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Commercial Use and Prospects of Non-conventional Aquatic Resources

©, 3qfEE T

Abstract

This paper highlights the commercial importance and prospects of non-conventional aquatic organisms from inland
and marine ecosystems of Bangladesh. Besides fish and shrimp, we have large varieties of non-conventional aguatic
organisms those have immense potentialities for nutrition security and export earnings. Therefore, the
non-conventional aguatic organisms such as snail, mollusk, eel, turtle, crocodile, etc of our inland waterbodies could
be brought under culture system. Farming of eel and turtle (especially soft-shell turtle) exists in many Asian
countries including Japan, Taiwan, Thailand and Vietnam. Snail, mollusk, eel and turtle are traditionally consumed
by minority and tribal communities in the country and have large export potentialities. The meat of crocodile is very
costly item in several countries. The skin of crocodile is used to produce bag, wallet, belt and purse. Bone of
crocodile is used for producing costly perfume. On the other hand, in marine ecosystem, seaweeds have great
potentials in blue economy. Lobster, squids, jelly fish, mud crab and horseshoe crab have also immense potentialities

for nutrition supply and expart earnings
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Genetic Implications for Sustainable Fish Production in Bangladesh
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Abstract

Fish production of Bangladesh is increasing every year. It has registered a yearly rate of increase at 5.35% during
last several years. The production was 3.68 million MT in 2014-15. The production has been mainly achieved
from aquaculture in inland closed waters and although production from inland open waters of beels, rivers,
baors and haors has been on increase since last few years, its contribution to total production has been
decreased by about 50% during the last 3-4 decades which is alarming. Fisheries biodiversity of the openwaters
has been drastically reduced; the abundance of many species has so much reduced that they appeared to have
reached to bottleneck condition and rapidly going to be extinct from the nature. This is really shocking, for,
biodiversity of natural waters being subservient to the biological wellbeing of the hatchery populations engaged
in seed production for aquaculture. The hatchery stocks of the cultured species are prone to loss of genetic
variability in the process of seed production and are needed to change with fresh stocks from nature; the natural
stocks are referred to as the repository of hatchery stocks. So, aquaculture production can not be sustained
without having been attained an ability to manage and conserve the counterpart natural populations in the
openwaters. There is scope of increase of fish production through intensification of aquaculture in the country,
however, that would entail a strong preparation for producing genetically good quality fish seed of such a big
quantity of the species employed in hatchery which is again daunting at the backdrop that a big array of
untrained people engaged in seed production in about 1000 public and private hatcheries leading chances of
availability of quality fish seed of such big quantity at a bleak. At this juncture the capability of the DoF with
respect to trained manpower and quality of supply and services for extension would be really determining for
achieving sustainability of fish production in the country in the near future.
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(Management of fish sanctuaries and sluicegates)
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(Culture intensification and genetic considerations)
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(Genetic quality of fish seed)
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(Genetic training of hatchery workers/technicians)
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(Genetic selection and domestication selection)
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(Control of culture environment)
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(Development of supply and services quality of DoF)
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(Training programs for DoF personnels)
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Present Status of Commercially Important Finfish in Trawl Catch of Bay of Bengal

AFRASH Cars B @ o AT

Abstract

Trawl fishing in Bangladesh commenced in 1972 deployed in exploitation of demersal fish and shrimp, but in
recent years focus being calibrated to mid-water trawlers and long liners to encourage pelagic fishing in deep
and distant waters. This article looks into ways of species composition of commercially important finfish species
in landed trawl| catch depicting the trend of stock and efforts to provide available information so that fishery
biologists, planners and administrators may take an inclusive resource based management plan for keeping
sustainability in marine fishery resources. The secondary data of landed trawl catch of fin fish since 1985-86 to
2014-15 was used. There are more than 90 species of fish of about 30 families which have commercial
importance. Intense exploitation with high fishing efforts and increased capacity of fishing vessels dominated in
present trend of marine fishing. Since industrialization in country’s marine fishing sector, three phases are
visually demarcated. Phase | indicates from 1985-86 to 1999-2000, phase |l from 2000-01 to 2009-10 and phase
Il started from 2010-11. The abundance index (catch per unit effort- CPUE) was in increasing trend (4.05) at
phase | where fishing was almost in a virgin stock and went down to 2.18 at phase |l. At phase I, the CPUE being
risen to above 4.0 due to added modern and hi-tech vessels added into the fishing fleet together with imposed
restriction on unreported catch. The number of trawlers engaged in fishing was 14 at the initial stage to 31 in the
beginning of phase Il and sharply increased to 175 in 2014-15. Though, there are various category of vessels
engaged in trawl fishing in the Bay of Bengal, grossly categorized into steel hull (freezing vessels) and wooden
bady (chilling vessels). The CPUE of steel hull trawlers were 4 to 6 times more that of wooden hull trawlers. Catch
ceiling or quota should be enacted as a prescription in order to reduce this inequality side by side to maintain
sustainable exploration of fishery resources. Recent promulgation and implementation of moratorium on catch
fish for a certain period shows better impact on stock in terms of quality and quantity of fish. New surveys and
new information on stock by survey vessel in calibration with historical catch-effort data would be effective for
formulating proper management strategy with regard to maintain sustainability of marine fisheries resources
especially before increasing any effort to the existing fleet.
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(The present status of fishing fleet)
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(Finfish species composition of industrial trawling)
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Hafe: afafers ao7 G w9s wRfae wdafeasna
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Ariidae (at fishes 11.99 302 348
Sciaenidae Croaker, Jew fishes 10.37 381 465
Nemipteridae  Threadfin breams, red fish 9.00 1042 157
Trichiuridae  Hairtail fishes 6.19 6.3 6.53
Carangidae  Jacks, Scads Blackpomfret 5.7 409 389
Scombridse  Mackerels, tuna 536  7.41+234(tuna) 1028+322 (tuna)
(lupeidae Sardines, Hilsa 357 I075+334(Hilsa) 37.00+L.21 (Hisa]
Pomadasyidae  Grunters 247 0.41 027
Stomateidse  Pomfrets 1.82 183 059
Harpadontidae  Bombay duck 1.29 254 218
Lutjanidae  Snapper 1.07 037 043
Cephalopoda  Squids Cuttlefishes 14 1.06 144
Elasmobranchii - Shark, Skates, Rays 338 080 112
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(Industrial trawl fishing and CPUE)
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Sustainable Development Goals : Fisheries Sector Perspective
Y TR TR

Abstract

After successful achievement of the goals and targets of Millennium Development Goals (MDG), world leaders
through the United Nations agreed to accept the Sustainable Development Goals (SDG) as an intergovernmental set
of aspiration Goals with 169 Targets which is known as “Transforming our World: The Agenda for Sustainable
Development”. It was adopted as the SDG in a UN General assembly on 25-27 September which has 92 paragraphs,
with the main paragraph (51) outlining the 17 Development Goals and its 169 Targets. The duration of attaining the
SDG is from 2015-2030. Bangladesh, being a proud country of one of the best achieving developing countries of the
Goals and Targets of MDG, contributed a considerable number of Goals and Targets for SDG. Bangladesh led the
developing countries in the intergovernmental negotiations to finalize the document. In stated 17 and 169 respectively,
a good number Goals and Targets of SDG are directly or indirectly related to the Ministry of Fisheries and Livestock (MoFL)
and the Department of Fisheries (DoF), Bangladesh. The Goal number 14, titled as the “Life Below Water” states the
development and sustainable use of the oceans which is directly related to fisheries sector. Being a member of the
countries of the Bay of Bengal Large Marine Ecosystem (BOBLME), we could exploit hardly a little of our marine and
coastal living resources due to insufficient manpower, knowledge, equipments and initiatives. Under the SDG, Itis now
an obligation of sustainable use of this resource. We are happy that after a long wait, the survey and research vessel
“R V Meen Sandhani” is now in Bangladesh, waiting for her commissioning and first voyage. This vessel can open a
new dimension of sustainable use of the marine and coastal resources of Bangladesh.
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14.6 : by 2020, prohibit certain forms of fisheries
subsidies which contribute to overcapacity and
overfishing, eliminate subsidies that contribute to
illegal, unreported and unregulated fishing and
refrain from introducing new such subsidies, recog-
nizing that appropriate and effective special and
differential treatment for developing and least
developed countries should be an integral part of
the World Trade Organization fisheries subsidies
negotiation,

14.7 : by 2030, increase the economic benefits to
Small Island Developing States and least developed
countries from sustainable use of marine resources,
including through sustainable management of
fisheries, aquaculture and tourism,

14.b : Provide access to small scaled artisanal fishers
to marine resources and markets
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Women's Participation in Hilsa Fishery Conservation : An Initiative of ECOFISH®® Project
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Abstract

Hilsa (Tenualosa ilisha), is an anadromous fish, called ‘llish’ in Bengali and commonly known as ‘Indian shad’, that is
honored as the national fish of Bangladesh. Approximately 0.45 million fishers directly depend on Hilsa fishing for
their livelihood, and 2.5 million people are indirectly dependent on Hilsa fishery value chain. Women'’s participation
in Hilsa fishery value chain in Bangladesh is largely invisible. They are assumed as neither to fish in coastal waters
nor to directly participate in fishing because fishing is considered to be the mainly man‘s work. However, women
can play an important role in Hilsa fishery value chain and therefore, can contribute to the decision making in
sustainable fisheries management. In an effort to improve resilience of the Meghna river system and the
communities reliant on Hilsa fishery, a USAID funded “Enhanced Coastal Fisheries in Bangladesh (ECOFISH®)"
initiative has been jointly implemented by WorldFish and the Department of Fisheries (DoF), Bangladesh. Gender
equity and women empowerment have been considered as important inbuilt component in this project. To increase
resilience and social cohesion, ECOFISH®™ addresses gender mainstreaming in all its activities. The project targets
100,000 fishers family members (around 50% women), who will be benefitted directly from the project. Also, 200
Fishers’' Women Community Savings Groups (CSG) will be formed during the project period in different villages
scattered throughout five Hilsa fish sanctuaries. Fishers’ women have been provided with different on-farm and
non-farm alternative income generating activities (AIGAs) to support the households during the fishing ban period

and thus to influence the compliance of the management plan of the Government of Bangladesh.
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Importance of Sanctuary for Enhancement of Fish Production and Biodiversity : Baikka Beel Perspective
©, fovy ol T € ©, @itz W SR

Abstract

Wetlands comprising of areas seasonally or permanently under water have been declining and degrading rapidly
in Bangladesh over the past three decades. Factors behind this include flood control and drainage, expansion of
agriculture, aquaculture and urban development, over exploitation of resources, infrastructure, blocking
waterways and pollution. This degradation bring threats to fish production from inland open water and other
services and products including aquatic plants used for food, animal fodder. A wetland sanctuary can be the
option to increase the fish production through biodiversity conservation, Wetland sanctuary is defined as an
area of public lands and water that is permanently set aside by the Gavernment to have no human extractive
use round the year. Baikka Beel Sanctuary a Government declared permanent wetland sanctuary at Hail Haor
managed by local resource management organization (RMO) is performing an excellent job to enhance fish
production in the area and regenerating biodiversity as well. The estimated production in Hail Haor was signifi-
cantly higher during 2015 compared to baseline of the year 2000 and increased of production from 171 to 402
kg/ha. Changing in number of species in Hail Haor during MACH, IPAC and CREL period also showed that the
number of fish species also increased from 71 to 79 species during the same period. The study revealed that the
impact of biological significance of improved management practices through establishment and maintenance of
permanent wetland sanctuary has a significant role on production enhancement and species diversity. A
particular safe areas that contain water during the dry season play a vital for survival of fish population and act
as a "brood-fish bank” that helps to repopulate the wider wetland-floodplain system.
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Trend in fish cath in Hail Haor (2000-2015)
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Impacts of 15-Days Banning Period on Breeding Season of Hilsa Production
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Abstract

The study was conducted to assess the impact of fifteen days fishing ban on breeding success of hilsa shad in the
major spawning grounds of hilsa in the month of September and October, 2015. The study showed that fishing
ban during spawning season has significant role in the successful reproduction of hilsa. Due to successful
spawning of hilsa about 30,897 crore jatka were added to the hilsa population. In and around the spawning
grounds among all the captured hilsa, male:female ratio was found 2:8. In the year 2010, 2011, 2012, 2013, 2014
and 2015 spent hilsa were observed about 33.69%, 36.27%, 35.79%, 41.02%, 38.89% and 36.60% respectively in
the spawning ground during spawning season. The egg production was calculated as in the year 2010, 2011,
2012, 2013, 2014 and 2015 about 336199 kg, 385500Kg, 380400Kg, 447100Kg, 417765 Kg and 494365 Kg
respectively hilsa eggs could have been produced indicating a positive impact of 15 days fishing ban in spawning
season. On the other hand, fewer juveniles and spent hilsa were observed in the adjacent areas of the spawning
grounds indicating that in comparison to the recent reports there is positive impact of fishing ban (brood
production) on breeding success of hilsa. Finally, the fishing ban (hilsa brood protection) was found effective for

successful breeding of hilsa.
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Critically Endangered Mohashol : Present Status and Conservation Strategy
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Abstract

Meahashol, one of the most beautiful endemic fish of Bangladesh is globally acclaimed sport and table fish. In the
past two mohashol species Tor tor and Tor putitora were reported to be available in some rivers of different parts
of Bangladesh, but at present it is very rarely found only in the Someshwari river. lllegal fishing, soil eresion and
siltation, construction of flood control and drainage structures, excessive human intervention on this river for
livelihood as well as climate change are the main causes to degrade the habitat of mohashol. Moreover,
unscientific coal mining in Meghalaya has further aggravated the problem. Consequently, mohashol has been
ranked as critically endangered in red list of IUCN in Bangladesh. Although few attempts have been made for
conserving mohashol, it did not get due attention. So, it is prime time to put our heads together to conserve the

aristocratic, iconic mohashol.

TIAE WA P eEifestEd Stey e W
T B 4TS 4 WEEfes S = s Ao |
TG NPT NIOAE FAES] TR GEd oA E,
ESHE TS UNE A2 AT TAHH 7TH A |

fodt: GTITPe 7171 (4T AT T

frgn#t o FeRiths e game fish ZER
wefera fAramas @2 I | @9 @hednE
aferaifet Tre@ e Joom ¢ Fffe Tz A
oy @l qF | wheery Fwma € A€E T8
fEea sErer sifzm %48 | s adfaeE
Frare fasarea e o e g aaad
Fufs 73 | QTR JFRCem afe @fe w=rEE
2000.00 %[ Yooo.oo GIEE f4f& 3@ I =)
TGS TR IEE AT A b-b @l (& |
T3 (2@ A & wde a4 99 fZene 4re g
T LCACH! Bal ALH01H TZA IUCN A9 (1
foB-« TGS Al Feawe qUEL G 7 e A2
faeqe sifea sreia 312 0@ @ |

cSionfers e
(Geographical distribution)

cetatfer anife farasarm TEremER arfegae siws
@ ar | @it wfed ¢ wid-+F «f* R S o

; e

©

@ Sige, e, AfeEE, @eiE, I,
STwICATEE, WECEE, wrel, Anes, SrEfasE e
ﬁtﬂﬁremwmﬁlrmaﬁm s, S,
@, maeeEm e At anleEte « R
B NS NIAE AleH (@S | [FE FeuAnH

FACFIN (G G A2 ($96 FLeog a9
1 A |

. = -

f5a: WHIbEA TEITHE SRFTEA GTgal a1

TP

(The Someshwari river )

TETHEE WEPTEE (I 7Rl AR 99 e Wiz
2Efs e e (A 93 ETRIE et e
e | Gesifegre P S @fafoe eremE saree
CIEEA ST ARG WHSH a1 @ AN HeFes
ofSRla | CTTTE aW (NN AREE WF (A
TeAfe o A 8 WRREn AENed 4 A A
s qe B eRfze zm whed fres e f
AT FTNSH SIS AT BT |



AT AT A9 Al ceeria PR qefidE @
I G AR 2 «fb Sifa-AeEiEe s e
T TaE AT ez | TR @Fh wre FETEE
Fiferat 7T e freg |9 @S = e e
Feq R e o e @3 S A A
faifers 2rme | Yo% FER v N yeioE o
Tome =26 @3 e[z R T 1 yAEewE
w@E ww dfafe | Ifem were wEE e
G4 T8 2ME <A A 7t Ie0erE 5eet |

TBom: wwarlt A AT (P A @9rR)

TRITHE TR TN HIF
(Present status of Mohashol)

woe e ey s T Ay
YRITAS TCAMH I TAIZ G AT e |
QIS 1% TR geEfe e Terevw aars |
TA7@a SoEEE ISTHAE WO GIEEEITe F9
@ u-q eferifion It snewr I3, Tfhe e
T. tor & T. putitora A&Se &#je] A2 FFS |
Tfqe #fafbe e wifewmrer oS% | e oEy
aFD TZE e W S YooYy e S T |
T e Teievle R wRTHE a4ee TS |
[FCA  CTATS AR v TEE FAn
qGEEIS T ¢ g7 AT AEete ey
GTAR TN TROAE AE G 998 AGISI0S
Tt R@em S e o e Awfers
AT FAN | GURLE SrIAA WA S WA
@AM TSI doo-2¢o AT &, TWe FUTE FATE
FEF (S ST WIS 41 740G | O A1F T2
@ FCEAT #I0F TS AR T4 GIF0T 72T 74,
@ GURE [@oTaAE frEd ot sme venEa
s¢e frafgs | s oemy Affeds ¢ S
qANRY FEAA TICICEE GTe] HAEEE A
T | SAGE BAY @O 43 WE € 97
AQATES AAES ST W gere! Q9e Heawed

TV L, . T

e WHE ATaE, sAfaraian, ArEEd 7eg A
FAPAD TARY A WPB [ QeWH e 57y
HeHH19g FIOIIATS T FAE | G SEge]
TSEIATHE S7E BT TS 2038 A T &ANZ (@
NECHE 441 e | A3 I NZTE AT IS
% EagE T e Fmaete FIEhH w:

@ CIE A eifbe W Afe sy w4t zeny
aFe WY A @l A 2eam AR e[z 3
(12 | TEEFfeTe WTE WRIAEA W q0E |
war (odts oE ofane swer ¢ afF SraEw
WRHEA WA @S wial gafTe a4z |
T G ATRIC! GLErd FEte HEAI w4
FAEE TE GO CEEl T sineaifaa
(QTF T 9T IR AR (AF THTH T
oS S e Al ATHAl IACER B |
wr+ifa Srafee fMdtn e w_1Y Arems 6
E, AEmrE R FEe oTeeE
I WL HFRAET NZCEE 26T qry Fa
O A THEIZ A (8 | T 1€ S
fSfers «bs 95 T T G Irers eryar
I N TZITe e I A |

@ TR I AGRTS AP F Wizdd @
wﬂmﬂﬁmmmmquﬁ
ArRfed TEASTANS SR TEAMEE T
FCiHdtes  fumEe  ISTASmAE S
TG (GFHE REEEE  @TedbE &SR
(T | G TN AREEE G (T
wqiy qffe, $IE 8 AR WY @ ATF |
Ty € G T TRITe giAweid X9
aie wiew “ffafoe aF q@ea o= (TR e
711 9B 474, T WEaS [EE |

@ 9 o5 A SR w4iE S99 e w1 Tena
TS |
@ IR ST S red GRS 9at =@
FEEATHH-SATSA  AMEE (T @
ARTE SAFS | O3 FCPA Aqia A ¢
ofstaria i @3 To amfs 2afey
IR (FE TS SN AIFfeT ¢ IR
FEY ANEE@ WA | aEdr emifds, e
FOE TN 4 WOA@E T R/, Ao
AT WOHZAT GIR N N8 FE
Tge Afamede oo wE eiemRe
TIAS WA IEEAE NS gafea TLA |
wdfs e TRReETe  GEEE ey
Giqsifve dafere e Trems RydfEe @
qare FEe Sfue e Tare @92 q TR

: ol E{QNTEM



AT S WA doo fEEfbTaae @ g
(Ar9=El- BEferaramee) @fie WEw @ee (AMD) @
WIS 4 T 4fF aeEE AT gEeeE et 9

siaES, ragd dfewm FrEefa s T
JREE AR WG S14 | SF GURGE i P
fwfawre, smwetiz-99 Refe IefE g

geyfe rafbare @ew 2o | Fawe WAl Slgde] (Eeae
WS GF FA do-2@ (G eTEg A 8 e
(electric ecl) T3 Al es w1 +vs, g IEIE WFE
e e And ofe fEfFea weE e S (A |
SIEre] R ARITe (SEE 4F SrAmsE Wi A Hwae
AT T LTS I Serew 4G R

ey e AATA ¢ THATS: 430 Fraresis T4
g Gfsre W3 @Te SIS et Jrre e e
T* FLACE, (FLES GO H9Age ¢ dGarFd @I

(EEbe e TgRYE IWAMS  BARC-SPGR
AE3 AT TF T AR aegT A
oRifiE *MrFe e eel (qrEd A U3 TEhe
A5 GEHE WO SN 99 Ao We e Hafe T
GRA 4058 B | erefhe emmra oFE Fifere
TAEAS! T (HTHS AFFHE WHITA T for-(F AFeSE
e qififEne A4 SrEsd 4 AFE TS FAMA
eq Tt 1 wrefhe sfame Aawd dfeans aF a1
afma A Femez | I e s

FE0A AECATS TECEATET HIATE AW 4 (PO
(A ATHATS: OB TE ey 209 A |

w2 TrarT ¢ SR T
(Conservation attempts and future strategy)
Tl e WYE SR wee (g erd @3
TZEFEE diefes AR AEEE 49 Y FY €
W A BECR | A @ BTONT W ATrEE
HeEEda Smyel WRe AT TEA AT | W
wiywea orae ewifen We weEwe @ fog wwgrd
smrm farare |3 3 sweweE e e
SouEs FoW 4 (ArEde s @ fEe o
#Gifee qEe TesAwa Ifaa 2o s ewfea
groTele @ATERE | fFg urirg wfowre @ w@Efos
SFGAS NYTHE AR, T 101 AL SITATA] (19
Brrile (3 FEES SUA | ©Gd ATELE JIATAE ST
NAEell ZRFBHEE (BFRI) F8F T putitora HEITed
2T AT Tafed SuEd S [9fed ore @
adfiasig o Tatd | g rAE TS el 7
offFTE W3R JM@F TF YT I TAA &7 B FERPIE
sfemye sTREey e | wEreEE aEfemneg wue
WeTE WHATY, WiEwwe, G -# (golden-red-
dish) 96l SMNAa TS @GR T o e,

fom: e Gl cArmra® T (o TAME erTR)

. FEORIID
i SISHNIC Lo
¥ mt_-’:“&’%:;

853 .

SN

fefemem  wgfs shrm  (UGC), qET 97
TRy qEae § e, TEtie-ag
fifee @t ge R Kol TEETE i
a5 5a9 Ao ewfe 701 @ ©e W HEwee
ffite HEQEP fAtamme wal a< o8 ™A
FACZ | SIHD TG (RGLET AT 2T =i
Sarar A+ =it FEfamareia 68 veE |

— o

TrafT Y3 ANTEASTE! (F4F 4 4arnE AEEfed

ewgey oaife Fegwrad (Fra Sifee 1w I

SiaE @B @fes o o9 ST e 7 | FEe

AR AETE Srarea wieiw  fafafas

s facavare g arderniw wiegE e

TS wid Sfewre; fara Bferm arine «ma |

@ (Xg TN SAPTE @
Ao, ©fF fAuiee BaE oTaEe qeSH
T | S ATEE NrEod 2tefre agee & E
TERT SRS A |

@ WITHTAR SPTEE GIGreal 7l (A0S AFfes
ooy (A, FEeT) SrERe e aE e
AT AT &2 |

@ T FeEEe HHE AeE TTEE Thh A0S
1 ebReE A T AT SAEE FAWE |

AT

g

AN R i AN e s il



[

®

o
]

foq: e srEE TR TTE

IR Fara S e M aevde wgeE

e f2rEe cErEer 9

%4 -§|<1r|<j&--:s 3 WGV TS fqwTa

$ (LICS (CASA WWl 8 «aF e
wife taforaia faace st coewia <47 |

TITFI‘T'EF'“* Herwe AfeeEEne  ErEe oEE

e @ argd wew fEa

ZC*TE T

G R ]

(FIT S
faasar @r |

T FALTF TBA Sd¢o @ TETHE FHZ SA]
DI HALFO(E W AT AEE 4T FLAE-
& fawifae Riqae aaaea S frs 2
S v SR e e fara aea
12 LeTHN BALO LA | GUEHLE FfHB Fae fel
CofeE Wiqrad Welred fofere w20 ofre

I7H o AfeE Frag 309 90 S S O |
Gfl-’“r'i S WGHes (PRI AFFAAS CHd

&S TR Ta (A0S TR0 Aol eifaary
Lk D STf,‘PIl,*. | ATHLE EArE JETETE
BT 2leurd @reafg efe @« e 51|9|'|i’- -
AT TETHE Ffaw 4@E aTd WEW Y
A% HrHsTeE 9T @ [fey oRea aF T,

HEGEIR

5G|

gy ARG [_1:1:51»1‘ qlr'hﬂ)_ r<r\5ﬁ HEE (289

TG (3.), efeulae P T Tem

A At T ReTAr wwiewe fofes

rEIpIaEtag Tod MAE SEHE F9 |

!{--i TSI*E  Hog=e &-ﬁfﬁqm _3ﬁTn o ;Tjﬁﬁ‘mw
}F,J_ﬁ:_‘jl—, afe PR R EICE BRIk
-G CRE B I

@ fwEe sYeEEE FNE AE  @FEETe
gy S TN T FiRgaE

Ak ffee w4t |
@ I TN EHeE Uity @ TN oW
e qere (TGl WLE] W) @Il
HIFoT TR TR ST 41 9 AACS
T4 | oAl TRITEITEE ﬁﬁlom”e qr4y
fraeite wfgea @A E
Eichi| ’ﬂd??'ﬁFﬂ AT

o@1: TR SIEFE THITH TTE

- TSNS P IS TR
AT AR FEEN (FAWE A9 TG

| frferg ==E g agd
- farasam wime «wfeae weee

g = {qr1g F73 ©FS, FETAH. FAE
8 NRIFTE FAFAA T4 w1 f

2{eT

S FLTH 2Ry

TAMZIT (Conclusion)
TR AAHE U2 ToYS Y IR 93 wig
ST | OF WEETEE I, VIR ISR

S . < bl = = e -
Tgw AfEaeds giregae ageE, A w9
JARFHE, CIEEA TRE TS AW AR

@S "11'4%- | &erg; el @ Tt i
’Jﬂ—_’?l"l GEE

(ﬁ

ey #eife tafoay T e
TATSlE ATz AR @ TR
g TR WES

r.'_;.a'|_...

q

i



AT TSR VTG

Women Empowerment through Aquaculture
W e € ©, arrRls AR e

Abstract

Traditionally, the role of women is mostly confined to the homestead due to cultural, religious and social restric-
tions. The empowerment of women should be the key approach to upgrade their status. Women's empower-
ment depends on three factors including economic, social and political dimensions. The empowerment status of
women in Bangladesh can be meaningfully improved through their active participation in income generating
activities. The women friendly key activities are agriculture, homestead gardening, aquaculture, livestock, social
and homestead forestation, handicrafts making etc. Income generation can play an important role in improving
the status and position of women. Their involvement in aguaculture as an income generating activity provides
three basic developments: economic, nutritional and sacial benefits, which are considered as the basic and

strategic elements of women empowerment,
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(Women empowerment and Bangladesh perspective)
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(Measures of women empowerment)
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(Way to women empowerment)
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(Position of women in aquaculture)
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(Potentials of women development in aquaculture)
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(Limitation of women in aquaculture)
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(Women empowerment in aquaculture)
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Polyculture of Monosex GIFT Tilapia with Magur and Gulsha
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Abstract

Monosex GIFT Tilapia is the leading species in aquaculture of Bangladesh as it is well adapted to Bangladeshi
condition, easy to propagate, grows fast, converts the artificial food very efficiently and tolerates the changes in
water quality as well as disease resistant compared to other cultured species. In last decades over 400 tilapia
hatcheries have been established and producing about 4.0-5.0 billion fry evey year, Presently, the tilapia
production in Bangladesh is 2.98 lac MT. Many farmers of Bangladesh are farming tilapia in their ponds in
monoculture management. But farmers are not getting enough profit through tilapia monoculture. Recently,
BFRI developed a tilapia based polyculture technology, which is risk free, enviornment friendly and highly
profitable. In this technology, tilapia can be reared with magur (Clarias batrachus) and gulsha (Mystus cavasius)
at the stocking density of 62500, 12500 and 50000/ha, respectively with supplemental feed containing 28-30%
protein. After six months rearing, a production of 15,000 kg/ha can be achieved where the relative contribution
of tilapia is 83%. Through this culture technology, a net benefit of Tk.10.0 lac/ha-crop can be achieved.
Undoubtedly, this technoloigy will be very much acceptable to farmers for commercial tilapia farming in

Bangladesh and additionally people will get opportunity to intake their delicious fish magur and gulsha.
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(Pond selection and preparation)
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ECOFISH Project Attempts for Scientific Hilsa Fisheries Management
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Abstract

The Enhanced Coastal Fisheries in Bangladesh (ECOFISH®®) project is a five-year, USAID-funded initiative designed
to improve the resilience of the Padma-Meghna River-estuarine ecosystem and livelihood of communities reliant
on coastal fisheries, implemented jointly by WorldFish and Department of Fisheries (DoF) started in June 2014,
One of the important objectives of the project is to generate and add scientific knowledge for the better
implementation of Hilsa fisheries management activities. Important activities which are being implemented to
achieve that objective are described briefly. Data collected through round the year and monthly catch and size
monitoring of Hilsa from all the major habitats such as Padma River, upper, middle and lower Meghna River as well
as from marine are being analyzed soon for stock assessment. The investigation related to the identification of
peak spawning season of Hilsa revealed that about 10% , 15% and 8% of female Hilsa spawned in September,
October and December 2015, respectively indicating October as the peak spawning month for Hilsa. To determine
the appropriate mesh size to catch a particular size of Hilsa, gillnet selectivity study is going on. Assessment of
genetic linkage between Jatka and adult Hilsa from the same sanctuary will reveal whether Jatka after growing to
adult returns to the same sanctuary or not and the information will help in decision making for better
management. Seven water quality parameters (DO, pH, salinity, conductivity, temperature, transparency and
depth) from seven sampling areas is being monitored twice a month round the year and assessment of the
parameters will explore the probable relationships of the parameters with migration, spawning, aggregation and
abundance of fish. Domestication of Hilsa fingerlings/juveniles (Jatka) in ponds at Riverine Sub-station, BFRI,
Kalapara, Patuakhali is going on with an average growth rate of 1.1 cm per month to assess the possibilities of Hilsa
aquaculture for stock enhancement and alternative employment generation of coastal fishers. All the science
based information will be useful in updating Hilsa Fisheries Management Action Plan (HFMAP) in near future.
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International Recognition Regarding Competence of Bangladesh in Producing Safe Fish and Fish Product
GoITs BT SR A, frerae Ry ¢ w1 & ¥ witfiérge < o

Abstract

Fish and fish products is one of the major export commodity of Bangladesh. Bangladeshi fish and fish products
are exported to many countries of the world including EU countries, USA, Russia, Japan, China, India, Middle
east countries etc. Among them, EU countries are main importing countries of fish and fish products of
Bangladesh. Following detection of residues of veterinary medicinal products and unauthorised substances in
fish products (crustaceans) exported to the European Union from Bangladesh, European Commission had
adopted the Decision no. 2008/630/EC. According to this decision- the consignments of fish and fish products
imported from Bangladesh must be accompanied with the report of the analytical tests carried out, in particular,
with a view to detecting the presence of chloramphenicol, metabolites of nitrofurans, tetrarcycline,
oxytetracycline, chlortetracycline, malachite green and crystal violet and their respective leuco-metabolites.
Based on the report of the audit carried out during 20-30 April, 2015 and on the very low number of
non- compliant consignments, European Commission has repealed the Decision 2008/630/EC through adopting
the Decision no. 2260/2015 that means accompanying of analytical test reports with the consignments of fish
and fish products imported into the Union from Bangladesh is no longer required. Such decision is to be
considered as international recognition regarding competence of Bangladesh in producing safe fish and fish
products for export. It is a matter of proud for the nation. We should take all out attempt to uphold this achievement.
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& ‘Improvements have been made since last audit
and in principle, the current organization of the
CA and its documented operational procedures
provide for an acceptable official control system
for Fishery products which is implemented in
satisfactory way.’
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& The residue monitoring plan satisfies the minimum
requirements laid down in EU legislation and both
it and PET program are effectively implemented as
evidenced by a significant decrease in the no. of
N/C samples relative to previous years.'
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& ‘Significant improvements have also been noted in
the performance of the laboratory network,
accreditation of laboratories and validation of
analytical methods and the competent authority
can in general, have confidence in the reliability
of analytical results.’
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Controlled Breeding and Nursery Technique of Freshwater Kuchia
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Abstract

Monopterus cuchia is a common freshwater species, which is known as mud eel. It belongs to the family
Synbranchidae under the order Synbranchiformes. It is a long snake-like fish with a smooth, slimy and scale-less skin
commonly found in the freshwater of Bangladesh, Pakistan and all over India. They often spend their day time
hiding under mud, stone and burrowing in hole. They can thrive in adverse environmental conditions such as low
oxygen level, high temperature and shallow water. M. cuchia have the remarkable ability to distend their respiratory
air-sac for gaseous exchange. Breeding season of M. cuchia is summer and spawn during month of April-June which
is found to be peak at May. It was found that fry reared with the stocking density of 75 fry/m? gives the best
performance in terms of growth (5.889 * 0.248 g) and survival (94%). For grow-out in cistern condition, 5
Juveniles/m? stocking density and fed with earthworm slice gives better growth and survival rate. The tribal people
and a few minorities group of Bangladesh takes it as food fish. It is commercially important due to its high value in
export markets. It is now over exploited from the natural waterbodies mainly for export. Once it was available in the
inland waters of Bangladesh, but in recent years its availability has been decreased significantly due to over
exploitation. The broods and breeding grounds of M. cuchia are decreasing day by day. Continuation of the current
situation will bring the species in extinct condition. Artificial propagation, development of nursing and culture

technologies is very important for the conservation of this commercially important species.
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(Controlled breeding and nursery of kuchia)
T FHU T @ TG ST T FEF
T (ALE 37, A € @IYF FOU WG FF fon

I (SFEfR-A5) @ vt g Fe o
TR 91 24 |

Fe effteon o fidon o ewfe: e wmew
@-do *ei gre YA A[Rql 27 | 7 ofew =
(> cfEr/ereiex), T8femt (0.d0 @fE/raree), Byt
(0.09¢ &/ ei) S (I=F (b FfE/re1e=) e
I P9 gF© 4 [0S A | Fhvul iz TS FE
TG 50 AR | O P TR el (@
¥5) 3R AN re wqeis (2w & g6) M Afaw
TR o6 e e =@ | E A e
ﬁa—um‘fﬁmmmm—«ﬁg@mﬁh@w
(ATF THE G FFAd SRS 9369 @15 e farg
fare =ta | FpfaeE € EFEw FTEANS *F-Tew
wwia sEref/faea T eE agfes afaam
tefa @t fare == |

oAfarerg Fowr wagw: Jeazge $Ha A0 AN %A A
(20T TGw Frad Aifaa e 3-3 e 215 Ea gw
wLF! (BRI (@0 AALB e o 27 | I8 @
F9E deo-00 AF GO AFH 492 Wo-3ro MY
auaa & 36U o afe wren ¢ @ (B e
AFE) 38 TIANS NGW F40e 204 |

A @ HAfaed: S mTe Saw dEE
=% Bife s, wFfarsly Tme i, @, Ted
MH!1 3R FifHe TTeF ol (T 2 & ¢ % TR
4fs ALMZ 7RIWE TS A | @Ay e Igm
ATEE AT gfied @ T @ | A A
“orad A sha/aferm shae eemwrmrrer *dm
TS A | AEE GIGIAT] STl 20 2T GEE
T4 2-0 T effes{em e Fow Ao Sowe o |

ey Ffout we e 2feeg & $Fw s
of2FE HAE (678 TG T | LTI T 27 Sioa!
A @ (4767 e o1 a3 «ar & Ffourm 6
HE @ (57 WMasl AE-amif A «@d A |
P Gy FEG-SCE A «d # FaE
s et 23 | & IR 9T woo-800 &I G2
*[F % FHAM 9T 00-Jbo ST ZA S T |

Ffowar eorr Afae TAEeEh oI dww e
Fifbe (fe (4w aMbl (A9 26A) FIEEH 5T R
e ol Ten AfAareE T T US|
7 | fazaffe -mfers Sfoa wnes oo 279 @
(HTATET ¥ I e =7 |

e g @ (orar! ol <9 e eemeE
T 8-¢ T A ATE Q@ T br-So I ATSFE
39 o ST 20a | LEa oA @9 “Aed e
3 2 F6 W Aww 2w @ f[few fre w3
AP FALFAT ->.¢ To NfE JIY IS TR |
SREFR GRHE (7 e ¥, 27 S.¢ fi ¢ Teigel
.o f) sm fSe %3 (@7 > TB) ¢ A TSiwe
©o-0¢ CIfE ZF SfF | TS WoATE @S FHRAM S
@EeE T agfes «fm e @ e =@
WAFES AT AT WS ST FACS 7 ATI G G
#raa A A2F @+ g g e =@ | erreE
A APa AN AT 6 (@9 FAE TG LS T |

1 e GrRmH e Four vgw ¢ vl s
frafEs ogfes guarg o 6 TR e e
Ao & TS Fu (A ¢ o) $HU AT A
2 *Woier © (@Tel 55 (F : 9FF) WGANS TGgR
FALE T g9 BlafmiE FafEe euame we afe
AT 2 e FHar 3:3 (F : 4F9) oS wogw
FACS 04 | 41419 eI A3 e, (=i 5ifF urg, Fref
WO WTEA (A, (FCH1, AET AT G2 I
qEd (A (G ME STE ¢% W ofe wenz
AT AIGIE F09 209 |

fomt: Sfoars sremm e

TSI
G5 4

Famm £ D



i

Yo w0

foa: cBrarss!
:yﬁsmcvrmmvﬁﬁwm 56ta G ¢ HIsa

Gl $HuE (A wE F@ IW ) A qR
“AfaTaTe (G @ CBTATST) (oAl A2 AIZATA
ewgeye freTz St F e =

o Gre (A W SIeiEEa Gre AR #iEw
S40E GAFIE H[4dl T8 | GrFE GF 7 .2¢
oY o.q¢ 1 @3 T8FE ode W A ©F |
A FEFED fefars il g, FvaE e
q1ffe 8¢-vo el 27 ©F 24 | GUe FEw Fha I
@@ ey WGe w9 (8-¢ =), 2n1fd ¢ Fpfase W
(o T Argfes sAfa 8 v fre 203 | G
ey “Afferd TOIS! A 0.3¢ F6 | (T6 TIFT FHIAA
AW G TS Sfew (a0 aea FpfavE @Ffo
FpfAAEE METEE W T AT | GEC] BT
I A SISl AT | Gre WAL ATOE T
AREAE NG 2Erem IO @ dmea g9l
arre wa | Gre @fe @R ae-oof FhHam
FMB1 TGW FAwE (AWE i O 21eql A | (AR
J[aE ZENE TeAeFsy € (FEE T Sed AEE
farea e aufae Tare | @ WY (AWE A
GTTAT ¢o-0% TTE 2fefra 2 a9 (Fwe ¢ HHiE)
I TS TS TA |

PRy RSE (AT AT SReEE e
GrarsE (2 2.¢ &, 2% S.¢ [ ¢ RSl 0.9¢ )
Foum o 7R @ AfaaEEe | GlawE Tk 99

m@ammﬂﬁa@am-emﬁ).mﬁra
Fpfas ey Afrae 8w Fre =@ |
SR i 74 0.8 T6 | dfe o
S¢0-200f5 FHUR AT TGW FAC (F1E IE SF 2 |

wHife < T e S i IRE e
FE-ALIHT ¢ (FWE T (AR R SEH
t0-30% 2 dfelia 3 9@ (FAFE € FHA) AT
Fare 204 | ofe ©-8 Wa #a99 Ga “ifF ~faasw

e T aeel, A e, Qe e v BT, A, Jug

e e, Ao SenanE, TR e iR BAGILED, A, g
*paETee adas), Ao Temee, aETEe T siramel BAOED, HrETEE, auy

©

fom: s¢ fae wmf EHum cowi

ara Tt 5@ | A% Yo T %47 #/@ IHTR (A= S
8 GG AFH PaCe A | (WA TIE € GEA
QTR AMY AT GTS (FE 97 S (FA0S A |
@GT® (AT ST T (AR A (Z0-IG 7% 4
M | ©fF @ AW (@6 (AWSE ARE W (Gre
FAET FACS A, T30F @ (A (BT (AEITS (A
e | $ba @3 F-eferee 6, o2 FHouE
(e FifEanEee wee frrad sars Gre F9aTd
Y[AEd FAee e A | Gre A ¢ FoaE
(RIS W@ A TGW APE AT e (A |

Ffoura ereme @ (AT T A THYe Fe IR
@ FIFe Ffere A (AW TeAME FABEH
afern faa | ofafre +fame SE U@@ odre Fe
B @ ARogel e W W@ | A
waifEe o drae @y *Frad biafae AZa @ Wl
frz WTe 2@ | AR G 9% g9 @ (I
1 w3 G- AT 2O Z(A | @ More FHaE 7E
tefare Afad T | PEAES (AW FAWR HGZ Fq
% 70| oY TEUEYE (AWE dbE 9 e
FIATE fgrery 2ra eAE ALY AN (A FegT TS
(3, WITE A 07N (A (AW FFS AT | W @3
Y TR (A TER (ZB-TC TH F4| A | 12 G
AT (=D (AW AR @ FAEd TS 201; A2
TG (A (R AFTS A T | oA 9
Fifranmhes wore a9 | o3 e sfme GEE
GG /| SI0E FIE FIOU YLD (0 T |

©*zld (Conclusion)
faaraEE 038 A TE  AEESH  EAEE
afifeeens s@gae ewf® Monopterus cuchia 93
oo eemm @z Ay @ <My we faveRe A
TR IEED A e ¢ efen wies
TEASNY & a1 T | TR IR ©4 TATS
TS AT @01 AR (S oA @ B1F T
taatae gl WS @eE TR qg | e
eifes $ivar Bo7 517 ifi Reier e @ a5

-] 783 T |



JEATAT FIIGT 517
Crab Culture Practice in Bangladesh
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Abstract

Traditional mud crab (Seylla serrata) culture has been practiced in Bangladesh based on capture and fattening of
juvenile from the wild. Now mud crab is recognized as a valuable export commodity. It has been harvested in
greater Khulna, Barisal and Chittagong regions. Based on the increasing demand of gravid female in the South-East
Asian countries, a sustainable aquaculture technology has been developed. Culture of juvenile crab (nursery) in pen
and cage is now practicing in some selected areas of Bangladesh. This culture technology and production
performance changed the socio-economic condition of the adopted communities and the fellow farmers also
became interested to practice this kind of crab fattening. Department of Fisheries is implemening a project for the
development of culture and management technique of crab in the selected areas of coastal region of Bangladesh.
Based on the lessons learnt from the culture practice and Indegenous Technological Knowledge (ITK ) of
stakeholders the existing culture technology will be redesigned for future expansion. The mud crab aquaculture
will generate income and employment and enhance export earnings.

QEEATHA TAPAT Wees] Y1, ARG, TS,

Serfn weera el Flwwl fawe sfara 6 4w
e | @ weetE Frfifens fefere F@er wmbiae ar
BTeIEFad 39 T W92 Gi9s el qeifT o7 |
geifia 2y <esig W% (dEH 99 (ATeYE
FFel | vy ¢ ofes sifFal 539, 9@ «ag Mt
A6 FAT aa e W@ 9392 9% =T I B
FET! THH T | affa@ B, SR, e,
e, AFHAIE, G, 256, &4 € 24

.I'-LL- .
BARNY 14/
ke nf RS PR

fafey et Teoifre @ Fr@w! 2@ zroe: 19 vifzwr
g3 SRfes ewyg @Ay e wfeee | TS
FRAAT 2.¢-9,0 TF EAF FIFe ZA9 € fqoie
a0 G iz Fa0= | @E R TWEARE
GETPITEE A Yo-qo TGE F€l 6 4FT Q@ (HF
e wies | FFe cmrereEad dfgnm ey
effeq e wfiy sweadie Giae-GifaaE B |
el I, FRoaee wfus wifzwr, s v &l 9ae
B foefa vt Sman! feygs; Ardivfe =fog
“ffsraret o eyl e FIeY! brY @< (BrOreIFe
G RS Tz | G AR 932 FFG! A
A Y SOl RIS TEE i WHEE FEEed
B ez | feemma Feem sifem @
qors | IEE (AF e I°fF S qeEEeE
Grey weRiferes «aft awgrd S@l em avs |
I 2050-58 WdfarLa 2 (@10 b #1Y THIA Y=ATR
Fel A8 AR | @R (AT IS e T A
3,200 (V.59 1yl a9 391 77 | Sf4s TeAWa
wiew v ey ot (crwm- fefaenss, 4iEamre, 5,
GI7{A, AR 8 SA) TSN FATST FFTE

>

dre

{

©®

il TeR @9l Tk e ERT @de w9
ATl AT T | oIS Ffaw emm T W
CAI Tofa @al AR @ =W Ol dgfee Afarar
FECE LG €74 [GG71 &OR AT | WA AT
QA6 THE AL AL FOGE TLAWA TS Z(A
Fofare F@eE (oW tsfaa @ feg @32

AT I LTSt

(Availability of crab in Bangladesh)

FEAAC TAFE LT 7 A F1e (@ sfrem
AR | AY- () P F1FE1 € () FE FIFG! | 93 TG
GFITE SEATAN F 10l ! e Fel |

k.'-—' . 1

om: faren famet (Scyita serraca)

foar: v W@ (Scyillo olivacea)

Hesie

-~

&



i @ oy Tyt W

(Identifying male and female crab)

T ¢ AFY ITYNT TLS2E 44T T T | 2P
ammwwﬂ%mmrwmwr?@ﬁﬁ
e V@ el | B IR 39wl w6
IR | (A0S 3G SFT ‘U993 W01 | 933
JACTE %Y FSCHR OI0 WAFFE I @

aaei’rwﬁaﬁwwﬁﬁewm

f5@m: 97 @

# T[T «FEEad

g wriffew sow

(Merphological characteristics of crab)

FFGE %419 9 AEH &€ WG ATEF | A @
(ETG! =ff <ATF T <19 (ST 5761 T AN | @7 B4l
G TSR B | G4 HFS bArS AA 992 Y3 &
2Ffon | 9 Wiwad Bl A 4l wa (@i 6 49
*[Fod 473 dNF | OF9E I (@12 413 (FTE wdie
fout! wiofet Fea sta wia cdiE A A Ffmed)
o *@a @ ey = om0 9 fosE W@ o
g FE A0 | W el weo FfF oHw 2@
YTE T[T .¢o (TG % T | 9o (% I
sfawe =z w1 & TfE T EE dAfEaEs
(moulting) €8 SIS | W@ (AFH  AfGae 27
TR @ T |

A B
(Crab aquaculture)
Wyl oo oy
>, (o FiewE bE; @ae
2. PG FBMAL |
F, (T FIEGE BI9; S
<, <61 FIFTH 518 |

y. foreima sfowr o1

I foafomn T SrEEasy e IS LTS
T ¢ S A S WY A CNTS I
fadma wwa fqaa® farasam qte =9 | 99
b-o W ¢ #f#fb's evq sadree dite g3+ #ffag

e

©®

T Z0E F1G] BITE ©fF TEATEE AIGH qH | FIFG!

BILEY & S (qa/oae famafde afEr e

2rare= | glf:

@ (903 91 30 PG WL G T TAFAE

A (EAE-SB] WA ey e q oAl

T WEgE e FEfeE Soye;

AT G Y 8 (@G TF 2LA;

At SfgEied A2 ATT JER W] ATC F

qaE| AIFCe T4:

AP NG Tp € INE T

FAE AIHA;

grgd W SFE d54 @ e 2eUiE TEH;

APEZ AT 5-2% (& B UHA;

amTa Afae 8-b e zort aig;

PG FIHACER T 2= FReEs! b o

@&f% QTe 27a | O14 So - ¢ fAfAf ATy

i

TR ARG AFEE ATST 0.0¢ (AT

0.2 (ZFA € FeFel d.o FBTEE W TeW

Figaa:

(SHE-S01E 7[Fad 1 TreEe @ Fefarag &=

TH TR FEEE GO AGTSTE AT (126

[T ST TF; @R

@ TIMHA (T A JFER SRFOWH SFEA (R
A, SAWMC*E Fvl WD THAQD, AG ALHI
8 1 99194 A FI+ 2oiifn) ¢ 749 &%l (5
gret, +fF Trerm, W@ ewme  Ten)
SEFTSE Ty TS 204 |

l\D i,'j:_-

®

43¢ APLEE oAl

OIOIOL

®

®

fom: famma FFEl

5a: =g Frg vw

o /oo eEf®: 259/caraa A agfea o S
BITEA CFLE Tas We(1g] e smenfa sama sm
SAHEY € (TANS TS TS | AIC S| AFCE ©
(SIS FALS A (I AFH ¢ TAIfES end e 71
F@ | OHE Sfefae ER omid (o) L TEre
Mt (fr=rre syitanfaar) ooy 2 | wea farew @
T5a-LET® T AT T4 A T 3¢ R v @
AF; ©HF FHGE eF (dl ML A | A/ @@
@7 € 9C N2 S € AT G AE 4
AT T MG | FA TR SFTeT TeAW Fo
ZH A, Arel 7ts fora #ifece fears e iR se:
IMFEH A1 R PG AGE T | /(T GIAR

“

s @



A TSI AT 8 AN S| (TS FATS A | AT
o 6 TI0Rd GFEAE (PO (FALS 2Q G492 A9
IMI STATENS T2 O (TS A |

QA FET crEe: oF/ca #if g ¢ @@
FAE Y A T AT B Y] FALS (A |
*fif gt e gt vea R 2e 7w | ag
2emiba F07 204 .¢ il g9 faSrfq #9129 0.
fufay | NS @7 z9@ e I wHE UL 5 | @
CHTE TR T 209 d.¢ Ty | gl aEw g
A | Ao B FA/(T9 AFTINAL (WATNS
@ @ Tfow | aviEfAe TEEE e e
PR/ LI A A AT | TGN S
AT awe Fard Afad SIS w9 G | wqfEs afq
TR FFTE 0.3¢ 4T fomye wiEew w@
(B0F wo (AN +¥® »1fq TroEw Fare o7 |

IFET @ SIAES g Wi &(0: TAMES (F-TFG,
AFCA € TAIES Al TEE G 29 SHA! AIBE
ST | *FICEA AP FAZE FA @ F[G6 FAN AR |
GFEAE 49 FC1 @ 7Fd (@ 3 'Tad @FE e
(A (T wEl Wt (205 (e SiTEE wie ofTe 5w el
(AR 1 T4 |

HGWT@ @G

. *eie S B9 &9 FACS 2T |
» %meﬂﬁmmwmml
q 49 %49 oo (*E/(ZFa Afaara t4= g a1
TS A |

8 fam #a Huxnfe ¢ TTfa w2y SgATe &Fa
ofe e e =G aums F9re =3 |

«q 7T “ifem TSl AT ob &BE |

A S1e € IHAFAE edred: gam=irge #ifad (ore @
ACTES weled: I WAL, ST, (AT, W=l
Sfren, I TR-THRTT, AIEET, TG, FAG,
51035 5% S a1 ©f fafis A3 sare =31 |

¢ 7B ' g R T #ARSt AIF: T
TP (AT (WRER AT FIFCE (A Aoz Fa0e
I | 4TS dIe FER (F T aFfed T
ANF | e 4T FIAACF 8-¢ T FrefaFeng @
qIF | FCA FIFCE (A ARRZH I 951 23 4 |

® ® ®

=t 5T 12 ¢ w9 oo frdne ware wm
2fef Frowm go vo-o¢ A T Ol | dfe @F
¢0,000f0 FIFGR (T BCCS I | TGAFS (2
GFE AFAAT LT AFAY | FAD APFFS (G 8
& oAl * e (A A[EE 26T TR A0S |

AT ST

@ FRy a2t |« e @ ey oS weEr
s @ fow W Hewm ARe fem 96 |
AN (FEH O AT FHI (F9 T S0 |

@ @0 99FE 99 guUl@sd (v, 1w,
S Teifn) cite ofew 3@ |

S @ T G FIEE TSI @R (A0S e
a2 fadw = R i, =5 @b e,
e D4l 2o LA FA0S A |

TFT AACS W @

& IFERFe 4[@E bRV PEAE I A W |
S, GTF TP (A CFEA |

@ ¥ 3w T =, R waw e, G e
co=iifea, et 5efS 4my e IR Fe T3 |

@ TS miNE 6 ke eEE b-Yo% T
4] FF9GIR 41 O |

FE AT FIEGE (A G (G Freoe sew
Yl 9@ (ATF Sbro SN IE TIF (AFEH ARG 9l
(SIE AfAFSd G STMACP (71T 91 A6/ TG% FACS
@ | (AT FFE AOTHS 8-¢ W 78 (45 UIere
AItd | ©f2 “AfFae=a (8 (ON (I ANH AT |

3. FIFC FHMAR
F. (AT SIFTT 5

Y 459 ¢ 93 48fS: 4T agfs, pv e, A
J@dac 6 T AT GFB GAE |

(IFT MGT € *NSIAY: FFG] FIEA-G7 G
HLETS TAPAT W (AF (WIAET THF (AR
TAE FACS T2 | TAgEn ol Bl ovw =t et
aFF ZTre weifaerg # FEE AWy FAE WA |
TofgEAY 99/ Zoe WA & FIEYl T T4
@ATS A | APS (AT Y, T 9 THFO GG
FEGHE  (AF/AAGAG FFG A@AR FAEA ST
TeAAma #{1eql 1T |

fo@: ¢om $rmeE 518

efF R 3 FReR e AfERRd
Sg@re-AmIE 91 Aere-amify 92 97 1 ¥ wE

| HS

@. ,1_,'5? ,
A e Abd



WY A | Il Ngiree Fdifos Frrgr #1t o
g A ool Y, A € THFS WIGR FFCHR
CoAfaeifasig FTF! Feaz FATS (A |

AT TGW: Y ¢ A FAAG I den (F @
) WIS TGW 341 S | =i &S 39¢-dbo
819 €& Yo0o-330 B FEGE (AW I
YW FACS Z(A |

CoATT TG HSEST

TgnFe (AF T SBMEE 2eU SEl | IR
FAFES (Q6 ¢ GEE (IS >SN oA 4
RPN AT FACS A | TGS Afed FEYR
G5 H¢-Sbro JTTF T 7 2 SAA! | (T Sbro
3N S G FIFG! A (TS 2SR AT
fafer zn @2z aeifiros @ ST Fw bifw @%m
FFY AT ¢ GAITA TH A T3 @ TG
F-IE T GAR G (FIA] AT N S A AN |

ATy, VT ST TR O3 AW el faerna:
04 (SEd W0y G e JAeR @5 9 R
FE ANS | FG BIGT AT ew Gaw Ay e
FA | @ T QS G391 WA @A FI<EZ
S A @NA- =1, s, e, T2, Twifn | @b

AN TABIAT TN FECR AT AT edied
ST A T ST Al R S oo wea
graet fFufire (@RE-vh R 799 9o-80% 2 (4
a7 I “fFREs Fare TR | o fou@n ¢ 99 99
#ife Afeaen w1 I A | @ @3 FE ARG
FreeE fox grerz (IFE HAfiadaa a9ae] A 2o
#7d; I FICBIA G 7T FTe FACO A |

FRIG! WIZFT: (N1 TGWFS FIFGTE WLF] 6 FIBI
FIIAAE 897 fofe Fa A@Te da-db Weaa T
FEeE (oS “fae® 7 | Tfera St Giot ()
ot ema ta wae A alfsl Fees ol SR
fasdite @ o coite AT @ (o sAfas@
FFECNE FZA9 FACS A | NEfAS FFCNF 4494
e AL Y9 Y 2AiForea fFey/aiEaq of4
@14 (TS A | FTE BT A7 S Al
qAMS (O 1 IW AWME [T TwIE TS A |
FFCE ] (S (AN O RGFTTe S0 @S A |

AT FIG! BT WF-7H
(Cost-benefit of crab culture in pen)
Togay OigeE CeNA-G AT (A I B

WIFIET (SR, *, Qe a9 e @ (26 EfFe -0 R e e Ze:
foefe @1 wg WrenR W GFT f69) qTia A RO m: o $R ST S (T W oo Wei)
LA FACS Z( | FETE (6 HiEd Sqied *ieda| = 3
¢ %l A Al AR Sl TS 2 | ATER | e e o
S| WA 2STE (SILA S FHA A A0S 744 LA ol
S A SfewIee] AR G T A AT G -
g~ S T b e e T | e | il
E 1 FLIE (ED 3 oo Y3000
Wm%a et fAasy : B 97 ﬁc*:;ca T ; e a3
F “Ea BEE EREAIE | (AR lE |5 W I 8 T 00 *TERT | d00 8oog
w12 oftg offqd Ay FUETIE FE9aE w9E Wve e WNE'@ e = 8000
FACS A | TRIARPS Y_R G SRAR TR I A Sl @) | oo
QT W ARG TOd (9 99 G S e
S FA WIS FAS (A (FECS A ANE et =
G (4 A T | WA e sfefae Lo i -
AW FRAANZA A (A A @ A8 e Al AxE L | il e
cifvtes (4@ e T3 | e G o Rfeg s [o | Boi Yo @ | 8o boo
ffon «femd AR TRRETE WA W effe A (L TRERIROd el o tooco
P F - 1] {r]#] o0
Wﬁm@ﬁ@wmﬁm O AT AR e Hfi 8o fm | w900 32000
gaere] #frawsde A oIl g SO WA | [T e P =
s . TS (¥) 43300
#ifd TIGHAF: FFTE TAERFE FAeRE ql AT Y (344) | do38o
TR0 @4 Abd e P Al senad w8 ofs 7 9o V@ SeHGH | 3k 918
29[ FEE @ ArE | sffare wfefas wAeaba a5 S (300X ewo) | Beoooo TR _
(sfefas wigars «if) siféere i ediad 78 Fare % 81 | 8toooo-303Bto=o st |

AE | AR SfefaE sl 91 JiReited FEcs
“Aifea gelled 78 TS 1A |

@k v mgu‘,n

ey EwE W Rl ons

g ol M mﬂft




<, 6T FIPGT FHAL
%4 2¥fe, 57 e 8 A Ifaead @ A e
a3 YA |

AT (T4 1 PR GEAAT A FACH SPG] FIBIAL
wwmf%ﬂméwﬁmﬁwwwsﬂl
AT W5 (@Y 932 FTCE WL AT
sfsrfae] g =1 | ¢iAes ARege sesdFea
AT g9 51 A AT [Hameie =41 Iy | A5
4[@E qal, Szed s “Afqvaf Fzeez sq1 7w | sifE
GF2 TEHTH JASSE AW T02d BIF FA0 AT |
2PfEe S0 TEAHO B FITA AT FIoATT A4
SG FOMH wemSEe S G sfea
Sfar TS A |

e/ AT G oo g e SgEn
FANG W4T (=0 (2 4PLA (0.0¢-0.3 @HA S
oSt 3-3.¢ ) 93 w3 I T FEE I
FFG FIHFL FA T | FEG WG AT
(EEE-SBE W9 w190E S cfaadma g
YFCe A | T2d b-do TH ¢-v (G T
FINEFS! ATF Q@ I FH FIFC FIHHL @9 Ty
TN | T ARANE WA QoA WA @ae
WMAS QAP SEAR A6 FAT I FEG
FICBee F41 AR | WE el werry A Fee!
FINOL G99 T W4T Toge |

W7 @ #Afg eeirafer: «Afaq e, oF/0m owfe,
B9 AT 8 A BrerEe @ AF e 993 999 |

AfCS AGT Groe: TAFAT SiwerE w9 ey
W AFA/CAE TR A FAT FACS A | v
BRI =& Irei/sa A sjre e wa gae e
sl Aiforea g Ao Sofrens ey 7w @y
s za | 4mt @iffg eomE y.e-v0 B Emr
Y | (EAR-SGME A5 eAtd b o F4rd |
oA AIATE TAT A A AT @92 ATAHEATS Geanry
SR AT51 oW S FIFGT TG T4 AT | TF
refaf«® Tt A Frovl TR 92 T wihe
TS |

FEGr gw: TARAF IR, T @ K, e
A2 Mo AMfeHH sura B Fel A6E el
AFD GG FE FIFGl TGV 406 (A | B AEH
WegE e e ey | e e cie-
I, Y € AIE, FEE A-AE ¢ AT ST Ty &
G U514 el 2F Tgw T4 @S AT |

ey wfuers, F5 6 FOW 07 © W) oTR, v wfoe, e

M_

AV ST WY W AR @A 1w, R,
f5efT @ Tz e TS A | FFCA MIES GO
@¢% TR 9 (@ LTS FAMS A |

=y g A sdted 5% a@ o S e
+ffra s s 8-q W wo-80% TW W/
A3d i +faaea sare =1 |

W y8-0y  WrEE Wy FEE ofEe sifaeg
A @ Y gre far w=EiE 9t Forn o 9 e
2% 45 PE FEYl 4908 A 92 AZ{S ISP
@ FEe WA | ¥e IPens cafee SRR
SIS FCS Z(A |

FAfE==E (Recommendation)

@ IFG BE GaR TFPT TR  ©2-BoArE
wealtza fofe grom w41

@ e ofs, fersn wfee, wAeeard «we
AT TAYTE WE PE (OEE G
dférmet fare 2,

@ AfEme Sl o1 Sgaw i Ao
Q92 W13 Lofq Fare A | ESIfE Feifaag,
Aifewrer wae @iz efgam A e
7Y Y] SUEE FA0S IS;

@ TU5E @y FEY 4w dfeareresad 7Y
Tyaa @d4te 34 | TwfEe 8 FFwm €
tefaaad W98 Sama A Fwl aeifE
il

@ G-/ orFre 98 Sae TS T

@ TP CEE SeevE 3w F9R o i el
TS U,

@ @i9e Iy e Ao e s e
Afqaza 9] TEEed FACS ; €L

@ Iy frereve YAy Sge Aframw

A% &q FAFFA |



:,?_ %4
| S

TS e e gfFst

Role of LEAF on Aquaculture Extension
(ETAWIE (2 SIS 28° 8 CHaw (I8 e

Abstract

The activities of DoF have been expanded a lot to meet up the growing extension demand of the nation. Special
attention has been taken to transfer the developed aquaculture technology up to village level through different
development projects. However, it has become very hard to keep the pace of extension activities and follow up
due to withdrawal of recruited manpower from the completed project. At present, DoF has insufficient staff at
Upazila level to meet up the demand of extension service. Under such circumstances, the following alternatives
like local extension worker has been designated named as LEAF to reach the marginal fish farmers with
extension services. The LEAF will work closely with the fish/prawn farmers hand to hand and facilitate to boost
up fish/prawn production utilizing all the available resources. LEAF will not only be engaged for project activities
but he will work as a bridge, messenger and facilitator between service providers (Development) and client
(Farmer) in the respective union. Thus, a sustainable and accountable communication process would be
developed which will ensure community participation for the development of the country, this will continue to
be so even after completion of the project continues technical feedback between the LEAF and DoF extension
staff at Upazila and district level would be maintained as a matter of obligatory institutional arrangements. Thus
the LEAF will remain as a recipient outfit for transfer of local appropriate technology and for any other message
that need to reach the fish farmers at the grass root level.
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Necessity for the Creation of Mid Level Skilled Manpower in Sustainable Fisheries Sector

©. T famrer T eee @ wfeer wen

Abstract

Fisheries sector is very important and potential for its significant contributions in the development of agrarian
economy of Bangladesh. The present contribution of the fisheries sector in the national economy is much higher
than its 3.69 percent share in GDP, as it provides about 60% of the animal protein intake and about 17.8 million
people are engaged with this sector on full time and part-time basis for their livelihood support. Aquaculture and
fisheries activities in various water bodies are now very popular among the rural people of Bangladesh. Additionally,
aquaculture activities are increasing immensely to satisfy the domestic as well as global demand of fish. To ensure the
sustainable development of fisheries sector as well as to achieve the target of vision 2021, it is necessary to provide
skilled technical manpower. To develop mid level technical manpower, Department of Fisheries has already
established one Fisheries Diploma Institute at Chandpur and has been establishing other three Fisheries Diploma
Institute at Gopalganj sadar, Kishoreganj sadar and Belkuchi, Sirajganj to run Diploma-in-Fisheries course. Different
Government, non-government organizations and private sectors like fish processing plants, feed mills have the
opportunity to utilize and appoint Diploma Fisheries degree holder skilled manpower in the Fisheries sector. So, the
manpower developed through Diploma-in-Fisheries course would render better service in fisheries sector and thus
fish farmers, fishers, entrepreneurs and other related people would get better service and would earn more. Thus,
it would be possible to increase the total production of the fisheries sector through the efficient utilization of skilled

A e

manpower that will be produce through Fisheries Diploma Institutes.
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Climate Change Issues in Fisheries Sector of Bangladesh : Mainstreaming
Climate Change Adaptation
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Abstract

Bangladesh has been formed as the greatest deltaic at the confluences of the Ganges, Brahmaputra and Meghna
rivers and their tributaries. Therefore, Bangladesh has a huge area of water resources of 4.575 million hectares
and livelihoods of a good number of people depend on it. But Bangladesh has been experiencing serious
environmental degradation in recent years. Several factors make Bangladesh particularly vulnerable to
environmental damage due to climate change. There are many dimensions of this environmental degradation
like ground water sinking and contamination, surface water squeezing and pollution, encroachment of rivers and
other water bodies, deforestation, loss of biodiversity etc. Climate changes in the form of temperature
fluctuations, erratic rainfall & flooding, prolonged drought, salinity intrusion, frequent cyclones, storms and
tornado etc. affect aquatic ecosystems and their productivity. Higher water temperature bring changes in
physiology and sex ratios of fish species, altered timing of spawning, migrations, and/or peak abundance,
changes in timing and levels of productivity across marine and freshwater systems. Fisheries and aquaculture
are also threatened by the secondary effects of climate change. This makes living and catching or farming fish
extremely hazardous. For protecting the resources, it would require successful mainstreaming of Climate
Change and Fisheries Disaster Risk Reduction {DRR) and Climate Change Adaptation (CCA) by Department of
Fisheries (DoF) at all parts of mainstreaming system like policy formulation, extension of technology, project
cycle management. So that, mainstreaming disaster-climate adaptation is now essential towards achieving a
resilient fisheries production system.
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Causes of Conflicts in Shrimp Farming in South-West Coastal and Probable Solutions
wfere AT AR, T, WiEfeT Frws: ¢ Feme e

Abstract

The south-west coast of Bangladesh is dominated by shrimp farms along with involvement of different types of
stakeholders’. In this area, traditional forms of agriculture such as livestock rearing, rice farming, cereal crop
farming, and the alternate farming of rice and shrimp were established on indigenous knowledge. After a long
period of practice, shrimp farming has also become an occupation for large numbers of stakeholders. Since the
shrimp became a major export commodity of Bangladesh shrimp farming was prioratized and involved multiple
stakeholders. Some of these stakeholders are now involved in conflict regarding shrimp farming. Environmental
degradation, loss of traditional agriculture could be considered as major causes of this conflict. So, now it is most
important to we should take measures to take care of the environment, maintain traditions and the livelihoods
of stakeholders, and pursue development. A community based management, land zoning and the vertical
expansion of farms, proper design and construction of farms and the invention of control measures for viral

diseases could play vital role in resolving the conflict.
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Induced Breeding and Fry Rearing of Parse
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Abstract

Green back mullet, Chelon subviridis, locally known as parse is a popular brackishwater fish. The high quality of
flesh, high economic value and wide rang of temperature and salinity tolerance capacity, make this species
popular for aguaculture in the intertidal impoundments (locally called ghers). At present, the farmers depend
upon the wild source for seed. Due to indiscriminate exploytation from natural sources and some environmental
reasons, the abundance of this fish is decreasing day by day. There is no alternate of supply of seed from artificial
sources to conserve natural biodiversity and increase production of this fish. With the objective of producing
seed in the hatchery, a study has been conducted on artificial breeding and development of nursery technology
of this important fish by Bangladesh Fisheries Research Institute. The species normally breed in saline water in
the sea during winter season. For breeding, matured broods were collected from brackishwater ponds. After
acclimatization to water with 28-30 ppt salinity and 24-25°C temperature, both male and female broods were
induced with GnRHa hormone at a single dose of 20 mg/kg body weight of fish in the deep muscle at the base
of the dorsal fin. After 32-36 hour, the female released eggs. After 19-21 hour of spawning the hatchlings came
out from the floating fertilized eggs. One day old rotifers were supplied to the hatchlings for first feeding.
Artemia nauplli and dry powdered feed (60 | size) were supplied to the growing fries after 15 and 17 day,
respectively. Forty days old fries (2.0-2.5 cm) were transferred to the earthen nursery where they grew up to 3-4

cm. During the age of 21-27 days 80-100 p size dry feed with 40% protein content were supplyed.
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(Nursery management of parse)
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Plant and Animalia Kingdom of Inland Fisheries : Significant Roles on Fish Production and Biodiversity Conservation
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Abstract

There are so many members of plant and Animalia kingdom living in wetlands of Bangladesh. Their roles on fish
production, conservation and wellprotection of biodiversity; and life cycle of creatures are very much significant.
Many members of these plant animal kingdom are consuming by human being as food, using for medicinal
purposes, utilizing as means of livelihoods etc. and many are playing vital role as a source of food for fish and
other carnivorous animals. Some members are very much dangerous for humanbeing besides their useful roles.
But as a whole they are maintaining equilibrium condition of aguatic ecosystem and playing a vital role for
conservation and wellprotection of biodiversity as well as on the lifecycle of many of the living entities.
Therefore, it is essential to apply appropriate management and conservation tools with a view to protect and
conserve all members of plant and animalia kingdom for healthy aquatic ecosystem and for the wellbeing of
humanbeing and all other lives on the earth.
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Status of Marine Set Bag Net and Drift Gill Net Dependant Fishers and their Future Prospect

[ HELE A EUL

Abstract

Bangladesh as a maritime nation is blessed with rich marine water fishery resources with 475 species. According
to last baseline survey (BMFCBP) a total of 67,669 mechanized and non-mechanized boats and 247 industrial
fishing trawlers (MFQ) are engaged in fishing where about 0.50 million coastal fisher families derived their
livelihood security. Due to open access nature intense fishing pressure with indiscriminate use of non-complied
gears, mesh size, length and number of nets both by motorized and non-motorized boats jeopardized marine
fisheries. Moreover, the industrial fishing sector operating in shallow nursery ground below 40 meter depth
entraps juveniles to adult dewindling stocks of most economically valued species (Indian Salmon Polynemous
indicus, Lambo and Black Snapper etc,). Subsequently marine fishing is becoming unpredictable and loosing
venture. Boat owners are reluctant to send boat spending expenditure of Tk. 250,000.00 for 10-12 days fishing
trip. BMFCBP baseline survey revealed that out of 12-15 fishing trips in a season of 9 months 4-5 trips concers
loss, 4-5 trips runs at break-even point and mere 4-5 trips make profit. The verdict over maritime boundary by
ITLOS established our soverign right in 118,813 sq km upto 200 nautical miles seawards as EEZ to explore and
exploit all types of living and non-living resources to promote Blue Economy. Above all, sound and effective
fishery resource standing stock assessment of our Bay water is a crying need te harmonize our fishing effort as
well as to exercise effective monitoring, control and surveillance (MCS).
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Impacts of Climate Change on Fish and Aquatic Resources of Bangladesh
. GAIRH AR WROR® 8 ©, (i, WfFrE =

Abstract

Fisheries are the renewable aquatic resources which provide food, nutrition, employment and foreign exchange
earnings in many countries of the world. Fisheries sector assumes a unique status in Bangladesh. It has been playing
a very significant role and deserves potential for future development in the agrarian economy of Bangladesh. Diver-
sified fisheries ecosystems and fishing-based livelihoods are subjected to a wide range of climate-related variability
from extreme weather events such as- floods, droughts, changes in aquatic ecosystem structure and productivity to
changing patterns of diversity and abundance of fish stocks. Human induced climate change is likely to cause major
shifts in ocean system productivity and surface freshwater availability. The long-term impact of climate change is
less understood in fisheries sector. However, global ocean circulation patterns, sea level rise, changes in ocean
salinity and pH, shifting coastal line and rise in inland water, increase sea surface temperature and extreme event
all of which will affect the enriched biological properties, diversity and distribution of aquatic species. Impact of
climate change on aquaculture production system can largely be grouped as: changes in air and water tempera-
tures, changes in solar radiation, changes in sea surface temperature, changes in other oceanographic variables
(currents, wind velocity and wave action etc.), and sea level rise and water stress. These changes will in turn create
physiological (growth, development, reproduction, disease), ecological (organic and inorganic cycles, predation,
ecosystem services) and operational (species selection, site selection, sea cage technology) changes. The difference
between gradual mean changes in climate variables and intensity of the culture system are all considered here as
an important general concepts when considering climate impacts. The probable impacts of climate change on
aguaculture, inland open water fisheries and marine fisheries are now the great concern.
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