching through first erab stage occurred
over the range of rested salinities (13-35%o), with a slight tendency of higher survival in
25%0 a1 25°C, 20%o at 30°C and Mo at 20°C (Table 1) However, 0-10%0 appeared
unsuizable, 100% mortality occurring afier 12-18 hours exposure. At the time of
meramorphosis from the fifth zoea v the megalopa stage, survival was higher in 23%e at
30°C, 2% ar 25°C and 309 at 20°C than at 15%e or in full-strength seawater (35 %ol
(Tahle 1. At 20, 25 and 30°C, development was successful in the salinity ranges were
tested (Table 13, bur with different survival and different development duration.
Development duration are almost similar except for the first zoca at 20°C and fifth 2o0ea
ar 30°C. Significant differences (P<0.05, <0.01} ameng the development durstion of
larvae ar different salinity levels tested at different temperamure conditions was observed
{Table 2}

Total development duration required for metamorphosis from first zoea o first crab
stage at five different salinities ranged from 28-31 days st MC, 24-29 days a1 25°C and
2%.30 days at 30°C (Fig. 1). Average development duration was 30 days at 20°C, and 27
daye ar 25 and 30°C in all rested salinities {15-35%o). However, minimum duration
recorded 24 davs at 25%e (25°C), 25 days at 20-25%o (3'C) and 28 days a1 25%0 (20°C),
Results show thar reduced salinfty (15%o) or full-strength seawater (35%:0) In:rc:u_:d
development duration significantly when compared with intermediate  salinicy
{20-25%a). Significant differences (P<0.01} in the total duraden for complere larval
development at different salinity levels rested at different remperarure conditions was

observed {Fig. 1)
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Fig. 1. Development durstion o the first crab stage of Neesamnanim fspinosuim under five
different sslinity conditions at three comstant temperatures. Vertical bars indicate stndard
deviatson. Sipnificant differences 9P <0.01) were found amang the salinity levels tested.

Discussion

The larvae of laboratory reared N erispinosum were able to develop successfully
through metamorphosis in a wide range of salinities. Compared with the previous
nbservations on its congener N indicum (Islam er &l 2002a), however, the larvae in the
present study showed a less eurvhaline response. A salinity of 20-23%o at 25-30°C
represents a suitable condition for early larval stages and possibly for the megalopa.
Hence, the intermediate salinity (20-25%e at 23-30°C) appears optimem for the larval
development of N mispinosum.

At 15%a0, N, rrispinosum larvae had poor survival and delayed development, while
Islam er al. {20023) reported for this condition a low mormality and pccasionally some
survival even ar 5 or 10 %e in N indicum, Compared with the optimum condition (20-
mortality was higher at 15 and 35%e, with an increasing development duration.
Development to the first crab stage was completed, with different percentages, it
salinities ranging from 15-33%e. This represents @ narrow range than in other sesarmid
crabs as Sesarmaa curscsoense (Schub and Diesel 19953), Ammases miersif (Schuh and
Diesel 1995h), Perfsesarms bidens (Islam er af 2000) and N, indrcam (Islam er 2l 2002a).

Development to the first crab stage in A. cinercum was successful at 20.1 and 26.7 %o
but mot 2t 12.5 and 31 %o (Costlow er &/ 1960) and individuals of A, ricordi survived at
15-35%a, but died ar 10%s or lower salinities {Dicsel and Schub 1998, which was similar
to the present results, Unforrunately, the shove authors and the present study did not test
at higher salinities, so that the upper lmit of salinity tolerance during the early
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development of A, ofmerewm, A. meondi and M trispinesum remain unknown. [n all
these species including the present one, the first zoea most probably hatches at low
salinity near shore or estuarine waters; subsequent zoeal stages occur in the marine
environment, and waters of lower salinities are invaded by the megalopa (Costlow ef al,
1960, Alvarez and Ewald 19900,

Tolerance of N wispinosum larvae to low salinity decrenses in successive stages. The
first zoea had high survival rates ar 20-30%0, and developed well ut 5% with a slightly
shorter duration. This may reflect an adaptation of the first zoea 1o regular release in
brackishwater and garly development in marine water habitots. Laborutory investigation
showed that the later zoeal stages of A trispincsum exhibit a slight preference for
brackish to marine conditions, where they showed the shortest development and highest
survival rates. At 15 and 35%, they displaved clearly delayed development and increased
mortality. This shows that N. srispinesim is a species whose development takes place in
near shore water,

Results of the present studies revealed that the major part of the larval development
of N. rrfspinosum appears to take place in lower estuaries and in coastal oceanic waters,
where salinities berween ca 20 and 30%o are found. This salinity range was also found to
be oprimum for larval development in other brackishwater sesarmid species {Costlow e
al 1960, Anger er al 1990, Islam er af 2000, 20022). The salinity tolerance of other
sesarmid larvae decreased during development where the first zoea are released into
brackish near shore warers, and subsequent stages occur in the reladvely stable
conditions in lower estoaries {Schuh and Diesel 1995a,b, Diesel and Schuh 1998, Islam e
al, 2000, 2002a).

The osmoregulation in decapod crustaceans did not change during development
from larval hatching throngh the adulr phase (Charmantier er af. 1998, Charmantier and
Anger 1999, Successful development of Sesarma curscacense from hatching to the end of
the first crab stage through meramorphosis occurred in the full salinity range tested
(15-32%0), although mortality was significantly enhanced and development delayed at
15% (Anger and Charmantier 2000). Our results are most similar with these findings,
Larval survival of A, miersif was frequently higher at 15-25%o than in seawater (Anger
1996), while higher morality occurred at the extremes of 10 and 33%0. The present
result is apain similar to those observed in A. mrersid Lowest morality and shortest
development duration occurred generally at 13-25%e, indicating an optimum st
moderately reduced salinities {Anger er al 2000). The optimal salinity required for
complete development of each larval stage of N roispinosum varied at ca. 20-30%.. The
salinity of the Shimajiri mangrove swamp is nearly 20-23%e, which is Jower than
seawater and similar 1o the rearing water. Hence, the present results suggest thar the
larvae of N trfspinosum develop in estuarine water and recruit to the mangrove swamp
at the megalopa stage, where they spend the rest of their lives.

Temperature had a sirong effect on development duration in A. seiersif (Schub and
Diesed 1995h), Larvae of N, rispinosum reared at 20°C took a longer period 1o reach the
first crab stage than those reared at 25 or 30°C, and they suffered higher momality at
lower salinities. Similar effects have been repored for other sesarmid species seared
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under comparable constant laboratery conditions {Costlow ef al 1960, Alvarez and Ewald
1994, Schuh and Diesel 1995b), The development duration of A rrigpinosum at 25°C was
intermediate berween those observed at 20°C and 30°C, and survival was higher. The
results are simnilar to those of A miersd? (Schub and Diesel 1995b). The conditions of
constant temperature and salinity used in this study are obvicusly nor found in the
larvaes matural environment, but the ecological significance of our results can be
appreciated when the situstion in the larval habieat is considered.

In future studies, larvae should be reared under oprimum salinity conditions to the
megalopa stage and then wansferred to different conditions of gradually decressing
salinity. Those tests combined with field conditions, would hopefully show at which
developmental stages return from the séa to brackish or estuarine water, and eventually,
1o freshwater habitats, and where their metamorphosis takes place (Anger er &l 1990}
Onee the complete life cycle is known, this species could become an interesting and
suitable model for the studies of larval devclopment in mangrove sesarmid crabs and
hence, @ model for the development of physiclogical adaptations in crustaces during the
transition from life in the sea to freshwater and terrestrial environments.
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Abstract

The study was designed o determine the cosis, returns and redacve profiabilicy of pead
fzh and oursery Gsh production. In crder v atsin this obpective, o votal of T prodscers:
35 prodiecing pond fsh and 35 producing aursery fish were selected oqt the bagis of
purposive random sempling echnique from & villages undsr o Upazilas (Supanagar and
Santhia) of Pabna district. Tt was estimated that per hectars per year gross cost of pond
fish producrion was Thk 63,918 while gross return and net retarn were Tk 91,707 and Tk
25789 respectively, Ier hecture per year gros cost of ourery fish production was Tk
E1ARY while gross return and net retuien were Tk 130272 and Tk 51,7283 respectvely.
The findings revetled thar aosery fish production wes more profitable than pend fish
production. Cobb-Douglas production funcrion was applied e realize the specific effect
af the faciors on pond fish and nursery fish production, Tt was obsereed that most of the
incheded variables had significant impect on pond fish and nursery fish produecdan. O
of five varighles included in the function, all the vamables had positive impact on relurn
fram pond fish producton bist siock value of pond, marerial cost and poad area bad
posibive impect on relwem oam weesery fsh production,

Eey words: Economic efficiency, Nursery pond

Introduction

Fisheries sector plays an important role in nuotrition, employment and forsign
exchange esrnings in the economy of Bangladesh Most of the people in this conntry
depend on fish s main seurce of animal protein. Aboot 63 percent of animal protein is
supplied by fish alone (DoF 2002), Tt bas been estimared thar about 1.3 million people
are directly employed in this sector, Another 12 million people indirectly earn their
livelihood from fisheries related activities. Frozen shrimp, fish and fishery produocts
occupy the third position in the country’s exports (53.77% of rotal foreign exchange
earning). In 2000-2001, fisheries sector contributed 5.3 percent 1o the total GDP of the
country (DoF 20023, The country's total production of fish was 17,81057 tones in 2000-
M1 of which 14,001,560 tones were from inland sources and 3,79.497 tones from the
marine sources. The growth rate of the production during the last decade on an average



M_M. Hague ar of.

was 7.11 percent. However, the present growth rate is quite encouraging which, in face, is
T.20 percent {DoF 2],

In Bangladesh, there are two sources of fisheries- inland fisheries and marine
fisheries. The contribution of the inland fisheries is 78.69 percent 1o the rotal carch
while the marine's contribution is 21.31 percent. OF the different inland warer bodies,
ponds are the most important for their easy access to fish production and abount 79
percent of total production of fsh comes from inland sources and of this, about 40
percent comes from ponds. The total arca of ponds and ditches 15 2,41,500 hecrares (DoF
20025, The need for fish sced production is now more increasingly felt than ever before
a5 natucal seed collection has been alarmingly depleted due to many natural and man
made causes. In Bangladesh, there are about 779 private and 113 public hatchenies. The
annual fish seedfry production is about 2,20,217 kg. The stecking size of fish seed of the
country comes from nurseries, both public and private nurseries. In the country, there
are about 4,133 private nurseries, with an average area of 1 hectare each and K2
government nurséries covering an arca of about 60 hectares, In 2HW0-2001, both privae
and public nurseries produced 5,055 million fingerlings (DoF 2002).

In Bangladesh, increased aquacultural production, mainly pond fish production can
help to meet the increased domestic demand for fish (20.75 lakh ton/2.075 million tones;
FFYF, 1997-2002%, In order 1o meetr the shortage of fish, the Department of Fisheres
{DoF) and some Mon-government Organizations (NGOs) are encoumging people o
increase fish production in their surrounding water areas (pond, beor, feon beefetc.). In
response 10 povernment's initiative for augmenting fish production in the country,
people have sared to be occupied in different types of fish production activities. The
fwo important activities are raising of fingerlings and production of table fish using
different types of technologies popularised by various government and non-government
#gencics,

The focus of the present study @5 o provide information about comparative
profirability of pond fish and nursery fish production. Moreover, results of production
function analysis can indicare which inpur is used efficiently. Some studies (Islam and
Dewan 1987, Khan 1996, Malek 1997, Rahman er &0 1997, Rahman er af 1998 and
Siddique 1999) were conducted on pond fish production and fish seed/fingerling
production based on economic returns. In this context, the present study was aimed 1o
determing the relative profitability and resource use efficiency of pond fish and nursery
fish production.

Methodology

The study was carried out from January 1o November 2000 in selected areas of
Pabna district. A set of interview schedules was pre-tested and developed. Data were
collected from 6 villages under rwo Upazilas {Sujanagar and Santhia) of Pabna diswrict. A
toral of 70 producers: 35 producing pond fish and 35 producing nursery fish were
selected on the basis of purposive random sampling technique. In this study, a simple
tabular method was followed 1o illustrate the whole picture of analysis. The sum, mean,
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percentage, ratio, oo, were the simple statistical messures emploved w show the
comparative performance of pond fish and nursery fish production, Relative profirability
of pond fish and nursery fish production hss been determined on the basis of mer return
analysis.

Ner reriirn analveis

To derermine rhe net returns from pond fish and nursery fsh production, gross
costs (vartable and fxed cost) were deducted from pross returns. An easy principle 1o
determine costs and return was followed 1o determine the profitability of pond fish and
nursery fish production. For this purpese the following equarion was used (Dillon and
Hardaker 193],

The equation has been applied for each of the selected producers.
M =PMn *Y¥Ym -!-Phl"l’h—i{ﬁ: ,* X, )=THEC Where,

I = Met returmn
Pm = Price of main product per unit
Ym = Toral quantity of main product
P, = Price of by-product per unit
' = Cruanticy of by-product
Px, = Price of ith input per unit for prodacing pond fish / nursery fish
X = Quantity of the ith input for producing pend fish / nursery fish
TFC = Toral fixed cost
i = 1,2, 3, - - - == oo, n{number of inpur)
Funcrional anelysis

To explore the effects of variable inputs both linear and Cobb-Douglas production
function models were estimated initially. Data were converted o per farm basis to
facilitate the analysis, The resuls of the Cobb-Douglas models appeared to be superior
on theoretical and sconometric grounds. So the Cobb-Douglas model was accepted for
interpretstion, Five independent variables were employed 1o explain the gross remurns
from pond fish and nursery fish production in the study areas. Regression analysis
{ordinary least squares) merthod was used 1o determine the effect of these inputs. A series
of regression procedures were carried out to be sure thar serious multicollinearity
problem did not exist. Cobb-Douglas production function analysis was done taking 33
pond fish farms and 33 nursery fish farms into account separately. The function was
specified as:

Y=t 8 1 bt 285 o7

The function 'was linearised by transforming it into the following double log or log

linear form;
mY¥=hha+bhaX,+bnX;+bnX,+bnX,+blnX,+ L
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Where,

Y = Gross remsrn from fish/fingerlings production per farm (Tk);
X, = Stock value of pond per farm {Tk)

X, = Material cost per farm (Tk);

¥, = Labour cost per farm [Tk}

X, = Pond area (hectare);

X, = Depth of pond water (metre};

In = Nawral logarithm;

a = Intercepr;

b, = Production coefficients; and
= ErTor term.

Some important inputs like feed, ferilizer and chemicals were inchided in the
model a5 material inpur. Furthermore, few important variables like expenience in pond
keeping, number of ponds, duration of water eic. which might affect pond fsh and
nursery fish production could not be included in the model due o non-availability of
appropriate dara for the model.

Results and discussion

o5ty amd reftirns
Ameng the different cost items, cost of fish sced appeared 1o be the highest and

represented 35 and 50 percent of 1otal cost of pond fish and nursery fish production. The
average per hecrare cost per year amounted to Tk. 59,532 and Tk. 73,267 for pond fish

and nursery fish production (Table 1)

Tuhde 1. Annual cost'ha of different items required for pond fish and nursery sk production

Cost flems Pond fish production Muirsery fish production
Fish seed 3156279 37,920.59
. (54.700 {30.39)
Feed £.930.98 2,704,202
{10000 (3,59
Fertilizer e 4.443.29
{3.56) (5.5
Human Labour 13,121.5% 17,855 80
[22.04) (23.78)
Chemicals 143171 6,056,595
[2.44] _{B.05)
Miscellaneauns® 4,344,385 B, 237,
(7.30) {B.29)
Toral 5651210 1526731
{1041} [RLEEN

Zoarce: Hague 2000 Note: Mumihers in the parcntheses indicate (he perceniage af roal cost.
Miseetlineous inchuded emleitainment, tRgsponation, medisine eic
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Table 2 capures information on cost and rewen per hectare of pond fish and
pursery fish production. Gross returns from pond Gsh and numsery fish production
amounted o Tk21,707 and Tk 13272 respectively, Gross costs were Tk, 59,532 and
Tk.75,267 per hectare of pond fish and nursery fish producton. The net remens from
poed fish and nursery fish production were computed at Tk, 32,175 and Tk, 64,005 per
hectare, Met returns per taka invested were Tk 0,54 and Tk, 0.85% for pond fish and
nursery fish production respectively, The benefit cost mtios (BCE; undiscounted) of
pond fish and norsery fish were 1.54 and L85 respectively, indicating that production of
fish and fingerlings was profitable. A comparison of the net returns from production of
pond fish and nursery fish suggested thar the net return of nursery fish was higher than
that of pond fish,

Table 2. Per hectare annual cost and rewwrn from pond fish and pumsery fish production

——

Measures Pond fish production Fish nursery operation
{iross resurn (Th'ha) o1, Toa.h1 138372 H
Giross cost { T hoha) IR0 T3,260.31
Bet retum (Th'Ta) 3217451 a4, 004,89
Met return per Taka invested .54 .83
- Benelit cost ratio (BCR) 1.54 1.55

Eource: Hague J000

Facrors affecting pond fish and sursery fish production

Fish and fingerlings production in ponds resulis from the effects of the various
inputs emploved in the production process. [nputs used in any kind of production may
be classified broadly into material inputs and labour inputs. Furthermore, in pond
operation thers are some inherent charscteristics of pond environment and factors that
affect its production stch as pond area, depth of pond water and rhese factors can be
employed to explain the vadation in curput of ponds, Accordingly, some crucial inputs
have been included to explain the varistion in productivity of fish ponds.

Interpretation of results

Estimated values of coefficients and relsted statistics of the Cobb-Douglas
production function for pond fish production and fish nursery operation are shown in
Table 3, From the wable, the following features emerge:

The function fued well for pond fish and nursery fish production s indicated by F-
values and R, The coefficients of multiple determination, R* were 0.897 for pond fish
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and 0,916 for nursery fish production. B of 0.897 for pond fish indicated that variables
included in the model succeeded in explaining abour 90% of the total variations in the
value of pond fish. On the other hand, R® of 0.916 indicated thar sbout 92% variations in
putput of mursery fish was explained by the explanatory variahles included in the model.
The F-values of the two equations were highly significant ar 1% levels implying that all
the included explanatory varisbles were important for explaining the variations in pond
fish and nuesery fish cutput. The sum roral of all the production coefficients (production
elasticities) of the equarions for pond fish and nursery fish production were 1.285 and
0.869, This indicated that the production function exhibited increasing returns to scale
for pond fish production while it indicated decreasing returns to scale for nursery fish
production.

Inrerpretation of Cocfficients for Individual Vardables

Stock value of pond (X,): The regression coefficients of stock value of pond were positive
for pond fish and nursery fish farm and significant ar 1 percent and § percent levels
respectively indicating that each one percent increase in the cost of fry and fingerlings,
keeping other factors constant, would increase gross refurns by 0.126 and 0,393 percent
respectively,

Table 3. Estimaved values of cocfficient and refated stadstics of
double-log production fanction medel

Explanatory variatles Pomd fish production Mursery fish production
Imrercept 4,534 112
Stock value of pond (X, ) 0.226%~* 0.393

(0 0E0} (0. 196}
Marerial cost (X0 [.203e= 0314
{0,144} (0.17%)
Labour cost [X,) e Q37T
{0,100 (0.142)
FPond area (X,) 0,404+ 0695+
{0175 {0270
Depth of pond waer (X,) NET -, 160
(0.207) {0.322)
R (adjusted) nRy 0.916
F Al X5h== T4924==
Returns w scale ( 2, bi) 1285 086G

Wotz: Figures in the parencheses indicare standard error.
wwh Sipnificant an 1% bevel. * Significant a1 5% bevel. * Significant a1 10% level

Matesial cost (X,): The coefficients of material cost were positive for pond fish and
nitrsery fish farm and significant at 5 percent and 10 percent fevels respectively. It
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revealed that each one percent increase in the material cost, keeping other factors
constant, would increase gross returns by 0.293 and 0.314 percent respectively,

Labour cost (X,): The regression coefficient of human labour cost was positive for pond
fish production and significant at 5 percent level indicating that one percent increase in
cost of this input, kecping other factors constant, would increase the gross return of
pond fish production by 0.226 percent. On the other hand, the coefficient of human
labour cost was negative for nursery fish production and significant at 1 percent level,
which implied the indiscriminate and excessive use of this input resulting in
inefficiency.

Pond area (X,): The coefficients of pond area were positive for pond fish and nursery
fish production and significant at 5 percent levels. It revealed that each one percent
increase in pond ares, keeping other factors constant, would increase gross reTurns by
0,404 and 0.699 percent respectively.

Among the inherent variahles, depth of pond water hat ne significant impact on
pond fish and nursery fish production.

Results of the regression coefficients suggest that most of the variables included in
the production function were significant in explaining the gross Ferurns from pond fish
and nursery fish production. The coefficients of stock value of pond, material inpur,
lahour cost and pond area were highly significant for both the practices.

Conclusions

The study reveals that nursery fish production is more profitable than pond fish
production. The resulis of the study indicate that both pond fish and nursery fish
production can be increased by efficient reallocation of factor inputs. It is evident from
regression coefficients that stock value of pand, material input, labour cost and pond
area of beth the enterprises emerged as crucial factors. In the case of nursery fish
production, labour ¢ost demonstrated negative coefficient, which implied the
indiscriminare and excessive use of the resource resulting in inefficiency. It may be
sugzested that the producers have scope to attain full efficiency by reallocating the
resources in both the practices.
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Short Note

Eco-biology of Mastacembelus pancalus (Ham.) and their
distribution in different water bodies

M. Afeal Hussain, F. Adib Flowra and M. Altef Hossain™
Fizheries Labaratary, Deparement of Zoology, University of Reishaki, Rafshahl 6230, Bangladesh
B orrespanding gurhar

AlbsLract

The cco-binlogical of the spiny eel, Masscernbelus pancalis in the river Padma, adjacent
food plains and pends were influenced by various physico-chemical factors such as water
cempersours, water transpacency, pH, dissolved oergen, free carbon diccide and
alkalinity. Floos! plain areas are the besy habitar for che M parcaiiy with maximum
abundance

Eey wards: Eco-biological condition, Padma, Flood plains, M. paocafus

Mastacembelus pancalus is 3 common  freshwater spiny eel of the family
Mastacembelidae locally known as baim. The present study area comprised of the river
Padma snd flood plain areas is supposed to be ideal for freshwater habitat of lotic typed
and lentic typed for the occurrence of M. pancaivs. The systematic account and smdies
reported by Karim and Hossain (1972 a & b}, Shafi and Quddus (1982), Rahman {1989,
Jhingran and Talwar (1991 indicated that ihis fish remained virmually unsudied.

To establish the eco-biology of M pemcales, fortnightly water samples were
collected for a period of one year in the river Padma, adjacent flood plains area (beel] and
ponds, The water temperature was recorded with a mercury thermomerer, pH by pocker
pH meter (WQC-0A, TOA). Dissolved oxygen (D0 and free carbon dioxide (CO;) were
megsured following the methods described by APHA (1989) and Welch ({1948,
respectively, Water current, squatic vegetation and sbundance of the fish were also
investigated. The monthly meteorological recorded data on the air temperature, rainfall
were collected from the Meteorological Department of Rajshai,

The physico-chemical parameters of the river Padma, flood plain sreas and ponds are
exhibit maximum and minimum varations according to change of month and season are
shown in Table 1, and eco-biological variation in disribution of M. pancafus is given in
Table 2.
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Tahie 1, The maximum and minimum limit of physio-chemical parameiess

Parnmeters Limils Warer bodies
River FFlood plaans Pond
Adr vemp. Maximum April April May
Minimum Junuasy January January
Water temp, Maximum May April May
Mirimum January Jamuary December
Raintall Maximum Seprember December September
Mintmum Drecember April Diecember
Transparency Maximum Apnl Diecember August
Minimum Augs December May
pH Maximmm Janusry July April
Minimum July HNovember Augnase
Dissolved oxygen Mazimuam Cicr-May August April
Minimum July-Sep, Aprl Aupgust
Carban-di-oxide Mamimi June-Mow. Feb.-May Tune-Dec.
Minimum Dlec.-May June-Jamn. Jan-May

Tahbe 2, Ecowbiological distribution of M. prrcaies in differene warer bodies

Ecological condition River Flood plains Pond
Soll texmare Sandy and sandy loamy  Mostly sandy loamy  Mostly clay
Water currens Very commaon Moatly stagnant, Srprnant
fare in monscon

Water termp. 13.5.20.8C 16.7-28.9°%C 8-31.4C
Transparency 0.05-1_24m 0.31-143m {L.35-0.46m
Dizsobved oxygen 3.15-3.95mg1 £.73-831mg 3156 5dmpl
Carbon-di-oxide 2.62-841mgl 2.64-8.66me] L77-8.23mp
pH 6, 75-8.1 6.57-7.63 f.83-8.19
Aquasic vegetatiid Rare Rare Common
Spesies abundance Commin during mozsoon, Very commdan Rare

rare kn resa period

O the observation, among the 3 aress studied, M. pascelus were more abundant in
floed plain areas then ponds or river Padma. Among the fishing season winter season and
carly part of the summer are found as peak period for M. pascalus along with other
fishes because food plains becomes calm and water starts to be vacated. It was ohserved

that this species spawn in the monsoon.

Ameng the different parameters, rainfall is an important factor in the breeding of
M. pancalus #s cloudy day accompanied by the thunderstorm and rain, seen 10 exercise
some influenced on spewning (Saha er af 1957). In the river Padma, the minimum
rurbidity was found in the mensoon and pest mensoon months like June 1o September
due 1o strong current of water which washed away huge silt in water including many
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other suspended matter, From Ocrober onwards up 1o May, water become slowly clear
with the maximum values of transparency due o absence of such dismurbing matters
Hickman 1979, Hossain 196%).

The calculated mean values of pH were recorded in the Padma indicared neuwrral or
slightly alkaline. In the flood plains and ponds, the pH values were almost same 1o the
river warter { Table 1). Among the dissolved gases, in the food plain aress the average
dissolved oxvgen (D0} contents is more than the other water bodies (Table 2). The
Mucruation in the DO concentration is mainly influenced by the Gictors like dissolved
organic mater, plankton and borom vegetation, The values of free carbon dioxide show
imverse relationship 1o the oxygen.

The present investigation aiming the physico-chemical condition of three types of
water bodies and a comprehensive observation do, however, make it possible to describe
which factors play a definite role are in need of more precise analysis.
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