
INTRODUCTION

SYMPOSIUM CONTEXT

Coast is not merely an interac�on of �des at an inter�dal zone as once thought; rather 
the interac�on extends as far inland as watersheds and out to the ocean bearing physical, 
ecological and socio-economical interconnec�vity. The coastal resources par�cularly 
fisheries and mangroves as well as their interac�ve dynamic ecosystems play a vital role 
for food security, income genera�on and export earnings for many coastal countries in 
South Asia. However, the connec�vity between these two ecosystems is poorly 
understood while their salient features are being increasingly disturbed by various 
anthropogenic and climate-induced events and this compromises their future 
contribu�on to food security and nutri�on. This is par�cularly true for the coastal 
fisheries sector of Bangladesh, which remains at a cri�cal juncture. As one of the major 
food produc�on systems that relies on healthy mangrove ecosystem, the sector must 
con�nue to grow sustainably while adap�ng to a rapidly evolving development and 
climate change regimes.

Given this context, the Interna�onal Symposium on Healthy Mangroves and Sustainable 
Fisheries for Climate Resilient Coastal Community in South Asia was held from 1-3 March 
2023 at Khulna University campus to address key technical ques�ons, to highlight global 
best prac�ces on sustainable fisheries and forestry resource management and to 
facilitate partnerships and coopera�on with academia, prac��oner, industry, and 
policymakers.

The Symposium provided an ideal pla�orm for conten�ons and consensus following 
thema�c presenta�ons to understand the na�onal and regional context for sustainable 
management of coastal fisheries and forest resources and the constraints opera�ng at 
the community level that undermine the viability of this important sub-sector. The key 
messages and recommended ac�ons that emerged from the Symposium were building 
blocks for the development of a climate resilient coastal community based on judicious 
exploita�on and management of coastal fisheries and mangrove resources on a 
sustainable and equitable basis. These outputs and outcomes are also expected to 
contribute to achieving some of the targets and objec�ves of the Sustainable 
Development Goals (SDG) within the Agenda 2030 for Sustainable Development 
including SDG 1 (no poverty), SDG 2 (zero hunger), SDG3 (good health and well-being), 
SDG4 (quality educa�on), SDG5 (gender equality), SDG10 (reduced inequali�es), SDG13 
(climate ac�on), SDG14 (life below water), SDG15 (life on land) and SDG 17 (partnerships 
for the goals)

The Interna�onal Symposium on Healthy Mangroves and Sustainable Fisheries for 
Climate Resilient Coastal Community in South Asia was jointly organized by a consor�um 
of na�onal and interna�onal partners including Fisheries and Marine Resource 
Technology (FMRT) Discipline of Khulna University, Bangladesh Environment and 
Development Society (BEDS) and Global Nature Fund (GNF) with financial supports from 
Khulna University, the Federal Ministry for Economic Coopera�on and Development 
(BMZ) of the Federal Republic of Germany, Founda�on Ursula Merz and Mercedes-Benz.

SYMPOSIUM SESSIONS AND STRUCTURE 

The Interna�onal Symposium on Healthy Mangroves and Sustainable Fisheries for 
Climate Resilient Coastal Community in South Asia was structured around a series of 
several thema�c sessions as follows:

In response to a call for abstracts, more than 250 people from all over the globe 
registered as par�cipants, with approximately 150 abstracts submi�ed via a 
symposium-specific website. The abstracts were reviewed rigorously by the Editorial 
Team in consulta�on with the Interna�onal Scien�fic Commi�ee. The Editorial Team 
chose 33 abstracts for oral talks at the four thema�c sessions and 99 for poster 
presenta�ons.

The sessions were structured in a way that the presenta�ons of a given session were 
con�nuous and the en�re session con�nued without interrup�on for ques�ons, which 
were addressed during a panel discussion session by the speakers while a panel of 
experts provided further insights on the topics being discussed. Following a keynote 
speech during the inaugural session se�ng the stage for the symposium, each session 
began with a plenary lecture followed by thema�c presenta�ons and a panel discussion 
session. The plenary lectures synthesized the state of knowledge and highlighted 
prominent topics within the session theme. A closing session on Day 2 consisted of recap 
and reflec�ons on the events and messages, apprecia�on of the session chairs, 
declara�on of best poster presenters followed by concluding remarks. The detailed 
program scheduled is provided in Annex I.

International Symposium on Healthy Mangroves 
and Sustainable Fisheries for Climate Resilient 

Coastal Community in South Asia

Technical Report
1-3 March 2023

Fisheries and Marine Resource Technology Discipline (FMRT)
Khulna University, Khulna, Bangladesh



1

INTRODUCTION

SYMPOSIUM CONTEXT

Coast is not merely an interac�on of �des at an inter�dal zone as once thought; rather 
the interac�on extends as far inland as watersheds and out to the ocean bearing physical, 
ecological and socio-economical interconnec�vity. The coastal resources par�cularly 
fisheries and mangroves as well as their interac�ve dynamic ecosystems play a vital role 
for food security, income genera�on and export earnings for many coastal countries in 
South Asia. However, the connec�vity between these two ecosystems is poorly 
understood while their salient features are being increasingly disturbed by various 
anthropogenic and climate-induced events and this compromises their future 
contribu�on to food security and nutri�on. This is par�cularly true for the coastal 
fisheries sector of Bangladesh, which remains at a cri�cal juncture. As one of the major 
food produc�on systems that relies on healthy mangrove ecosystem, the sector must 
con�nue to grow sustainably while adap�ng to a rapidly evolving development and 
climate change regimes.

Given this context, the Interna�onal Symposium on Healthy Mangroves and Sustainable 
Fisheries for Climate Resilient Coastal Community in South Asia was held from 1-3 March 
2023 at Khulna University campus to address key technical ques�ons, to highlight global 
best prac�ces on sustainable fisheries and forestry resource management and to 
facilitate partnerships and coopera�on with academia, prac��oner, industry, and 
policymakers.

The Symposium provided an ideal pla�orm for conten�ons and consensus following 
thema�c presenta�ons to understand the na�onal and regional context for sustainable 
management of coastal fisheries and forest resources and the constraints opera�ng at 
the community level that undermine the viability of this important sub-sector. The key 
messages and recommended ac�ons that emerged from the Symposium were building 
blocks for the development of a climate resilient coastal community based on judicious 
exploita�on and management of coastal fisheries and mangrove resources on a 
sustainable and equitable basis. These outputs and outcomes are also expected to 
contribute to achieving some of the targets and objec�ves of the Sustainable 
Development Goals (SDG) within the Agenda 2030 for Sustainable Development 
including SDG 1 (no poverty), SDG 2 (zero hunger), SDG3 (good health and well-being), 
SDG4 (quality educa�on), SDG5 (gender equality), SDG10 (reduced inequali�es), SDG13 
(climate ac�on), SDG14 (life below water), SDG15 (life on land) and SDG 17 (partnerships 
for the goals)

The Interna�onal Symposium on Healthy Mangroves and Sustainable Fisheries for 
Climate Resilient Coastal Community in South Asia was jointly organized by a consor�um 
of na�onal and interna�onal partners including Fisheries and Marine Resource 
Technology (FMRT) Discipline of Khulna University, Bangladesh Environment and 
Development Society (BEDS) and Global Nature Fund (GNF) with financial supports from 
Khulna University, the Federal Ministry for Economic Coopera�on and Development 
(BMZ) of the Federal Republic of Germany, Founda�on Ursula Merz and Mercedes-Benz.

SYMPOSIUM SESSIONS AND STRUCTURE 

The Interna�onal Symposium on Healthy Mangroves and Sustainable Fisheries for 
Climate Resilient Coastal Community in South Asia was structured around a series of 
several thema�c sessions as follows:

In response to a call for abstracts, more than 250 people from all over the globe 
registered as par�cipants, with approximately 150 abstracts submi�ed via a 
symposium-specific website. The abstracts were reviewed rigorously by the Editorial 
Team in consulta�on with the Interna�onal Scien�fic Commi�ee. The Editorial Team 
chose 33 abstracts for oral talks at the four thema�c sessions and 99 for poster 
presenta�ons.

The sessions were structured in a way that the presenta�ons of a given session were 
con�nuous and the en�re session con�nued without interrup�on for ques�ons, which 
were addressed during a panel discussion session by the speakers while a panel of 
experts provided further insights on the topics being discussed. Following a keynote 
speech during the inaugural session se�ng the stage for the symposium, each session 
began with a plenary lecture followed by thema�c presenta�ons and a panel discussion 
session. The plenary lectures synthesized the state of knowledge and highlighted 
prominent topics within the session theme. A closing session on Day 2 consisted of recap 
and reflec�ons on the events and messages, apprecia�on of the session chairs, 
declara�on of best poster presenters followed by concluding remarks. The detailed 
program scheduled is provided in Annex I.

1

Interna�onal Symposium on Healthy Mangroves 
and Sustainable Fisheries for Climate Resilient 

Coastal Community in South Asia
1-3 March 2023, Khulna, Bangladesh

Organized by

Supported by

Technical Report Prepared by

April 2023



1

INTRODUCTION

SYMPOSIUM CONTEXT

Coast is not merely an interac�on of �des at an inter�dal zone as once thought; rather 
the interac�on extends as far inland as watersheds and out to the ocean bearing physical, 
ecological and socio-economical interconnec�vity. The coastal resources par�cularly 
fisheries and mangroves as well as their interac�ve dynamic ecosystems play a vital role 
for food security, income genera�on and export earnings for many coastal countries in 
South Asia. However, the connec�vity between these two ecosystems is poorly 
understood while their salient features are being increasingly disturbed by various 
anthropogenic and climate-induced events and this compromises their future 
contribu�on to food security and nutri�on. This is par�cularly true for the coastal 
fisheries sector of Bangladesh, which remains at a cri�cal juncture. As one of the major 
food produc�on systems that relies on healthy mangrove ecosystem, the sector must 
con�nue to grow sustainably while adap�ng to a rapidly evolving development and 
climate change regimes.

Given this context, the Interna�onal Symposium on Healthy Mangroves and Sustainable 
Fisheries for Climate Resilient Coastal Community in South Asia was held from 1-3 March 
2023 at Khulna University campus to address key technical ques�ons, to highlight global 
best prac�ces on sustainable fisheries and forestry resource management and to 
facilitate partnerships and coopera�on with academia, prac��oner, industry, and 
policymakers.

The Symposium provided an ideal pla�orm for conten�ons and consensus following 
thema�c presenta�ons to understand the na�onal and regional context for sustainable 
management of coastal fisheries and forest resources and the constraints opera�ng at 
the community level that undermine the viability of this important sub-sector. The key 
messages and recommended ac�ons that emerged from the Symposium were building 
blocks for the development of a climate resilient coastal community based on judicious 
exploita�on and management of coastal fisheries and mangrove resources on a 
sustainable and equitable basis. These outputs and outcomes are also expected to 
contribute to achieving some of the targets and objec�ves of the Sustainable 
Development Goals (SDG) within the Agenda 2030 for Sustainable Development 
including SDG 1 (no poverty), SDG 2 (zero hunger), SDG3 (good health and well-being), 
SDG4 (quality educa�on), SDG5 (gender equality), SDG10 (reduced inequali�es), SDG13 
(climate ac�on), SDG14 (life below water), SDG15 (life on land) and SDG 17 (partnerships 
for the goals)

The Interna�onal Symposium on Healthy Mangroves and Sustainable Fisheries for 
Climate Resilient Coastal Community in South Asia was jointly organized by a consor�um 
of na�onal and interna�onal partners including Fisheries and Marine Resource 
Technology (FMRT) Discipline of Khulna University, Bangladesh Environment and 
Development Society (BEDS) and Global Nature Fund (GNF) with financial supports from 
Khulna University, the Federal Ministry for Economic Coopera�on and Development 
(BMZ) of the Federal Republic of Germany, Founda�on Ursula Merz and Mercedes-Benz.

SYMPOSIUM SESSIONS AND STRUCTURE 

The Interna�onal Symposium on Healthy Mangroves and Sustainable Fisheries for 
Climate Resilient Coastal Community in South Asia was structured around a series of 
several thema�c sessions as follows:

In response to a call for abstracts, more than 250 people from all over the globe 
registered as par�cipants, with approximately 150 abstracts submi�ed via a 
symposium-specific website. The abstracts were reviewed rigorously by the Editorial 
Team in consulta�on with the Interna�onal Scien�fic Commi�ee. The Editorial Team 
chose 33 abstracts for oral talks at the four thema�c sessions and 99 for poster 
presenta�ons.

The sessions were structured in a way that the presenta�ons of a given session were 
con�nuous and the en�re session con�nued without interrup�on for ques�ons, which 
were addressed during a panel discussion session by the speakers while a panel of 
experts provided further insights on the topics being discussed. Following a keynote 
speech during the inaugural session se�ng the stage for the symposium, each session 
began with a plenary lecture followed by thema�c presenta�ons and a panel discussion 
session. The plenary lectures synthesized the state of knowledge and highlighted 
prominent topics within the session theme. A closing session on Day 2 consisted of recap 
and reflec�ons on the events and messages, apprecia�on of the session chairs, 
declara�on of best poster presenters followed by concluding remarks. The detailed 
program scheduled is provided in Annex I.

1

Preferred cita�on

FMRT (2023). Technical Report of the Interna�onal Symposium on Healthy Magroves and 
Sustainable Fisheries for Climate Resilient Coastal Community in South Asia, 1-3 March 
2023, Fisheries and Marine Resource Technology (FMRT) Discipline, Khulna University, 
Khulna, Bangladesh.

Disclaimer

The designa�ons employed and the presenta�on of material in this report do not imply 
the expression of any opinion whatsoever concerning the legal status of any country, 
territory, city or area, or of its authori�es or concerning the delimita�on of its fron�ers 
and boundaries.

© FMRT 2023

Some rights reserved. Except for the logos, graphical and textual informa�on in this 
publica�on may be reproduced in whole or in part provided it is not sold or put to 
commercial use and its source is acknowledged.

Prepared by

Plenary Consultancy
Khulna, Bangladesh

Edited by

Prof. Dr. Md. Nazmul Ahsan
Khulna University

Published by

Fisheries and Marine Resource Technology (FMRT) Discipline
Khulna University, Khulna, Bangladesh

ISBN: 978-984-35-4272-4

Published in Bangladesh
Not for sale

April 2023



INTRODUCTION

SYMPOSIUM CONTEXT

Coast is not merely an interac�on of �des at an inter�dal zone as once thought; rather 
the interac�on extends as far inland as watersheds and out to the ocean bearing physical, 
ecological and socio-economical interconnec�vity. The coastal resources par�cularly 
fisheries and mangroves as well as their interac�ve dynamic ecosystems play a vital role 
for food security, income genera�on and export earnings for many coastal countries in 
South Asia. However, the connec�vity between these two ecosystems is poorly 
understood while their salient features are being increasingly disturbed by various 
anthropogenic and climate-induced events and this compromises their future 
contribu�on to food security and nutri�on. This is par�cularly true for the coastal 
fisheries sector of Bangladesh, which remains at a cri�cal juncture. As one of the major 
food produc�on systems that relies on healthy mangrove ecosystem, the sector must 
con�nue to grow sustainably while adap�ng to a rapidly evolving development and 
climate change regimes.

Given this context, the Interna�onal Symposium on Healthy Mangroves and Sustainable 
Fisheries for Climate Resilient Coastal Community in South Asia was held from 1-3 March 
2023 at Khulna University campus to address key technical ques�ons, to highlight global 
best prac�ces on sustainable fisheries and forestry resource management and to 
facilitate partnerships and coopera�on with academia, prac��oner, industry, and 
policymakers.

The Symposium provided an ideal pla�orm for conten�ons and consensus following 
thema�c presenta�ons to understand the na�onal and regional context for sustainable 
management of coastal fisheries and forest resources and the constraints opera�ng at 
the community level that undermine the viability of this important sub-sector. The key 
messages and recommended ac�ons that emerged from the Symposium were building 
blocks for the development of a climate resilient coastal community based on judicious 
exploita�on and management of coastal fisheries and mangrove resources on a 
sustainable and equitable basis. These outputs and outcomes are also expected to 
contribute to achieving some of the targets and objec�ves of the Sustainable 
Development Goals (SDG) within the Agenda 2030 for Sustainable Development 
including SDG 1 (no poverty), SDG 2 (zero hunger), SDG3 (good health and well-being), 
SDG4 (quality educa�on), SDG5 (gender equality), SDG10 (reduced inequali�es), SDG13 
(climate ac�on), SDG14 (life below water), SDG15 (life on land) and SDG 17 (partnerships 
for the goals)

The Interna�onal Symposium on Healthy Mangroves and Sustainable Fisheries for 
Climate Resilient Coastal Community in South Asia was jointly organized by a consor�um 
of na�onal and interna�onal partners including Fisheries and Marine Resource 
Technology (FMRT) Discipline of Khulna University, Bangladesh Environment and 
Development Society (BEDS) and Global Nature Fund (GNF) with financial supports from 
Khulna University, the Federal Ministry for Economic Coopera�on and Development 
(BMZ) of the Federal Republic of Germany, Founda�on Ursula Merz and Mercedes-Benz.

SYMPOSIUM SESSIONS AND STRUCTURE 

The Interna�onal Symposium on Healthy Mangroves and Sustainable Fisheries for 
Climate Resilient Coastal Community in South Asia was structured around a series of 
several thema�c sessions as follows:

In response to a call for abstracts, more than 250 people from all over the globe 
registered as par�cipants, with approximately 150 abstracts submi�ed via a 
symposium-specific website. The abstracts were reviewed rigorously by the Editorial 
Team in consulta�on with the Interna�onal Scien�fic Commi�ee. The Editorial Team 
chose 33 abstracts for oral talks at the four thema�c sessions and 99 for poster 
presenta�ons.

The sessions were structured in a way that the presenta�ons of a given session were 
con�nuous and the en�re session con�nued without interrup�on for ques�ons, which 
were addressed during a panel discussion session by the speakers while a panel of 
experts provided further insights on the topics being discussed. Following a keynote 
speech during the inaugural session se�ng the stage for the symposium, each session 
began with a plenary lecture followed by thema�c presenta�ons and a panel discussion 
session. The plenary lectures synthesized the state of knowledge and highlighted 
prominent topics within the session theme. A closing session on Day 2 consisted of recap 
and reflec�ons on the events and messages, apprecia�on of the session chairs, 
declara�on of best poster presenters followed by concluding remarks. The detailed 
program scheduled is provided in Annex I.

11
iii

11

INDEX
!

!"#$%#$&' ()*%'

!"#$%"%&'()*(+*&,#*-(./0#)&* '*

1("#2("3* ''*

455"#6'%&'()7*%)3*4."()807* '''*

9:#./&'6#*;/00%"8** '6*

<)&"(3/.&'()* =>*

<)%/?/"%@*;#77'()* =A*

B,#0%&'.*;#77'()*=>* >=*

B,#0%&'.*;#77'()*=C* >D*

B,#0%&'.*;#77'()*=E* CE*

B,#0%&'.*;#77'()*=F* CG*

B,#0%&'.*;#77'()*=A* ED*

B,#0%&'.*;#77'()*=D* FE*

!(7&#"*;#77'()* FG*

H@(7')?*;#77'()* AC*

1'#@3*B"'$* AI*

4))#:/"#* D>*



1 1

INTRODUCTION

SYMPOSIUM CONTEXT

Coast is not merely an interac�on of �des at an inter�dal zone as once thought; rather 
the interac�on extends as far inland as watersheds and out to the ocean bearing physical, 
ecological and socio-economical interconnec�vity. The coastal resources par�cularly 
fisheries and mangroves as well as their interac�ve dynamic ecosystems play a vital role 
for food security, income genera�on and export earnings for many coastal countries in 
South Asia. However, the connec�vity between these two ecosystems is poorly 
understood while their salient features are being increasingly disturbed by various 
anthropogenic and climate-induced events and this compromises their future 
contribu�on to food security and nutri�on. This is par�cularly true for the coastal 
fisheries sector of Bangladesh, which remains at a cri�cal juncture. As one of the major 
food produc�on systems that relies on healthy mangrove ecosystem, the sector must 
con�nue to grow sustainably while adap�ng to a rapidly evolving development and 
climate change regimes.

Given this context, the Interna�onal Symposium on Healthy Mangroves and Sustainable 
Fisheries for Climate Resilient Coastal Community in South Asia was held from 1-3 March 
2023 at Khulna University campus to address key technical ques�ons, to highlight global 
best prac�ces on sustainable fisheries and forestry resource management and to 
facilitate partnerships and coopera�on with academia, prac��oner, industry, and 
policymakers.

The Symposium provided an ideal pla�orm for conten�ons and consensus following 
thema�c presenta�ons to understand the na�onal and regional context for sustainable 
management of coastal fisheries and forest resources and the constraints opera�ng at 
the community level that undermine the viability of this important sub-sector. The key 
messages and recommended ac�ons that emerged from the Symposium were building 
blocks for the development of a climate resilient coastal community based on judicious 
exploita�on and management of coastal fisheries and mangrove resources on a 
sustainable and equitable basis. These outputs and outcomes are also expected to 
contribute to achieving some of the targets and objec�ves of the Sustainable 
Development Goals (SDG) within the Agenda 2030 for Sustainable Development 
including SDG 1 (no poverty), SDG 2 (zero hunger), SDG3 (good health and well-being), 
SDG4 (quality educa�on), SDG5 (gender equality), SDG10 (reduced inequali�es), SDG13 
(climate ac�on), SDG14 (life below water), SDG15 (life on land) and SDG 17 (partnerships 
for the goals)

The Interna�onal Symposium on Healthy Mangroves and Sustainable Fisheries for 
Climate Resilient Coastal Community in South Asia was jointly organized by a consor�um 
of na�onal and interna�onal partners including Fisheries and Marine Resource 
Technology (FMRT) Discipline of Khulna University, Bangladesh Environment and 
Development Society (BEDS) and Global Nature Fund (GNF) with financial supports from 
Khulna University, the Federal Ministry for Economic Coopera�on and Development 
(BMZ) of the Federal Republic of Germany, Founda�on Ursula Merz and Mercedes-Benz.

SYMPOSIUM SESSIONS AND STRUCTURE 

The Interna�onal Symposium on Healthy Mangroves and Sustainable Fisheries for 
Climate Resilient Coastal Community in South Asia was structured around a series of 
several thema�c sessions as follows:

In response to a call for abstracts, more than 250 people from all over the globe 
registered as par�cipants, with approximately 150 abstracts submi�ed via a 
symposium-specific website. The abstracts were reviewed rigorously by the Editorial 
Team in consulta�on with the Interna�onal Scien�fic Commi�ee. The Editorial Team 
chose 33 abstracts for oral talks at the four thema�c sessions and 99 for poster 
presenta�ons.

The sessions were structured in a way that the presenta�ons of a given session were 
con�nuous and the en�re session con�nued without interrup�on for ques�ons, which 
were addressed during a panel discussion session by the speakers while a panel of 
experts provided further insights on the topics being discussed. Following a keynote 
speech during the inaugural session se�ng the stage for the symposium, each session 
began with a plenary lecture followed by thema�c presenta�ons and a panel discussion 
session. The plenary lectures synthesized the state of knowledge and highlighted 
prominent topics within the session theme. A closing session on Day 2 consisted of recap 
and reflec�ons on the events and messages, apprecia�on of the session chairs, 
declara�on of best poster presenters followed by concluding remarks. The detailed 
program scheduled is provided in Annex I.

1 1

PREPARATION OF THE DOCUMENT

This Technical Report was prepared by Plenary Consultancy (PC) based on the verba�m 
reports of the rapporteurs, the audio recordings of the sessions, and other per�nent 
materials from the Interna�onal Symposium on Healthy Mangroves and Sustainable 
Fisheries for Climate Resilient Coastal Communi�es in South Asia. PC has made every 
effort to ensure that the verba�m reports of the rapporteurs accurately reflected the 
presenta�ons and discussions by cross checking with the audio recordings and other 
symposium related documents provided by the organizers to ensure objec�vity and 
balance.    

The document presents the following informa�on for each thema�c session of the 
Symposium: the session overview; the summary of the plenary discussions; and the 
major findings and key recommenda�ons. Moreover, the document synthesizes the main 
cross-cu�ng messages and recommenda�ons that emerged from the speakers, panelists 
and par�cipants throughout the different Symposium sessions.

PC expresses its gra�tude to the local Organizing Commi�ee members of the symposium 
from Khulna University and Bangladesh Environment and Development Society (BEDS) 
who cooperated with the prepara�on of this report by supplying all necessary 
documents and organizing evalua�on mee�ngs. The verba�m notes and audio-visual 
resources that the PC staffs Khadiza Khatun, Sagarika Singh, Md. Naim Islam, and 
Oindrela Hazra prepared during the symposium are remarkable examples of professional 
skill, teamwork, and dedica�on. Team BEDS should be especially appreciated for 
providing some of the missing video segments and supplying a comprehensive list of the 
posters presented. Anup Kumar Karmokar from PC is highly appreciated for his 
dedica�on and hard work for compiling the verba�m notes according to the sessions and 
for crea�ng the layout and forma�ng the document in its final printable PDF form.

Finally, PC expresses its sincere gra�tude to Prof. Dr. Md. Nazmul Ahsan of Khulna 
University for his insigh�ul cri�cism and sugges�ons on the ini�al dra� as well as for his 
me�culous edi�ng of the English for greater readability and clarity in the final version of 
this report.

         Prema Hazra
         Execu�ve Director
15 April 2023        Plenary Consultancy
Khulna, Bangladesh                                                                              Khulna, Bangladesh
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Development Society (BEDS) and Global Nature Fund (GNF) with financial supports from 
Khulna University, the Federal Ministry for Economic Coopera�on and Development 
(BMZ) of the Federal Republic of Germany, Founda�on Ursula Merz and Mercedes-Benz.

SYMPOSIUM SESSIONS AND STRUCTURE 

The Interna�onal Symposium on Healthy Mangroves and Sustainable Fisheries for 
Climate Resilient Coastal Community in South Asia was structured around a series of 
several thema�c sessions as follows:

In response to a call for abstracts, more than 250 people from all over the globe 
registered as par�cipants, with approximately 150 abstracts submi�ed via a 
symposium-specific website. The abstracts were reviewed rigorously by the Editorial 
Team in consulta�on with the Interna�onal Scien�fic Commi�ee. The Editorial Team 
chose 33 abstracts for oral talks at the four thema�c sessions and 99 for poster 
presenta�ons.

The sessions were structured in a way that the presenta�ons of a given session were 
con�nuous and the en�re session con�nued without interrup�on for ques�ons, which 
were addressed during a panel discussion session by the speakers while a panel of 
experts provided further insights on the topics being discussed. Following a keynote 
speech during the inaugural session se�ng the stage for the symposium, each session 
began with a plenary lecture followed by thema�c presenta�ons and a panel discussion 
session. The plenary lectures synthesized the state of knowledge and highlighted 
prominent topics within the session theme. A closing session on Day 2 consisted of recap 
and reflec�ons on the events and messages, apprecia�on of the session chairs, 
declara�on of best poster presenters followed by concluding remarks. The detailed 
program scheduled is provided in Annex I.
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The Interna�onal Symposium on Healthy Mangroves and Sustainable Fisheries for 
Climate Resilient Coastal Community in South Asia was held to discuss cri�cal issues and 
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researchers, policymakers, prac��oners, and community representa�ves, to share their 
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This post-symposium report summarizes the main outcomes and recommenda�ons of 
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As the Chair of the Organizing Commi�ee of the symposium, I would like to express our 
sincere gra�tude to all the par�cipants, speakers, moderators, rapporteurs, sponsors, 
partners, and volunteers who contributed to the success of this event. We hope that this 
technical report will serve as a useful reference and a catalyst for future ini�a�ves on 
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South Asia.

Prof. Dr. Md. Golam Sarower
Head
FMRT Discipline, Khulna University, Bangladesh; and
Chair, Symposium Organizing Commi�ee
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food produc�on systems that relies on healthy mangrove ecosystem, the sector must 
con�nue to grow sustainably while adap�ng to a rapidly evolving development and 
climate change regimes.
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Fisheries for Climate Resilient Coastal Community in South Asia was held from 1-3 March 
2023 at Khulna University campus to address key technical ques�ons, to highlight global 
best prac�ces on sustainable fisheries and forestry resource management and to 
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management of coastal fisheries and forest resources and the constraints opera�ng at 
the community level that undermine the viability of this important sub-sector. The key 
messages and recommended ac�ons that emerged from the Symposium were building 
blocks for the development of a climate resilient coastal community based on judicious 
exploita�on and management of coastal fisheries and mangrove resources on a 
sustainable and equitable basis. These outputs and outcomes are also expected to 
contribute to achieving some of the targets and objec�ves of the Sustainable 
Development Goals (SDG) within the Agenda 2030 for Sustainable Development 
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(climate ac�on), SDG14 (life below water), SDG15 (life on land) and SDG 17 (partnerships 
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(BMZ) of the Federal Republic of Germany, Founda�on Ursula Merz and Mercedes-Benz.

SYMPOSIUM SESSIONS AND STRUCTURE 

The Interna�onal Symposium on Healthy Mangroves and Sustainable Fisheries for 
Climate Resilient Coastal Community in South Asia was structured around a series of 
several thema�c sessions as follows:

In response to a call for abstracts, more than 250 people from all over the globe 
registered as par�cipants, with approximately 150 abstracts submi�ed via a 
symposium-specific website. The abstracts were reviewed rigorously by the Editorial 
Team in consulta�on with the Interna�onal Scien�fic Commi�ee. The Editorial Team 
chose 33 abstracts for oral talks at the four thema�c sessions and 99 for poster 
presenta�ons.

The sessions were structured in a way that the presenta�ons of a given session were 
con�nuous and the en�re session con�nued without interrup�on for ques�ons, which 
were addressed during a panel discussion session by the speakers while a panel of 
experts provided further insights on the topics being discussed. Following a keynote 
speech during the inaugural session se�ng the stage for the symposium, each session 
began with a plenary lecture followed by thema�c presenta�ons and a panel discussion 
session. The plenary lectures synthesized the state of knowledge and highlighted 
prominent topics within the session theme. A closing session on Day 2 consisted of recap 
and reflec�ons on the events and messages, apprecia�on of the session chairs, 
declara�on of best poster presenters followed by concluding remarks. The detailed 
program scheduled is provided in Annex I.
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EXECUTIVE SUMMARY

The Interna�onal Symposium on Healthy Mangroves and Sustainable Fisheries for 
Climate Resilient Coastal Community in South Asia took place in Khulna University, 
Khulna, Bangladesh from March 1-3, 2023. It was held to discuss key technical challenges, 
showcase best prac�ces from around the world for sustainable management of fisheries 
and mangrove resources, and promote partnerships and collabora�on among 
academics, prac��oners, business leaders, and policymakers.

The Symposium was a�ended by about 250 excep�onally diverse and gender balanced 
par�cipants from academia, industries, government, interna�onal organiza�ons, and 
non-governmental organiza�ons, from around 15 countries of the world. The Symposium 
had several sessions on different themes, where speakers and panelists from different 
countries and sectors shared their insights and sugges�ons through the discussions in 
each session.

The Symposium produced two documents: a Book of Abstract that contained background 
informa�on, session descrip�on and contents and main challenges addressed by each 
session, which was prepared before the mee�ng; and this document, which serves as the 
proceedings for the mee�ng. Moreover, a special issue of Khulna University Studies with 
full ar�cles presented at the mee�ng is being prepared.

The purpose of this document is to provide an overview of the discussions, key 
takeaways, and recommended next steps that came out of the different sessions of the 
Symposium. This report reflects a shared vision on how to advance sustainability with a 
request for ac�on by all concerned par�es. The major points and recommenda�ons that 
are relevant for both fisheries and mangroves aspects of the coastal area of Bangladesh 
and other South Asian countries are highlighted while a detailed list of recommenda�ons 
of each session is described later in this report.

Conserva�on of biodiversity should be at the core of future development 
coopera�on and different actors must work towards a common goal to achieve this;

Livelihoods from the Sundarbans come overwhelmingly from its fisheries resources 
and, therefore, understanding the linkage between forest a�ributes and fisheries 
produc�vity is necessary to determine governance mechanism that can best 
safeguard equitable access and sustainable resource management;

Stock assessment and popula�on biology of commercially important fish of the 
Sundarbans is highly impera�ve for science-based conserva�on measures; 

Nursery role of mangroves should be inves�gated using tracer and tagging 
techniques and other proven tools (e.g. otolith microchemistry) as well as 
DNA-based tecniques;

Abundance and distribu�on of plankton community together with key water quality 
indices across different seasons and �dal regimes will provide meaningful and 
quan�fiable indicators of ecological change in short �mescales;

Troubleshoo�ng prawn and mud crab hatchery opera�ons as well as development of 
seabass hatchery with domes�cated brood from other Asian countries and 
integra�ng the wild fish seed collectors in the downstream hatchery value chains; 

Promo�ng healthy mangroves, thriving coastal communi�es and robust aquaculture 
value chain ecosystem-based farming prac�ces that are compa�ble with the salinity 
regime of the coastal area including, for example, salt-tolerant rice, integrated 
mangrove-aquaculture involving shrimp or mud crab, agroforestry and so on;  

Enhancing the awareness and par�cipa�on of the local communi�es including 
women and youth in the conserva�on and management of the coastal ecosystem 
and biodiversity, and provide them with alterna�ve livelihood op�ons that are 
sustainable and resilient to climate change and other environmental stressors;

Inves�ng in climate-smart infrastructure and technologies that can improve the 
produc�vity and efficiency of coastal food systems, such as water-saving irriga�on, 
renewable energy, cold storage, and post-harvest facili�es;

Strengthening the coordina�on and collabora�on among different stakeholders, 
such as government agencies, research ins�tu�ons, NGOs, private sector, and local 
communi�es, to ensure a holis�c and integrated approach to linking coastal 
livelihoods and biodiversity conserva�on in the Sundarbans region.
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INAUGURAL SESSION

To mark the event as an exemplary cross-sectoral, mul�-disciplinary 
ini�a�ve, representa�ves from both fisheries and forest departments of 
Bangladesh delivered their opening remarks at the inaugural session of the 
Interna�onal Symposium. Presided over by Head, FMRT Discipline, Khulna 
University (KU), the inaugural session was a�ended by the Director General 
(DG), Department of Fisheries (DoF); the Deputy Chief Conservator of 
Forests (DCCF), Bangladesh Forest Department (BFD); and the Dean, Life 
Science School, Khulna University as the Special Guests while the honorable 
Vice Chancellor of Khulna University graced the session as the Chief Guest. 
The dis�nguished guests thanked the organizers for arranging such global 
gathering in Khulna, the southwest coastal city of Bangladesh situated a few 
kilometers off the world's largest single-tract mangrove forest, provided 
sectoral perspec�ves and strategic guidelines, underscored the need for 
collabora�ve research and called for joint ac�on for the sustainable 
management of the mangroves and coastal fisheries resources. The session 
ended with a presenta�on by the Symposium Speaker from James Cook 
University TropWATER Centre, Australia.

The session began with a warm welcome from Prof. Dr. Muhammad Abdur 
Rouf of FMRT Discipline, KU. Then, Prof. Dr. Abul Kalam Azad, Dean of Life 
Science School, KU, spoke about the vital role of mangroves in suppor�ng 
fisheries and the challenges they face from pollu�on, deforesta�on and 
development ac�vi�es in the upstream areas. He thanked the organizers for 
bringing a�en�on to this crucial issue.

The DCCF of BFD, Md. Jahidul Kabir, highlighted the vital role of mangroves in 
providing various ecosystem services to the coastal community and in 
safeguarding the country's coastline from natural disasters. He stressed the 
need to not only conserve the Sundarbans mangrove forest but also to 
create a green belt along the coast through coastal afforesta�on with 
mangrove planta�on. Mr. Kabir then gave a brief overview of BFD's mandate 
and ac�vi�es in managing the resources of the Sundarbans, men�oning 
various conserva�on and monitoring measures such as complete ban on 
�mber harves�ng, crea�on of sanctuaries, Dolphin sanctuaries and seasonal 
prohibi�on on fisheries resource extrac�on from the forest. He emphasized 
the need for collabora�on among fisheries and forestry experts and policy 
makers and called for a comprehensive stock assessment of the aqua�c and 
terrestrial resources of the forest. He also encouraged the researchers to 
come up with innova�ve tools and approaches in this regard. He concluded 
by expressing his hope that the Symposium would help BFD in making 
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science-based decisions for be�er management of the Sundarbans and its 
aqua�c resources.

The DG of DoF, Kh. Mahbubul Haque delivered his speech by an opening 
remark that with about 0.5 million metric ton annual produc�on Bangladesh 
is self-sufficient in fish produc�on and this has been made possible by 
research and dissemina�on. Having been self-sufficient, there is no place for 
complacency as the efforts must con�nue to further increase the produc�on 
to meet the requirement of increasing popula�on and to meet the demand 
from expanding export market with par�cular a�en�on on fish quality while 
not jeopardizing the natural resource base. Mr. Haque then stated that 
coastal aquaculture offers tremendous opportunity for growth in a 
sustainable and environment-friendly manner as this region provides 
important nursing and breeding ground for a variety of fish, shrimp and crab 
species. He suggested cluster farming and mangrove integra�on in shrimp 
ponds as some of the environment-friendly approaches that the researchers 
might find interes�ng to explore. He hoped that Khulna University would 
play a key role in a�rac�ng interna�onal researchers and assured that DoF 
would provide all kinds of coopera�on including research fund alloca�on.

The Chief Guest of the inaugural session Prof. Dr. Mahmood Hossain, 
honorable Vice Chancellor of Khulna University happened to be an eminent 
mangrove scien�st of Bangladesh. Ci�ng from his and other scien�sts' recent 
publica�ons he stated that mangroves provide many ecosystem benefits and 
services, of which the fisheries resource is most important for the livelihoods 
of the coastal community and therefore understanding how mangroves 
support fisheries could be an interes�ng avenue of research. In this regard, 
he posed some research ques�ons including what type of fish species 
depend on mangroves and why? Does mangrove composi�on affect fish 
assemblage? How do fish respond to change in mangrove ecology? What 
effects do �dal regime have on mangrove composi�on and fish biodiversity? 
With these thought-provoking research ques�ons, Prof. Hossain emphasized 
the importance of large-scale collabora�on among governments and 
research and development organiza�ons in achieving the objec�ves for 
which the Symposium had been organized.

As the Symposium Speaker, Dr. Norman C Duke from James Cook University 
TropWATER Centre, Australia delivered a Key Note presenta�on en�tled, 
"Caring about mangroves ecosystem health is caring about people", where 
he ar�culated several threats to mangrove health including loss of habitat, 
shoreline erosion, saline water intrusion and carbon emission. Dr. Duke 
described four broad nested-process levels to understand the dynamics and 
responses of �dal wetlands and mangroves including geographic se�ng of 

the forest, trends in air temperature and rainfall, natural turnover of mangroves and 
regenera�on process following disturbance. All four levels were described in details with 
par�cular emphasis on factors influencing each level and what can be done to minimize the 
influence and restore the habitats.

Showing data and images from different parts of Queensland, Australia such as Gulf of 
Carpentaria, Brune� River, Starcke River, Daintree River estuary, Princess Charlo�e Bay, 
Moreton Bay, Brisbane River, Cape Fla�ery, Port Cur�s, Luggage point and Mackay region, 
Dr. Duke provided a vivid descrip�on of how mangroves were affected by several factors 
ranging from natural causes such as sea level rise and drops, severe floods, tropical 
cyclones, lightning strikes, shoreline erosion, low rain fall to anthropogenic causes including 
landfill reclama�on, oil spills and agricultural runoffs. Interes�ngly, Dr. Duke provided 
empirical evidence that mangrove covers are directly propor�onate to the extent of 
associated wetland covers whereas human ac�vi�es such as large oil spills and agricultural 
herbicides seriously affect the fisheries resources of the mangrove waterbodies 
jeopardizing the livelihoods of the fishermen community. The Keynote presenta�on 
underscored the need for a comprehensive stocktaking of the Sundarbans mangrove 
ecosystem through field studies and predic�ve modeling to devise appropriate monitoring 
and management tools. In this regard, awareness and capacity development of local 
community groups to assist in monitoring of the condi�on of mangroves, fish and other 
wild lives in partnership with scien�sts and managers were recommended. 



INTRODUCTION

SYMPOSIUM CONTEXT

Coast is not merely an interac�on of �des at an inter�dal zone as once thought; rather 
the interac�on extends as far inland as watersheds and out to the ocean bearing physical, 
ecological and socio-economical interconnec�vity. The coastal resources par�cularly 
fisheries and mangroves as well as their interac�ve dynamic ecosystems play a vital role 
for food security, income genera�on and export earnings for many coastal countries in 
South Asia. However, the connec�vity between these two ecosystems is poorly 
understood while their salient features are being increasingly disturbed by various 
anthropogenic and climate-induced events and this compromises their future 
contribu�on to food security and nutri�on. This is par�cularly true for the coastal 
fisheries sector of Bangladesh, which remains at a cri�cal juncture. As one of the major 
food produc�on systems that relies on healthy mangrove ecosystem, the sector must 
con�nue to grow sustainably while adap�ng to a rapidly evolving development and 
climate change regimes.

Given this context, the Interna�onal Symposium on Healthy Mangroves and Sustainable 
Fisheries for Climate Resilient Coastal Community in South Asia was held from 1-3 March 
2023 at Khulna University campus to address key technical ques�ons, to highlight global 
best prac�ces on sustainable fisheries and forestry resource management and to 
facilitate partnerships and coopera�on with academia, prac��oner, industry, and 
policymakers.

The Symposium provided an ideal pla�orm for conten�ons and consensus following 
thema�c presenta�ons to understand the na�onal and regional context for sustainable 
management of coastal fisheries and forest resources and the constraints opera�ng at 
the community level that undermine the viability of this important sub-sector. The key 
messages and recommended ac�ons that emerged from the Symposium were building 
blocks for the development of a climate resilient coastal community based on judicious 
exploita�on and management of coastal fisheries and mangrove resources on a 
sustainable and equitable basis. These outputs and outcomes are also expected to 
contribute to achieving some of the targets and objec�ves of the Sustainable 
Development Goals (SDG) within the Agenda 2030 for Sustainable Development 
including SDG 1 (no poverty), SDG 2 (zero hunger), SDG3 (good health and well-being), 
SDG4 (quality educa�on), SDG5 (gender equality), SDG10 (reduced inequali�es), SDG13 
(climate ac�on), SDG14 (life below water), SDG15 (life on land) and SDG 17 (partnerships 
for the goals)

The Interna�onal Symposium on Healthy Mangroves and Sustainable Fisheries for 
Climate Resilient Coastal Community in South Asia was jointly organized by a consor�um 
of na�onal and interna�onal partners including Fisheries and Marine Resource 
Technology (FMRT) Discipline of Khulna University, Bangladesh Environment and 
Development Society (BEDS) and Global Nature Fund (GNF) with financial supports from 
Khulna University, the Federal Ministry for Economic Coopera�on and Development 
(BMZ) of the Federal Republic of Germany, Founda�on Ursula Merz and Mercedes-Benz.

SYMPOSIUM SESSIONS AND STRUCTURE 

The Interna�onal Symposium on Healthy Mangroves and Sustainable Fisheries for 
Climate Resilient Coastal Community in South Asia was structured around a series of 
several thema�c sessions as follows:

In response to a call for abstracts, more than 250 people from all over the globe 
registered as par�cipants, with approximately 150 abstracts submi�ed via a 
symposium-specific website. The abstracts were reviewed rigorously by the Editorial 
Team in consulta�on with the Interna�onal Scien�fic Commi�ee. The Editorial Team 
chose 33 abstracts for oral talks at the four thema�c sessions and 99 for poster 
presenta�ons.

The sessions were structured in a way that the presenta�ons of a given session were 
con�nuous and the en�re session con�nued without interrup�on for ques�ons, which 
were addressed during a panel discussion session by the speakers while a panel of 
experts provided further insights on the topics being discussed. Following a keynote 
speech during the inaugural session se�ng the stage for the symposium, each session 
began with a plenary lecture followed by thema�c presenta�ons and a panel discussion 
session. The plenary lectures synthesized the state of knowledge and highlighted 
prominent topics within the session theme. A closing session on Day 2 consisted of recap 
and reflec�ons on the events and messages, apprecia�on of the session chairs, 
declara�on of best poster presenters followed by concluding remarks. The detailed 
program scheduled is provided in Annex I.

INAUGURAL SESSION

To mark the event as an exemplary cross-sectoral, mul�-disciplinary 
ini�a�ve, representa�ves from both fisheries and forest departments of 
Bangladesh delivered their opening remarks at the inaugural session of the 
Interna�onal Symposium. Presided over by Head, FMRT Discipline, Khulna 
University (KU), the inaugural session was a�ended by the Director General 
(DG), Department of Fisheries (DoF); the Deputy Chief Conservator of 
Forests (DCCF), Bangladesh Forest Department (BFD); and the Dean, Life 
Science School, Khulna University as the Special Guests while the honorable 
Vice Chancellor of Khulna University graced the session as the Chief Guest. 
The dis�nguished guests thanked the organizers for arranging such global 
gathering in Khulna, the southwest coastal city of Bangladesh situated a few 
kilometers off the world's largest single-tract mangrove forest, provided 
sectoral perspec�ves and strategic guidelines, underscored the need for 
collabora�ve research and called for joint ac�on for the sustainable 
management of the mangroves and coastal fisheries resources. The session 
ended with a presenta�on by the Symposium Speaker from James Cook 
University TropWATER Centre, Australia.

The session began with a warm welcome from Prof. Dr. Muhammad Abdur 
Rouf of FMRT Discipline, KU. Then, Prof. Dr. Abul Kalam Azad, Dean of Life 
Science School, KU, spoke about the vital role of mangroves in suppor�ng 
fisheries and the challenges they face from pollu�on, deforesta�on and 
development ac�vi�es in the upstream areas. He thanked the organizers for 
bringing a�en�on to this crucial issue.

The DCCF of BFD, Md. Jahidul Kabir, highlighted the vital role of mangroves in 
providing various ecosystem services to the coastal community and in 
safeguarding the country's coastline from natural disasters. He stressed the 
need to not only conserve the Sundarbans mangrove forest but also to 
create a green belt along the coast through coastal afforesta�on with 
mangrove planta�on. Mr. Kabir then gave a brief overview of BFD's mandate 
and ac�vi�es in managing the resources of the Sundarbans, men�oning 
various conserva�on and monitoring measures such as complete ban on 
�mber harves�ng, crea�on of sanctuaries, Dolphin sanctuaries and seasonal 
prohibi�on on fisheries resource extrac�on from the forest. He emphasized 
the need for collabora�on among fisheries and forestry experts and policy 
makers and called for a comprehensive stock assessment of the aqua�c and 
terrestrial resources of the forest. He also encouraged the researchers to 
come up with innova�ve tools and approaches in this regard. He concluded 
by expressing his hope that the Symposium would help BFD in making 
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science-based decisions for be�er management of the Sundarbans and its 
aqua�c resources.

The DG of DoF, Kh. Mahbubul Haque delivered his speech by an opening 
remark that with about 0.5 million metric ton annual produc�on Bangladesh 
is self-sufficient in fish produc�on and this has been made possible by 
research and dissemina�on. Having been self-sufficient, there is no place for 
complacency as the efforts must con�nue to further increase the produc�on 
to meet the requirement of increasing popula�on and to meet the demand 
from expanding export market with par�cular a�en�on on fish quality while 
not jeopardizing the natural resource base. Mr. Haque then stated that 
coastal aquaculture offers tremendous opportunity for growth in a 
sustainable and environment-friendly manner as this region provides 
important nursing and breeding ground for a variety of fish, shrimp and crab 
species. He suggested cluster farming and mangrove integra�on in shrimp 
ponds as some of the environment-friendly approaches that the researchers 
might find interes�ng to explore. He hoped that Khulna University would 
play a key role in a�rac�ng interna�onal researchers and assured that DoF 
would provide all kinds of coopera�on including research fund alloca�on.

The Chief Guest of the inaugural session Prof. Dr. Mahmood Hossain, 
honorable Vice Chancellor of Khulna University happened to be an eminent 
mangrove scien�st of Bangladesh. Ci�ng from his and other scien�sts' recent 
publica�ons he stated that mangroves provide many ecosystem benefits and 
services, of which the fisheries resource is most important for the livelihoods 
of the coastal community and therefore understanding how mangroves 
support fisheries could be an interes�ng avenue of research. In this regard, 
he posed some research ques�ons including what type of fish species 
depend on mangroves and why? Does mangrove composi�on affect fish 
assemblage? How do fish respond to change in mangrove ecology? What 
effects do �dal regime have on mangrove composi�on and fish biodiversity? 
With these thought-provoking research ques�ons, Prof. Hossain emphasized 
the importance of large-scale collabora�on among governments and 
research and development organiza�ons in achieving the objec�ves for 
which the Symposium had been organized.

As the Symposium Speaker, Dr. Norman C Duke from James Cook University 
TropWATER Centre, Australia delivered a Key Note presenta�on en�tled, 
"Caring about mangroves ecosystem health is caring about people", where 
he ar�culated several threats to mangrove health including loss of habitat, 
shoreline erosion, saline water intrusion and carbon emission. Dr. Duke 
described four broad nested-process levels to understand the dynamics and 
responses of �dal wetlands and mangroves including geographic se�ng of 
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the forest, trends in air temperature and rainfall, natural turnover of mangroves and 
regenera�on process following disturbance. All four levels were described in details with 
par�cular emphasis on factors influencing each level and what can be done to minimize the 
influence and restore the habitats.

Showing data and images from different parts of Queensland, Australia such as Gulf of 
Carpentaria, Brune� River, Starcke River, Daintree River estuary, Princess Charlo�e Bay, 
Moreton Bay, Brisbane River, Cape Fla�ery, Port Cur�s, Luggage point and Mackay region, 
Dr. Duke provided a vivid descrip�on of how mangroves were affected by several factors 
ranging from natural causes such as sea level rise and drops, severe floods, tropical 
cyclones, lightning strikes, shoreline erosion, low rain fall to anthropogenic causes including 
landfill reclama�on, oil spills and agricultural runoffs. Interes�ngly, Dr. Duke provided 
empirical evidence that mangrove covers are directly propor�onate to the extent of 
associated wetland covers whereas human ac�vi�es such as large oil spills and agricultural 
herbicides seriously affect the fisheries resources of the mangrove waterbodies 
jeopardizing the livelihoods of the fishermen community. The Keynote presenta�on 
underscored the need for a comprehensive stocktaking of the Sundarbans mangrove 
ecosystem through field studies and predic�ve modeling to devise appropriate monitoring 
and management tools. In this regard, awareness and capacity development of local 
community groups to assist in monitoring of the condi�on of mangroves, fish and other 
wild lives in partnership with scien�sts and managers were recommended. 
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Science School, KU, spoke about the vital role of mangroves in suppor�ng 
fisheries and the challenges they face from pollu�on, deforesta�on and 
development ac�vi�es in the upstream areas. He thanked the organizers for 
bringing a�en�on to this crucial issue.

The DCCF of BFD, Md. Jahidul Kabir, highlighted the vital role of mangroves in 
providing various ecosystem services to the coastal community and in 
safeguarding the country's coastline from natural disasters. He stressed the 
need to not only conserve the Sundarbans mangrove forest but also to 
create a green belt along the coast through coastal afforesta�on with 
mangrove planta�on. Mr. Kabir then gave a brief overview of BFD's mandate 
and ac�vi�es in managing the resources of the Sundarbans, men�oning 
various conserva�on and monitoring measures such as complete ban on 
�mber harves�ng, crea�on of sanctuaries, Dolphin sanctuaries and seasonal 
prohibi�on on fisheries resource extrac�on from the forest. He emphasized 
the need for collabora�on among fisheries and forestry experts and policy 
makers and called for a comprehensive stock assessment of the aqua�c and 
terrestrial resources of the forest. He also encouraged the researchers to 
come up with innova�ve tools and approaches in this regard. He concluded 
by expressing his hope that the Symposium would help BFD in making 

science-based decisions for be�er management of the Sundarbans and its 
aqua�c resources.

The DG of DoF, Kh. Mahbubul Haque delivered his speech by an opening 
remark that with about 0.5 million metric ton annual produc�on Bangladesh 
is self-sufficient in fish produc�on and this has been made possible by 
research and dissemina�on. Having been self-sufficient, there is no place for 
complacency as the efforts must con�nue to further increase the produc�on 
to meet the requirement of increasing popula�on and to meet the demand 
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might find interes�ng to explore. He hoped that Khulna University would 
play a key role in a�rac�ng interna�onal researchers and assured that DoF 
would provide all kinds of coopera�on including research fund alloca�on.

The Chief Guest of the inaugural session Prof. Dr. Mahmood Hossain, 
honorable Vice Chancellor of Khulna University happened to be an eminent 
mangrove scien�st of Bangladesh. Ci�ng from his and other scien�sts' recent 
publica�ons he stated that mangroves provide many ecosystem benefits and 
services, of which the fisheries resource is most important for the livelihoods 
of the coastal community and therefore understanding how mangroves 
support fisheries could be an interes�ng avenue of research. In this regard, 
he posed some research ques�ons including what type of fish species 
depend on mangroves and why? Does mangrove composi�on affect fish 
assemblage? How do fish respond to change in mangrove ecology? What 
effects do �dal regime have on mangrove composi�on and fish biodiversity? 
With these thought-provoking research ques�ons, Prof. Hossain emphasized 
the importance of large-scale collabora�on among governments and 
research and development organiza�ons in achieving the objec�ves for 
which the Symposium had been organized.

As the Symposium Speaker, Dr. Norman C Duke from James Cook University 
TropWATER Centre, Australia delivered a Key Note presenta�on en�tled, 
"Caring about mangroves ecosystem health is caring about people", where 
he ar�culated several threats to mangrove health including loss of habitat, 
shoreline erosion, saline water intrusion and carbon emission. Dr. Duke 
described four broad nested-process levels to understand the dynamics and 
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the forest, trends in air temperature and rainfall, natural turnover of mangroves and 
regenera�on process following disturbance. All four levels were described in details with 
par�cular emphasis on factors influencing each level and what can be done to minimize the 
influence and restore the habitats.

Showing data and images from different parts of Queensland, Australia such as Gulf of 
Carpentaria, Brune� River, Starcke River, Daintree River estuary, Princess Charlo�e Bay, 
Moreton Bay, Brisbane River, Cape Fla�ery, Port Cur�s, Luggage point and Mackay region, 
Dr. Duke provided a vivid descrip�on of how mangroves were affected by several factors 
ranging from natural causes such as sea level rise and drops, severe floods, tropical 
cyclones, lightning strikes, shoreline erosion, low rain fall to anthropogenic causes including 
landfill reclama�on, oil spills and agricultural runoffs. Interes�ngly, Dr. Duke provided 
empirical evidence that mangrove covers are directly propor�onate to the extent of 
associated wetland covers whereas human ac�vi�es such as large oil spills and agricultural 
herbicides seriously affect the fisheries resources of the mangrove waterbodies 
jeopardizing the livelihoods of the fishermen community. The Keynote presenta�on 
underscored the need for a comprehensive stocktaking of the Sundarbans mangrove 
ecosystem through field studies and predic�ve modeling to devise appropriate monitoring 
and management tools. In this regard, awareness and capacity development of local 
community groups to assist in monitoring of the condi�on of mangroves, fish and other 
wild lives in partnership with scien�sts and managers were recommended. 
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Climate Resilient Coastal Community in South Asia was structured around a series of 
several thema�c sessions as follows:

In response to a call for abstracts, more than 250 people from all over the globe 
registered as par�cipants, with approximately 150 abstracts submi�ed via a 
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Team in consulta�on with the Interna�onal Scien�fic Commi�ee. The Editorial Team 
chose 33 abstracts for oral talks at the four thema�c sessions and 99 for poster 
presenta�ons.

The sessions were structured in a way that the presenta�ons of a given session were 
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program scheduled is provided in Annex I.
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Food Security, Coastal Aquaculture and Tidal Forest Nexus 

This session contained one plenary lecture followed by six thema�c presenta�ons, 
focusing on the importance of coastal fisheries and mangroves and their direct and 
indirect contribu�on to food security, income genera�on and other macroeconomic 
benefits for many coastal countries in South Asia. The session opened with a plenary 
lecture that highlighted the context and the knowledge gaps to understanding the 
connec�vity between these two ecosystems followed by presenta�ons that addressed 
phytoplankton community dynamics, fine root carbon dynamics, pes�cide and plas�c 
contamina�on affec�ng the biodiversity and a final presenta�on underscoring the need 
for conserving biodiversity as the core area of future development coopera�on.

Plenary Lecture

In the plenary lecture en�tled, "Coastal Aquaculture and Mangrove Forest 
Nexus: State of Affairs and Future Research Needs", Prof. Nazmul Ahsan 

from Khulna University provided an overview of the produc�onist 
paradigm of development in the coastal area that lead to 

unplanned expansion of commercial shrimp farming.  Earthen 
embankments, known as ‘polder’, constructed during 1960s to 
boost rice yield created severe saline water logging problem that 
compelled farmers to switch to shrimp aquaculture. Now, fishing 

and aquaculture remain the only economic ac�vi�es in altered 
coastal landscape due to the altered landscape and the coastal 

aquaculture por�olio has been expanding to include other brackish 
water species with seeds sourced from the wild. The way mud crab 

farming has been expanding is alarming. Ini�ally, only hard-shell adult crabs 
had export value and, therefore, fishermen used selec�ve gears leaving a por�on 

to mature and reproduce. Subsequently, however, forest-dependent community started 
indiscriminate harves�ng of all types of crabs of any age group as various forms of crab 
aquaculture system spread in the coastal area.  The impacts of such unsustainable 
prac�ce of shrimp and mud crab farming on ecosystem are largely specula�ve but 
include the effects of saltwater intrusion, loss of natural vegeta�on, destruc�on of 
biodiversity and other forms of land and water degrada�ons. With this contextual 
overview, Prof. Ahsan provided a number of empirical research ques�ons that need to be 
answered to understand the nexus and suggested some entry points for interven�on for 
building a climate resilient coastal community. 

11

Contributed Papers

Ralph Dejas from Global Nature Fund (GNF), Germany provided vivid examples of 
how anthropogenic ac�vi�es have resulted in rapid decline of earth's biodiversity 

in his �tled, “Food for Biodiversity.” He also iden�fied intensive agriculture, 
invasive species and climate change, as the major causes of biodiversity loss, 
with nega�ve impacts on human health and ecosystems due to ammonia and 
methane emissions. He highlighted the challenges of overcoming the crisis of 
species ex�nc�on and emphasized the importance of protec�ng biodiversity, 

which delivers ecosystem services through the interplay between a habitat and 
its animal and plant inhabitants. To achieve this, he outlined development goals 

such as the protec�on of marine and terrestrial ecosystems, the promo�on of 
sustainable consump�on and produc�on, and climate protec�on. In this regard, he 
discussed about two such ini�a�ves including 'Food for Biodiversity Associa�on' and 
'Naturland' and provided a roadmap to achieving the Biodiversity Targets 2030.

Phytoplankton serve as the founda�on of the ocean food web, providing sustenance 
and economic resources to billions of people worldwide. These microscopic 
organisms are responsible for almost 50% of the oxygen supply in the ocean. 
Kashafad Bin Hafij from BSMR Mari�me University, Dhaka, Bangladesh 
delivered a lecture on the dynamics of phytoplankton community and 
highlighted the significance of planktonic algae on global scale. He focused on 
the factors that limit and control the abundance of phytoplankton sta�ng that 
factors such as salinity and turbidity have the greatest impact on their 
abundance in estuaries, while upstream areas are affected to a lesser extent. 
Addi�onally, He provided data showing that salinity is a limi�ng factor for individual 
groups while Nitrate, Chlorophyll-a, Temperature, pH and DO are considered as the 
controlling factors for the total abundance of phytoplanktons. 

Dr. Md. Kamruzzaman from Forestry and Wood Technology (FWT) Discipline, KU 
presented his findings on contribu�on of fine root in carbon dynamics of the 

Sundarbans mangrove ecosystem. He explained the process of biomass carbon 
produc�on, nutrient turnover and carbon storage in these forests. The results 
suggest that with the mean above-ground biomass of 154.8 Mg/ha, the 
produc�vity of the Sundarbans mangrove forest is higher compared to other 

tropical and sub-tropical mangrove forests of the world. The author further 
found that fine root contributed almost one-eighth of the below-ground biomass 

contribu�ng a substan�al amount in carbon stocks, which suggests a crucial role of 
the Sundarbans in climate change mi�ga�on through sinking atmospheric carbon 

dioxide. Dr. Kamruzzaman concluded his presenta�on with a recommenda�on to further 
quan�fy fine root mass produc�on, providing informa�on on fine root decomposi�on 
and determining the amount of necro mass in the different saline zones of the 
Sundarbans mangrove forests. 

Protec�ng biodiversity from pollu�on is a global concern, par�cularly in the agro 
nexus where pes�cide pollu�on and micro plas�c (MP) pollu�on are emerging 

issues that require immediate a�en�on. In this regard, two important lectures 
were delivered by Prof. Golam Sarower and Prof. Mustafizur Rahman from 
FMRT Discipline, KU. Prof. Sarower’s lecture focused on the poten�al toxicity of 
pes�cides and their transforma�on from products to aqua�c organisms. 

Although the use of pes�cides has declined since 2008, the residues could 
s�ll be detected from estuaries and mangroves canals. Through a 

controlled experiment, Prof. Sarower showed how pes�cides altered gene 
expression pa�ern in fish cell. Addi�onally, he described the effect of 
sub-lethal exposure to cypermethrin and pyrethroid which significantly 
retarded growth performance, enzyme ac�vity, diges�on and reproduc�on of 
fish. On the other hand, Prof. Rahman addressed plas�c pollu�on in mangrove 
forests, where he found significant changes in both phenotypic and reproduc�ve 
traits of fish. In a controlled experiment, 50% mortality of guppy fish was observed 
due to 2% MP exposure. These lectures emphasized the urgent need to address the 
growing problem of pes�cide and MP pollu�on in order to protect biodiversity and 
maintain healthy ecosystems of mangroves and its surrounding waterbodies.

 Dr. Stefan Alfred Groenewold delivered a lecture on GIZ's new core area of 
development coopera�on on biodiversity between Bangladesh and Germany. He 

talked about Montreal Global Biodiversity Framework (GBF) and emphasized 
the need for mobiliza�on of public and private resources and an increase in 
interna�onal financial flows to conserve biodiversity. Iden�fying the main 
issues of biodiversity in Bangladesh, he urged government agencies, 

universi�es, na�onal and interna�onal organiza�ons and communi�es to work 
together for biodiversity conserva�on so as to protect the future from food 

scarcity and maintain a sustainable livelihood. Narra�ng GIZ's past ac�vi�es 
regarding biodiversity conserva�on in the Sundarbans, Dr. Groenewold provided a brief 
overview on its current project, 'Integrated Management of the Sundarbans and Swatch 
of No Ground Marine Protected Area (SonG).  Looking forward, Dr. Groenewold 
highlighted the importance of smooth collabora�on among different departments, 
integra�on of all essen�al stakeholders in planning, crea�ng buffer zones for resource 
users, strengthening of awareness and youth involvement, enhancing women’s 
par�cipa�on, making science-based decisions, regular monitoring and surveillance, 
sharing ecosystem benefits, and enhancing guardianship and ci�zen science as success 
factors of biodiversity. He also proposed a future plan to strengthen the blue-green 
network along the coast and underscored the need for transboundary collabora�on 
between Bangladesh and India on issues related to biodiversity conserva�on in the 
greater Sundarbans.

Major Findings

Unlike other south east Asian countries, mangrove loss due to coastal aquaculture is 
negligible in Bangladesh. However, the unplanned expansion of commercial shrimp 
farming has caused altera�ons to the coastal landscape, resul�ng in saltwater 
intrusion, loss of natural vegeta�on and biodiversity destruc�ve prac�ce of wild post 
larvae (PL) collec�on from the Sundarbans area;

The current prac�ce of mud crab farming and export warrants immediate a�en�on as 
indiscriminate harves�ng of all types of crabs from the Sundarbans area pose 
significant threat to the biodiversity and ecosystem of the forest; 

Phytoplankton dynamics are vital to the food web of coastal and marine waters, which 
are affected by changes in salinity, turbidity, nitrate, chlorophyll-α, temperature, pH 
and DO;

Mangrove fine root cons�tutes one-eighth of the below-ground biomass contribu�ng a 
substan�al amount in carbon stocks, which sugges�ng a crucial role of the Sundarbans 
in climate change mi�ga�on through sinking atmospheric carbon dioxide; 

Pes�cides and micro plas�c pollu�ons nega�vely affects fish growth, survivability, 
enzyme ac�vity, diges�on and reproduc�on;

Protec�ng biodiversity is essen�al for delivering ecosystem services, promo�ng 
sustainable consump�on and produc�on and achieving climate protec�on goals.

Key Recommenda�ons

Stock assessment and popula�on biology of commercially important fish is highly 
impera�ve for science-based conserva�on measures;

Nursery role of mangroves should be inves�gated using tracer and tagging techniques 
and other proven tools (e.g. otolith microchemistry) as well as DNA-based techniques;

Abundance and distribu�on of plankton community together with key water quality 
indices across different seasons and �dal regimes will provide meaningful and 
quan�fiable indicators of ecological change in short �mescales;

Troubleshoo�ng prawn and mud crab hatchery opera�ons as well as development of 
seabass hatchery with domes�cated brood from other Asian countries;

Fine root decomposi�on and the amount of necro mass in different saline zones of the 
Sundarbans to be�er understand the carbon dynamics of the Sundarbans;

Address the problem of pes�cide and MP pollu�on in order to protect biodiversity and 
maintain healthy ecosystems of mangroves and its surrounding waterbodies;

Conserva�on of biodiversity should be at the core of future development coopera�on 
and different actors must work towards a common goal to achieve this. 
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produc�on, nutrient turnover and carbon storage in these forests. The results 
suggest that with the mean above-ground biomass of 154.8 Mg/ha, the 
produc�vity of the Sundarbans mangrove forest is higher compared to other 

tropical and sub-tropical mangrove forests of the world. The author further 
found that fine root contributed almost one-eighth of the below-ground biomass 

contribu�ng a substan�al amount in carbon stocks, which suggests a crucial role of 
the Sundarbans in climate change mi�ga�on through sinking atmospheric carbon 

dioxide. Dr. Kamruzzaman concluded his presenta�on with a recommenda�on to further 
quan�fy fine root mass produc�on, providing informa�on on fine root decomposi�on 
and determining the amount of necro mass in the different saline zones of the 
Sundarbans mangrove forests. 
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Protec�ng biodiversity from pollu�on is a global concern, par�cularly in the agro 
nexus where pes�cide pollu�on and micro plas�c (MP) pollu�on are emerging 

issues that require immediate a�en�on. In this regard, two important lectures 
were delivered by Prof. Golam Sarower and Prof. Mustafizur Rahman from 
FMRT Discipline, KU. Prof. Sarower’s lecture focused on the poten�al toxicity of 
pes�cides and their transforma�on from products to aqua�c organisms. 

Although the use of pes�cides has declined since 2008, the residues could 
s�ll be detected from estuaries and mangroves canals. Through a 

controlled experiment, Prof. Sarower showed how pes�cides altered gene 
expression pa�ern in fish cell. Addi�onally, he described the effect of 
sub-lethal exposure to cypermethrin and pyrethroid which significantly 
retarded growth performance, enzyme ac�vity, diges�on and reproduc�on of 
fish. On the other hand, Prof. Rahman addressed plas�c pollu�on in mangrove 
forests, where he found significant changes in both phenotypic and reproduc�ve 
traits of fish. In a controlled experiment, 50% mortality of guppy fish was observed 
due to 2% MP exposure. These lectures emphasized the urgent need to address the 
growing problem of pes�cide and MP pollu�on in order to protect biodiversity and 
maintain healthy ecosystems of mangroves and its surrounding waterbodies.

 Dr. Stefan Alfred Groenewold delivered a lecture on GIZ's new core area of 
development coopera�on on biodiversity between Bangladesh and Germany. He 

talked about Montreal Global Biodiversity Framework (GBF) and emphasized 
the need for mobiliza�on of public and private resources and an increase in 
interna�onal financial flows to conserve biodiversity. Iden�fying the main 
issues of biodiversity in Bangladesh, he urged government agencies, 

universi�es, na�onal and interna�onal organiza�ons and communi�es to work 
together for biodiversity conserva�on so as to protect the future from food 

scarcity and maintain a sustainable livelihood. Narra�ng GIZ's past ac�vi�es 
regarding biodiversity conserva�on in the Sundarbans, Dr. Groenewold provided a brief 
overview on its current project, 'Integrated Management of the Sundarbans and Swatch 
of No Ground Marine Protected Area (SonG).  Looking forward, Dr. Groenewold 
highlighted the importance of smooth collabora�on among different departments, 
integra�on of all essen�al stakeholders in planning, crea�ng buffer zones for resource 
users, strengthening of awareness and youth involvement, enhancing women’s 
par�cipa�on, making science-based decisions, regular monitoring and surveillance, 
sharing ecosystem benefits, and enhancing guardianship and ci�zen science as success 
factors of biodiversity. He also proposed a future plan to strengthen the blue-green 
network along the coast and underscored the need for transboundary collabora�on 
between Bangladesh and India on issues related to biodiversity conserva�on in the 
greater Sundarbans.

Major Findings

Unlike other south east Asian countries, mangrove loss due to coastal aquaculture is 
negligible in Bangladesh. However, the unplanned expansion of commercial shrimp 
farming has caused altera�ons to the coastal landscape, resul�ng in saltwater 
intrusion, loss of natural vegeta�on and biodiversity destruc�ve prac�ce of wild post 
larvae (PL) collec�on from the Sundarbans area;

The current prac�ce of mud crab farming and export warrants immediate a�en�on as 
indiscriminate harves�ng of all types of crabs from the Sundarbans area pose 
significant threat to the biodiversity and ecosystem of the forest; 

Phytoplankton dynamics are vital to the food web of coastal and marine waters, which 
are affected by changes in salinity, turbidity, nitrate, chlorophyll-α, temperature, pH 
and DO;

Mangrove fine root cons�tutes one-eighth of the below-ground biomass contribu�ng a 
substan�al amount in carbon stocks, which sugges�ng a crucial role of the Sundarbans 
in climate change mi�ga�on through sinking atmospheric carbon dioxide; 

Pes�cides and micro plas�c pollu�ons nega�vely affects fish growth, survivability, 
enzyme ac�vity, diges�on and reproduc�on;

Protec�ng biodiversity is essen�al for delivering ecosystem services, promo�ng 
sustainable consump�on and produc�on and achieving climate protec�on goals.

Key Recommenda�ons

Stock assessment and popula�on biology of commercially important fish is highly 
impera�ve for science-based conserva�on measures;

Nursery role of mangroves should be inves�gated using tracer and tagging techniques 
and other proven tools (e.g. otolith microchemistry) as well as DNA-based techniques;

Abundance and distribu�on of plankton community together with key water quality 
indices across different seasons and �dal regimes will provide meaningful and 
quan�fiable indicators of ecological change in short �mescales;

Troubleshoo�ng prawn and mud crab hatchery opera�ons as well as development of 
seabass hatchery with domes�cated brood from other Asian countries;

Fine root decomposi�on and the amount of necro mass in different saline zones of the 
Sundarbans to be�er understand the carbon dynamics of the Sundarbans;

Address the problem of pes�cide and MP pollu�on in order to protect biodiversity and 
maintain healthy ecosystems of mangroves and its surrounding waterbodies;

Conserva�on of biodiversity should be at the core of future development coopera�on 
and different actors must work towards a common goal to achieve this. 



INTRODUCTION

SYMPOSIUM CONTEXT

Coast is not merely an interac�on of �des at an inter�dal zone as once thought; rather 
the interac�on extends as far inland as watersheds and out to the ocean bearing physical, 
ecological and socio-economical interconnec�vity. The coastal resources par�cularly 
fisheries and mangroves as well as their interac�ve dynamic ecosystems play a vital role 
for food security, income genera�on and export earnings for many coastal countries in 
South Asia. However, the connec�vity between these two ecosystems is poorly 
understood while their salient features are being increasingly disturbed by various 
anthropogenic and climate-induced events and this compromises their future 
contribu�on to food security and nutri�on. This is par�cularly true for the coastal 
fisheries sector of Bangladesh, which remains at a cri�cal juncture. As one of the major 
food produc�on systems that relies on healthy mangrove ecosystem, the sector must 
con�nue to grow sustainably while adap�ng to a rapidly evolving development and 
climate change regimes.

Given this context, the Interna�onal Symposium on Healthy Mangroves and Sustainable 
Fisheries for Climate Resilient Coastal Community in South Asia was held from 1-3 March 
2023 at Khulna University campus to address key technical ques�ons, to highlight global 
best prac�ces on sustainable fisheries and forestry resource management and to 
facilitate partnerships and coopera�on with academia, prac��oner, industry, and 
policymakers.

The Symposium provided an ideal pla�orm for conten�ons and consensus following 
thema�c presenta�ons to understand the na�onal and regional context for sustainable 
management of coastal fisheries and forest resources and the constraints opera�ng at 
the community level that undermine the viability of this important sub-sector. The key 
messages and recommended ac�ons that emerged from the Symposium were building 
blocks for the development of a climate resilient coastal community based on judicious 
exploita�on and management of coastal fisheries and mangrove resources on a 
sustainable and equitable basis. These outputs and outcomes are also expected to 
contribute to achieving some of the targets and objec�ves of the Sustainable 
Development Goals (SDG) within the Agenda 2030 for Sustainable Development 
including SDG 1 (no poverty), SDG 2 (zero hunger), SDG3 (good health and well-being), 
SDG4 (quality educa�on), SDG5 (gender equality), SDG10 (reduced inequali�es), SDG13 
(climate ac�on), SDG14 (life below water), SDG15 (life on land) and SDG 17 (partnerships 
for the goals)

The Interna�onal Symposium on Healthy Mangroves and Sustainable Fisheries for 
Climate Resilient Coastal Community in South Asia was jointly organized by a consor�um 
of na�onal and interna�onal partners including Fisheries and Marine Resource 
Technology (FMRT) Discipline of Khulna University, Bangladesh Environment and 
Development Society (BEDS) and Global Nature Fund (GNF) with financial supports from 
Khulna University, the Federal Ministry for Economic Coopera�on and Development 
(BMZ) of the Federal Republic of Germany, Founda�on Ursula Merz and Mercedes-Benz.

SYMPOSIUM SESSIONS AND STRUCTURE 

The Interna�onal Symposium on Healthy Mangroves and Sustainable Fisheries for 
Climate Resilient Coastal Community in South Asia was structured around a series of 
several thema�c sessions as follows:

In response to a call for abstracts, more than 250 people from all over the globe 
registered as par�cipants, with approximately 150 abstracts submi�ed via a 
symposium-specific website. The abstracts were reviewed rigorously by the Editorial 
Team in consulta�on with the Interna�onal Scien�fic Commi�ee. The Editorial Team 
chose 33 abstracts for oral talks at the four thema�c sessions and 99 for poster 
presenta�ons.

The sessions were structured in a way that the presenta�ons of a given session were 
con�nuous and the en�re session con�nued without interrup�on for ques�ons, which 
were addressed during a panel discussion session by the speakers while a panel of 
experts provided further insights on the topics being discussed. Following a keynote 
speech during the inaugural session se�ng the stage for the symposium, each session 
began with a plenary lecture followed by thema�c presenta�ons and a panel discussion 
session. The plenary lectures synthesized the state of knowledge and highlighted 
prominent topics within the session theme. A closing session on Day 2 consisted of recap 
and reflec�ons on the events and messages, apprecia�on of the session chairs, 
declara�on of best poster presenters followed by concluding remarks. The detailed 
program scheduled is provided in Annex I.
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Food Security, Coastal Aquaculture and Tidal Forest Nexus 

This session contained one plenary lecture followed by six thema�c presenta�ons, 
focusing on the importance of coastal fisheries and mangroves and their direct and 
indirect contribu�on to food security, income genera�on and other macroeconomic 
benefits for many coastal countries in South Asia. The session opened with a plenary 
lecture that highlighted the context and the knowledge gaps to understanding the 
connec�vity between these two ecosystems followed by presenta�ons that addressed 
phytoplankton community dynamics, fine root carbon dynamics, pes�cide and plas�c 
contamina�on affec�ng the biodiversity and a final presenta�on underscoring the need 
for conserving biodiversity as the core area of future development coopera�on.

Plenary Lecture

In the plenary lecture en�tled, "Coastal Aquaculture and Mangrove Forest 
Nexus: State of Affairs and Future Research Needs", Prof. Nazmul Ahsan 

from Khulna University provided an overview of the produc�onist 
paradigm of development in the coastal area that lead to 

unplanned expansion of commercial shrimp farming.  Earthen 
embankments, known as ‘polder’, constructed during 1960s to 
boost rice yield created severe saline water logging problem that 
compelled farmers to switch to shrimp aquaculture. Now, fishing 

and aquaculture remain the only economic ac�vi�es in altered 
coastal landscape due to the altered landscape and the coastal 

aquaculture por�olio has been expanding to include other brackish 
water species with seeds sourced from the wild. The way mud crab 

farming has been expanding is alarming. Ini�ally, only hard-shell adult crabs 
had export value and, therefore, fishermen used selec�ve gears leaving a por�on 

to mature and reproduce. Subsequently, however, forest-dependent community started 
indiscriminate harves�ng of all types of crabs of any age group as various forms of crab 
aquaculture system spread in the coastal area.  The impacts of such unsustainable 
prac�ce of shrimp and mud crab farming on ecosystem are largely specula�ve but 
include the effects of saltwater intrusion, loss of natural vegeta�on, destruc�on of 
biodiversity and other forms of land and water degrada�ons. With this contextual 
overview, Prof. Ahsan provided a number of empirical research ques�ons that need to be 
answered to understand the nexus and suggested some entry points for interven�on for 
building a climate resilient coastal community. 

Contributed Papers

Ralph Dejas from Global Nature Fund (GNF), Germany provided vivid examples of 
how anthropogenic ac�vi�es have resulted in rapid decline of earth's biodiversity 

in his �tled, “Food for Biodiversity.” He also iden�fied intensive agriculture, 
invasive species and climate change, as the major causes of biodiversity loss, 
with nega�ve impacts on human health and ecosystems due to ammonia and 
methane emissions. He highlighted the challenges of overcoming the crisis of 
species ex�nc�on and emphasized the importance of protec�ng biodiversity, 

which delivers ecosystem services through the interplay between a habitat and 
its animal and plant inhabitants. To achieve this, he outlined development goals 

such as the protec�on of marine and terrestrial ecosystems, the promo�on of 
sustainable consump�on and produc�on, and climate protec�on. In this regard, he 
discussed about two such ini�a�ves including 'Food for Biodiversity Associa�on' and 
'Naturland' and provided a roadmap to achieving the Biodiversity Targets 2030.

Phytoplankton serve as the founda�on of the ocean food web, providing sustenance 
and economic resources to billions of people worldwide. These microscopic 
organisms are responsible for almost 50% of the oxygen supply in the ocean. 
Kashafad Bin Hafij from BSMR Mari�me University, Dhaka, Bangladesh 
delivered a lecture on the dynamics of phytoplankton community and 
highlighted the significance of planktonic algae on global scale. He focused on 
the factors that limit and control the abundance of phytoplankton sta�ng that 
factors such as salinity and turbidity have the greatest impact on their 
abundance in estuaries, while upstream areas are affected to a lesser extent. 
Addi�onally, He provided data showing that salinity is a limi�ng factor for individual 
groups while Nitrate, Chlorophyll-a, Temperature, pH and DO are considered as the 
controlling factors for the total abundance of phytoplanktons. 

Dr. Md. Kamruzzaman from Forestry and Wood Technology (FWT) Discipline, KU 
presented his findings on contribu�on of fine root in carbon dynamics of the 

Sundarbans mangrove ecosystem. He explained the process of biomass carbon 
produc�on, nutrient turnover and carbon storage in these forests. The results 
suggest that with the mean above-ground biomass of 154.8 Mg/ha, the 
produc�vity of the Sundarbans mangrove forest is higher compared to other 

tropical and sub-tropical mangrove forests of the world. The author further 
found that fine root contributed almost one-eighth of the below-ground biomass 

contribu�ng a substan�al amount in carbon stocks, which suggests a crucial role of 
the Sundarbans in climate change mi�ga�on through sinking atmospheric carbon 

dioxide. Dr. Kamruzzaman concluded his presenta�on with a recommenda�on to further 
quan�fy fine root mass produc�on, providing informa�on on fine root decomposi�on 
and determining the amount of necro mass in the different saline zones of the 
Sundarbans mangrove forests. 
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Protec�ng biodiversity from pollu�on is a global concern, par�cularly in the agro 
nexus where pes�cide pollu�on and micro plas�c (MP) pollu�on are emerging 

issues that require immediate a�en�on. In this regard, two important lectures 
were delivered by Prof. Golam Sarower and Prof. Mustafizur Rahman from 
FMRT Discipline, KU. Prof. Sarower’s lecture focused on the poten�al toxicity of 
pes�cides and their transforma�on from products to aqua�c organisms. 

Although the use of pes�cides has declined since 2008, the residues could 
s�ll be detected from estuaries and mangroves canals. Through a 

controlled experiment, Prof. Sarower showed how pes�cides altered gene 
expression pa�ern in fish cell. Addi�onally, he described the effect of 
sub-lethal exposure to cypermethrin and pyrethroid which significantly 
retarded growth performance, enzyme ac�vity, diges�on and reproduc�on of 
fish. On the other hand, Prof. Rahman addressed plas�c pollu�on in mangrove 
forests, where he found significant changes in both phenotypic and reproduc�ve 
traits of fish. In a controlled experiment, 50% mortality of guppy fish was observed 
due to 2% MP exposure. These lectures emphasized the urgent need to address the 
growing problem of pes�cide and MP pollu�on in order to protect biodiversity and 
maintain healthy ecosystems of mangroves and its surrounding waterbodies.

 Dr. Stefan Alfred Groenewold delivered a lecture on GIZ's new core area of 
development coopera�on on biodiversity between Bangladesh and Germany. He 

talked about Montreal Global Biodiversity Framework (GBF) and emphasized 
the need for mobiliza�on of public and private resources and an increase in 
interna�onal financial flows to conserve biodiversity. Iden�fying the main 
issues of biodiversity in Bangladesh, he urged government agencies, 

universi�es, na�onal and interna�onal organiza�ons and communi�es to work 
together for biodiversity conserva�on so as to protect the future from food 

scarcity and maintain a sustainable livelihood. Narra�ng GIZ's past ac�vi�es 
regarding biodiversity conserva�on in the Sundarbans, Dr. Groenewold provided a brief 
overview on its current project, 'Integrated Management of the Sundarbans and Swatch 
of No Ground Marine Protected Area (SonG).  Looking forward, Dr. Groenewold 
highlighted the importance of smooth collabora�on among different departments, 
integra�on of all essen�al stakeholders in planning, crea�ng buffer zones for resource 
users, strengthening of awareness and youth involvement, enhancing women’s 
par�cipa�on, making science-based decisions, regular monitoring and surveillance, 
sharing ecosystem benefits, and enhancing guardianship and ci�zen science as success 
factors of biodiversity. He also proposed a future plan to strengthen the blue-green 
network along the coast and underscored the need for transboundary collabora�on 
between Bangladesh and India on issues related to biodiversity conserva�on in the 
greater Sundarbans.

Major Findings

Unlike other south east Asian countries, mangrove loss due to coastal aquaculture is 
negligible in Bangladesh. However, the unplanned expansion of commercial shrimp 
farming has caused altera�ons to the coastal landscape, resul�ng in saltwater 
intrusion, loss of natural vegeta�on and biodiversity destruc�ve prac�ce of wild post 
larvae (PL) collec�on from the Sundarbans area;

The current prac�ce of mud crab farming and export warrants immediate a�en�on as 
indiscriminate harves�ng of all types of crabs from the Sundarbans area pose 
significant threat to the biodiversity and ecosystem of the forest; 

Phytoplankton dynamics are vital to the food web of coastal and marine waters, which 
are affected by changes in salinity, turbidity, nitrate, chlorophyll-α, temperature, pH 
and DO;

Mangrove fine root cons�tutes one-eighth of the below-ground biomass contribu�ng a 
substan�al amount in carbon stocks, which sugges�ng a crucial role of the Sundarbans 
in climate change mi�ga�on through sinking atmospheric carbon dioxide; 

Pes�cides and micro plas�c pollu�ons nega�vely affects fish growth, survivability, 
enzyme ac�vity, diges�on and reproduc�on;

Protec�ng biodiversity is essen�al for delivering ecosystem services, promo�ng 
sustainable consump�on and produc�on and achieving climate protec�on goals.

Key Recommenda�ons

Stock assessment and popula�on biology of commercially important fish is highly 
impera�ve for science-based conserva�on measures;

Nursery role of mangroves should be inves�gated using tracer and tagging techniques 
and other proven tools (e.g. otolith microchemistry) as well as DNA-based techniques;

Abundance and distribu�on of plankton community together with key water quality 
indices across different seasons and �dal regimes will provide meaningful and 
quan�fiable indicators of ecological change in short �mescales;

Troubleshoo�ng prawn and mud crab hatchery opera�ons as well as development of 
seabass hatchery with domes�cated brood from other Asian countries;

Fine root decomposi�on and the amount of necro mass in different saline zones of the 
Sundarbans to be�er understand the carbon dynamics of the Sundarbans;

Address the problem of pes�cide and MP pollu�on in order to protect biodiversity and 
maintain healthy ecosystems of mangroves and its surrounding waterbodies;

Conserva�on of biodiversity should be at the core of future development coopera�on 
and different actors must work towards a common goal to achieve this. 

13



INTRODUCTION

SYMPOSIUM CONTEXT

Coast is not merely an interac�on of �des at an inter�dal zone as once thought; rather 
the interac�on extends as far inland as watersheds and out to the ocean bearing physical, 
ecological and socio-economical interconnec�vity. The coastal resources par�cularly 
fisheries and mangroves as well as their interac�ve dynamic ecosystems play a vital role 
for food security, income genera�on and export earnings for many coastal countries in 
South Asia. However, the connec�vity between these two ecosystems is poorly 
understood while their salient features are being increasingly disturbed by various 
anthropogenic and climate-induced events and this compromises their future 
contribu�on to food security and nutri�on. This is par�cularly true for the coastal 
fisheries sector of Bangladesh, which remains at a cri�cal juncture. As one of the major 
food produc�on systems that relies on healthy mangrove ecosystem, the sector must 
con�nue to grow sustainably while adap�ng to a rapidly evolving development and 
climate change regimes.

Given this context, the Interna�onal Symposium on Healthy Mangroves and Sustainable 
Fisheries for Climate Resilient Coastal Community in South Asia was held from 1-3 March 
2023 at Khulna University campus to address key technical ques�ons, to highlight global 
best prac�ces on sustainable fisheries and forestry resource management and to 
facilitate partnerships and coopera�on with academia, prac��oner, industry, and 
policymakers.

The Symposium provided an ideal pla�orm for conten�ons and consensus following 
thema�c presenta�ons to understand the na�onal and regional context for sustainable 
management of coastal fisheries and forest resources and the constraints opera�ng at 
the community level that undermine the viability of this important sub-sector. The key 
messages and recommended ac�ons that emerged from the Symposium were building 
blocks for the development of a climate resilient coastal community based on judicious 
exploita�on and management of coastal fisheries and mangrove resources on a 
sustainable and equitable basis. These outputs and outcomes are also expected to 
contribute to achieving some of the targets and objec�ves of the Sustainable 
Development Goals (SDG) within the Agenda 2030 for Sustainable Development 
including SDG 1 (no poverty), SDG 2 (zero hunger), SDG3 (good health and well-being), 
SDG4 (quality educa�on), SDG5 (gender equality), SDG10 (reduced inequali�es), SDG13 
(climate ac�on), SDG14 (life below water), SDG15 (life on land) and SDG 17 (partnerships 
for the goals)

The Interna�onal Symposium on Healthy Mangroves and Sustainable Fisheries for 
Climate Resilient Coastal Community in South Asia was jointly organized by a consor�um 
of na�onal and interna�onal partners including Fisheries and Marine Resource 
Technology (FMRT) Discipline of Khulna University, Bangladesh Environment and 
Development Society (BEDS) and Global Nature Fund (GNF) with financial supports from 
Khulna University, the Federal Ministry for Economic Coopera�on and Development 
(BMZ) of the Federal Republic of Germany, Founda�on Ursula Merz and Mercedes-Benz.

SYMPOSIUM SESSIONS AND STRUCTURE 

The Interna�onal Symposium on Healthy Mangroves and Sustainable Fisheries for 
Climate Resilient Coastal Community in South Asia was structured around a series of 
several thema�c sessions as follows:

In response to a call for abstracts, more than 250 people from all over the globe 
registered as par�cipants, with approximately 150 abstracts submi�ed via a 
symposium-specific website. The abstracts were reviewed rigorously by the Editorial 
Team in consulta�on with the Interna�onal Scien�fic Commi�ee. The Editorial Team 
chose 33 abstracts for oral talks at the four thema�c sessions and 99 for poster 
presenta�ons.

The sessions were structured in a way that the presenta�ons of a given session were 
con�nuous and the en�re session con�nued without interrup�on for ques�ons, which 
were addressed during a panel discussion session by the speakers while a panel of 
experts provided further insights on the topics being discussed. Following a keynote 
speech during the inaugural session se�ng the stage for the symposium, each session 
began with a plenary lecture followed by thema�c presenta�ons and a panel discussion 
session. The plenary lectures synthesized the state of knowledge and highlighted 
prominent topics within the session theme. A closing session on Day 2 consisted of recap 
and reflec�ons on the events and messages, apprecia�on of the session chairs, 
declara�on of best poster presenters followed by concluding remarks. The detailed 
program scheduled is provided in Annex I.
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Food Security, Coastal Aquaculture and Tidal Forest Nexus 

This session contained one plenary lecture followed by six thema�c presenta�ons, 
focusing on the importance of coastal fisheries and mangroves and their direct and 
indirect contribu�on to food security, income genera�on and other macroeconomic 
benefits for many coastal countries in South Asia. The session opened with a plenary 
lecture that highlighted the context and the knowledge gaps to understanding the 
connec�vity between these two ecosystems followed by presenta�ons that addressed 
phytoplankton community dynamics, fine root carbon dynamics, pes�cide and plas�c 
contamina�on affec�ng the biodiversity and a final presenta�on underscoring the need 
for conserving biodiversity as the core area of future development coopera�on.

Plenary Lecture

In the plenary lecture en�tled, "Coastal Aquaculture and Mangrove Forest 
Nexus: State of Affairs and Future Research Needs", Prof. Nazmul Ahsan 

from Khulna University provided an overview of the produc�onist 
paradigm of development in the coastal area that lead to 

unplanned expansion of commercial shrimp farming.  Earthen 
embankments, known as ‘polder’, constructed during 1960s to 
boost rice yield created severe saline water logging problem that 
compelled farmers to switch to shrimp aquaculture. Now, fishing 

and aquaculture remain the only economic ac�vi�es in altered 
coastal landscape due to the altered landscape and the coastal 

aquaculture por�olio has been expanding to include other brackish 
water species with seeds sourced from the wild. The way mud crab 

farming has been expanding is alarming. Ini�ally, only hard-shell adult crabs 
had export value and, therefore, fishermen used selec�ve gears leaving a por�on 

to mature and reproduce. Subsequently, however, forest-dependent community started 
indiscriminate harves�ng of all types of crabs of any age group as various forms of crab 
aquaculture system spread in the coastal area.  The impacts of such unsustainable 
prac�ce of shrimp and mud crab farming on ecosystem are largely specula�ve but 
include the effects of saltwater intrusion, loss of natural vegeta�on, destruc�on of 
biodiversity and other forms of land and water degrada�ons. With this contextual 
overview, Prof. Ahsan provided a number of empirical research ques�ons that need to be 
answered to understand the nexus and suggested some entry points for interven�on for 
building a climate resilient coastal community. 

Contributed Papers

Ralph Dejas from Global Nature Fund (GNF), Germany provided vivid examples of 
how anthropogenic ac�vi�es have resulted in rapid decline of earth's biodiversity 

in his �tled, “Food for Biodiversity.” He also iden�fied intensive agriculture, 
invasive species and climate change, as the major causes of biodiversity loss, 
with nega�ve impacts on human health and ecosystems due to ammonia and 
methane emissions. He highlighted the challenges of overcoming the crisis of 
species ex�nc�on and emphasized the importance of protec�ng biodiversity, 

which delivers ecosystem services through the interplay between a habitat and 
its animal and plant inhabitants. To achieve this, he outlined development goals 

such as the protec�on of marine and terrestrial ecosystems, the promo�on of 
sustainable consump�on and produc�on, and climate protec�on. In this regard, he 
discussed about two such ini�a�ves including 'Food for Biodiversity Associa�on' and 
'Naturland' and provided a roadmap to achieving the Biodiversity Targets 2030.

Phytoplankton serve as the founda�on of the ocean food web, providing sustenance 
and economic resources to billions of people worldwide. These microscopic 
organisms are responsible for almost 50% of the oxygen supply in the ocean. 
Kashafad Bin Hafij from BSMR Mari�me University, Dhaka, Bangladesh 
delivered a lecture on the dynamics of phytoplankton community and 
highlighted the significance of planktonic algae on global scale. He focused on 
the factors that limit and control the abundance of phytoplankton sta�ng that 
factors such as salinity and turbidity have the greatest impact on their 
abundance in estuaries, while upstream areas are affected to a lesser extent. 
Addi�onally, He provided data showing that salinity is a limi�ng factor for individual 
groups while Nitrate, Chlorophyll-a, Temperature, pH and DO are considered as the 
controlling factors for the total abundance of phytoplanktons. 

Dr. Md. Kamruzzaman from Forestry and Wood Technology (FWT) Discipline, KU 
presented his findings on contribu�on of fine root in carbon dynamics of the 

Sundarbans mangrove ecosystem. He explained the process of biomass carbon 
produc�on, nutrient turnover and carbon storage in these forests. The results 
suggest that with the mean above-ground biomass of 154.8 Mg/ha, the 
produc�vity of the Sundarbans mangrove forest is higher compared to other 

tropical and sub-tropical mangrove forests of the world. The author further 
found that fine root contributed almost one-eighth of the below-ground biomass 

contribu�ng a substan�al amount in carbon stocks, which suggests a crucial role of 
the Sundarbans in climate change mi�ga�on through sinking atmospheric carbon 

dioxide. Dr. Kamruzzaman concluded his presenta�on with a recommenda�on to further 
quan�fy fine root mass produc�on, providing informa�on on fine root decomposi�on 
and determining the amount of necro mass in the different saline zones of the 
Sundarbans mangrove forests. 

Protec�ng biodiversity from pollu�on is a global concern, par�cularly in the agro 
nexus where pes�cide pollu�on and micro plas�c (MP) pollu�on are emerging 

issues that require immediate a�en�on. In this regard, two important lectures 
were delivered by Prof. Golam Sarower and Prof. Mustafizur Rahman from 
FMRT Discipline, KU. Prof. Sarower’s lecture focused on the poten�al toxicity of 
pes�cides and their transforma�on from products to aqua�c organisms. 

Although the use of pes�cides has declined since 2008, the residues could 
s�ll be detected from estuaries and mangroves canals. Through a 

controlled experiment, Prof. Sarower showed how pes�cides altered gene 
expression pa�ern in fish cell. Addi�onally, he described the effect of 
sub-lethal exposure to cypermethrin and pyrethroid which significantly 
retarded growth performance, enzyme ac�vity, diges�on and reproduc�on of 
fish. On the other hand, Prof. Rahman addressed plas�c pollu�on in mangrove 
forests, where he found significant changes in both phenotypic and reproduc�ve 
traits of fish. In a controlled experiment, 50% mortality of guppy fish was observed 
due to 2% MP exposure. These lectures emphasized the urgent need to address the 
growing problem of pes�cide and MP pollu�on in order to protect biodiversity and 
maintain healthy ecosystems of mangroves and its surrounding waterbodies.

 Dr. Stefan Alfred Groenewold delivered a lecture on GIZ's new core area of 
development coopera�on on biodiversity between Bangladesh and Germany. He 

talked about Montreal Global Biodiversity Framework (GBF) and emphasized 
the need for mobiliza�on of public and private resources and an increase in 
interna�onal financial flows to conserve biodiversity. Iden�fying the main 
issues of biodiversity in Bangladesh, he urged government agencies, 

universi�es, na�onal and interna�onal organiza�ons and communi�es to work 
together for biodiversity conserva�on so as to protect the future from food 

scarcity and maintain a sustainable livelihood. Narra�ng GIZ's past ac�vi�es 
regarding biodiversity conserva�on in the Sundarbans, Dr. Groenewold provided a brief 
overview on its current project, 'Integrated Management of the Sundarbans and Swatch 
of No Ground Marine Protected Area (SonG).  Looking forward, Dr. Groenewold 
highlighted the importance of smooth collabora�on among different departments, 
integra�on of all essen�al stakeholders in planning, crea�ng buffer zones for resource 
users, strengthening of awareness and youth involvement, enhancing women’s 
par�cipa�on, making science-based decisions, regular monitoring and surveillance, 
sharing ecosystem benefits, and enhancing guardianship and ci�zen science as success 
factors of biodiversity. He also proposed a future plan to strengthen the blue-green 
network along the coast and underscored the need for transboundary collabora�on 
between Bangladesh and India on issues related to biodiversity conserva�on in the 
greater Sundarbans.
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Major Findings

Unlike other south east Asian countries, mangrove loss due to coastal aquaculture is 
negligible in Bangladesh. However, the unplanned expansion of commercial shrimp 
farming has caused altera�ons to the coastal landscape, resul�ng in saltwater 
intrusion, loss of natural vegeta�on and biodiversity destruc�ve prac�ce of wild post 
larvae (PL) collec�on from the Sundarbans area;

The current prac�ce of mud crab farming and export warrants immediate a�en�on as 
indiscriminate harves�ng of all types of crabs from the Sundarbans area pose 
significant threat to the biodiversity and ecosystem of the forest; 

Phytoplankton dynamics are vital to the food web of coastal and marine waters, which 
are affected by changes in salinity, turbidity, nitrate, chlorophyll-α, temperature, pH 
and DO;

Mangrove fine root cons�tutes one-eighth of the below-ground biomass contribu�ng a 
substan�al amount in carbon stocks, which sugges�ng a crucial role of the Sundarbans 
in climate change mi�ga�on through sinking atmospheric carbon dioxide; 

Pes�cides and micro plas�c pollu�ons nega�vely affects fish growth, survivability, 
enzyme ac�vity, diges�on and reproduc�on;

Protec�ng biodiversity is essen�al for delivering ecosystem services, promo�ng 
sustainable consump�on and produc�on and achieving climate protec�on goals.

Key Recommenda�ons

Stock assessment and popula�on biology of commercially important fish is highly 
impera�ve for science-based conserva�on measures;

Nursery role of mangroves should be inves�gated using tracer and tagging techniques 
and other proven tools (e.g. otolith microchemistry) as well as DNA-based techniques;

Abundance and distribu�on of plankton community together with key water quality 
indices across different seasons and �dal regimes will provide meaningful and 
quan�fiable indicators of ecological change in short �mescales;

Troubleshoo�ng prawn and mud crab hatchery opera�ons as well as development of 
seabass hatchery with domes�cated brood from other Asian countries;

Fine root decomposi�on and the amount of necro mass in different saline zones of the 
Sundarbans to be�er understand the carbon dynamics of the Sundarbans;

Address the problem of pes�cide and MP pollu�on in order to protect biodiversity and 
maintain healthy ecosystems of mangroves and its surrounding waterbodies;

Conserva�on of biodiversity should be at the core of future development coopera�on 
and different actors must work towards a common goal to achieve this. 
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SYMPOSIUM CONTEXT

Coast is not merely an interac�on of �des at an inter�dal zone as once thought; rather 
the interac�on extends as far inland as watersheds and out to the ocean bearing physical, 
ecological and socio-economical interconnec�vity. The coastal resources par�cularly 
fisheries and mangroves as well as their interac�ve dynamic ecosystems play a vital role 
for food security, income genera�on and export earnings for many coastal countries in 
South Asia. However, the connec�vity between these two ecosystems is poorly 
understood while their salient features are being increasingly disturbed by various 
anthropogenic and climate-induced events and this compromises their future 
contribu�on to food security and nutri�on. This is par�cularly true for the coastal 
fisheries sector of Bangladesh, which remains at a cri�cal juncture. As one of the major 
food produc�on systems that relies on healthy mangrove ecosystem, the sector must 
con�nue to grow sustainably while adap�ng to a rapidly evolving development and 
climate change regimes.

Given this context, the Interna�onal Symposium on Healthy Mangroves and Sustainable 
Fisheries for Climate Resilient Coastal Community in South Asia was held from 1-3 March 
2023 at Khulna University campus to address key technical ques�ons, to highlight global 
best prac�ces on sustainable fisheries and forestry resource management and to 
facilitate partnerships and coopera�on with academia, prac��oner, industry, and 
policymakers.

The Symposium provided an ideal pla�orm for conten�ons and consensus following 
thema�c presenta�ons to understand the na�onal and regional context for sustainable 
management of coastal fisheries and forest resources and the constraints opera�ng at 
the community level that undermine the viability of this important sub-sector. The key 
messages and recommended ac�ons that emerged from the Symposium were building 
blocks for the development of a climate resilient coastal community based on judicious 
exploita�on and management of coastal fisheries and mangrove resources on a 
sustainable and equitable basis. These outputs and outcomes are also expected to 
contribute to achieving some of the targets and objec�ves of the Sustainable 
Development Goals (SDG) within the Agenda 2030 for Sustainable Development 
including SDG 1 (no poverty), SDG 2 (zero hunger), SDG3 (good health and well-being), 
SDG4 (quality educa�on), SDG5 (gender equality), SDG10 (reduced inequali�es), SDG13 
(climate ac�on), SDG14 (life below water), SDG15 (life on land) and SDG 17 (partnerships 
for the goals)

The Interna�onal Symposium on Healthy Mangroves and Sustainable Fisheries for 
Climate Resilient Coastal Community in South Asia was jointly organized by a consor�um 
of na�onal and interna�onal partners including Fisheries and Marine Resource 
Technology (FMRT) Discipline of Khulna University, Bangladesh Environment and 
Development Society (BEDS) and Global Nature Fund (GNF) with financial supports from 
Khulna University, the Federal Ministry for Economic Coopera�on and Development 
(BMZ) of the Federal Republic of Germany, Founda�on Ursula Merz and Mercedes-Benz.

SYMPOSIUM SESSIONS AND STRUCTURE 

The Interna�onal Symposium on Healthy Mangroves and Sustainable Fisheries for 
Climate Resilient Coastal Community in South Asia was structured around a series of 
several thema�c sessions as follows:

In response to a call for abstracts, more than 250 people from all over the globe 
registered as par�cipants, with approximately 150 abstracts submi�ed via a 
symposium-specific website. The abstracts were reviewed rigorously by the Editorial 
Team in consulta�on with the Interna�onal Scien�fic Commi�ee. The Editorial Team 
chose 33 abstracts for oral talks at the four thema�c sessions and 99 for poster 
presenta�ons.

The sessions were structured in a way that the presenta�ons of a given session were 
con�nuous and the en�re session con�nued without interrup�on for ques�ons, which 
were addressed during a panel discussion session by the speakers while a panel of 
experts provided further insights on the topics being discussed. Following a keynote 
speech during the inaugural session se�ng the stage for the symposium, each session 
began with a plenary lecture followed by thema�c presenta�ons and a panel discussion 
session. The plenary lectures synthesized the state of knowledge and highlighted 
prominent topics within the session theme. A closing session on Day 2 consisted of recap 
and reflec�ons on the events and messages, apprecia�on of the session chairs, 
declara�on of best poster presenters followed by concluding remarks. The detailed 
program scheduled is provided in Annex I.
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Contributed Papers

Ar�cula�ng the importance of shrimp aquaculture in altered coastal landscape 
where rice has no future, Dr. I�akharul Alam emphasized the need for integra�on 

of mangroves with shrimp aquaculture. This is significant because shrimp is 
profitable export commodity and an important source of nutri�on in 
Bangladesh. Addi�onally, mangroves are highly produc�ve and provide coastal 
protec�on and biodiversity hotspots. The use of mangrove-shrimp aquaculture 

enhances circulatory and system health, as mangroves produce food for shrimp 
and improve water quality. Dr. Alam found that the combina�on of leaf li�er and 

feed resulted in over 30% higher weight gain of juvenile shrimp PL than based on the 
combined contribu�ons of leaf li�er or feed alone, indica�ng synergism. The results 
suggest that integra�on of mangroves in aquaculture systems will not only serve as an 
inexpensive source of food but will also result in a higher pond produc�vity from less 
supplementary feeding through synergis�c effects. However, further studies are required 
to determine the maximum amount of leaf li�ers that would not affect shrimp growth 
and to understand the long-term impacts of leaf li�er on water quality and shrimp 
performance in extensive aquaculture system.  

Rakibul Islam from Bangladesh Fisheries Research Ins�tute (BFRI) discussed the 
effect of indigenous probio�cs on Vibrio propaga�on and diges�ve enzyme 
ac�vity in black �ger shrimp. He explained that how probio�cs can minimize 
disease outbreaks, discourage the use of an�microbial drugs, and boost 
diges�ve mechanism and growth. Due to the increasing demand for probio�cs 
in the world aquaculture industry, their annual import has mounted to over 
3000 MT, with a market worth more than 30 billion BDT. However, imported 
probio�cs have compromised efficiency due to their inability to adapt to the 
subtropical environment in addi�on to high cost involvement. To address this issue, 
Mr. Islam and his team searched for local probio�c bacteria through DNA extrac�on, 
next-genera�on sequencing and metagenomics analysis. They found that the local 
probio�cs have higher temperature tolerance and biodegrada�on rates, with a growth 
inhibi�on of up to 74% in in vitro inhibitory effect against Vibrio. The probio�c isolates 
were also found to inhibit Vibrio propaga�on in vivo (shrimp gut and hepatopancreas) 
and in situ (pond soil and water) tests and their applica�on resulted in higher diges�ve 
enzyme ac�vi�es, be�er immune parameters and increased growth in shrimp. The use of 
local probio�cs reduces the stress of shrimp and increases growth, especially in wide 
ranges of temperature, salinity and water quality. The limita�ons of the research were 
the short �me frame and the evalua�on of combined effect of probio�cs with fewer 
immune parameters. Further works involving efficacy of individual bacterial isolates, 
different combina�on and composi�on of isolates and inclusion of various prebio�cs 
including growth promoters and immune boosters were suggested. 

Dr. Pham Viet Anh spoke about Global G.A.P.’s Aquaculture Cer�fica�on Standard, which 
aims to promote safe and sustainable agriculture worldwide. He discussed the voluntary 
cer�fica�on standards for agricultural products and how more and more producers, 

suppliers and buyers are adop�ng them. The organiza�on launched shrimp 
standards in 2008 and u�lizes integrated farm assurance (IFA) aquaculture. Dr. 

Anh also men�oned Global G.A.P.’s risk assessment categories, including social 
prac�ce, food safety, animal health and welfare, environmental sustainability, 
workers’ well-being, and legal management and traceability. The organiza�on’s 
solu�on considers four pillars from the FAO technical guidelines: food safety, 

animal health and welfare, environmental integrity and socioeconomic aspects. 
Dr. Anh discussed the importance of good aquaculture prac�ce in managing 

brood stock and seedlings, and how the organiza�on could provide a capacity 
building roadmap for all stakeholders involved in the produc�on process.

Dr. Nora Devoe from Australian Centre for Interna�onal Agricultural Research 
(ACIAR) ini�ated her presenta�on by asking a thought-provoking research 
ques�on as to how can we use research for development to improve the 
livelihoods of the Sundarbans community. The presenta�on focused on 
development objec�ves such as improving food security, reducing poverty, 
managing natural resources, enhancing human nutri�on, promo�ng gender 
equity, and strengthening scien�fic and policy capabili�es. Dr. Devoe discussed 
about a new development research project en�tled, Sundarbans Ecosystem 
Mangrove Project (SEMP), which involves the study of hydrology, social 
dependency, adap�ve management of polder, and fisheries linkage. The research 
ques�ons for the SEMP study include iden�fying drivers of change in key forest a�ributes 
and their implica�on to human welfare. Since fisheries resources are currently the main 
livelihoods means understanding the linkage between forest a�ributes and fisheries 
produc�vity is a crucial research ques�on at the heart of the planned SEMP project. Once 
understood, appropriate management response can be devised to restore habitat loss 
and improve the livelihoods of the local community. 

In her lecture, Mst. Sharmin Nahar discussed the mud crab fisheries in the 
Sundarbans mangrove forest of Bangladesh, with an emphasis on crab habitat 

distribu�on and fishing pa�erns in rela�on to vegeta�on type and water quality. 
Crab collectors prefer different gears in different regions with longline being the 
most dominant one throughout the forest area. Spa�ally, different forest 
ranges (area) have different water, soil, and vegeta�on characteris�cs that 

influence mud crab distribu�on. Sarankhola range is moderately saline with 
dominant vegeta�on of Sundori providing habitats for larger crabs. Overall crab 

distribu�on (number, size and sex) is influenced by different habitat factors with, 
however, severe harves�ng pressure on female mud crabs in all ranges of the forest.

The final delibera�on of this session included a contextual overview, current ac�vi�es 
and future plan of SAIME project in transboundary Sundarbans. While the project 
partner Ralph Dejas from Germany provided an overview of GNF's vision to create a 
climate adap�ve, ecosystem-based approach ensuring livelihood security of coastal 
communi�es and the organiza�on's various mangrove protec�on and restora�on 
ac�vi�es in various countries of the world, partners from India (Nature, Environment & 

Wildlife Society; NEWS) and Bangladesh (Bangladesh Environment & Development 
Society; BEDS) provided country specific inputs and insights in this joint presenta�on. The 
overall goal of SAIME is to promote healthy mangroves, thriving coastal communi�es and 
robust aquaculture value chain in the Sundarbans of India and Bangladesh. In both 
countries, integrated mangrove aquaculture (IMA) is being piloted where selected 
mangrove species were planted in shrimp ponds. NEWS is implemen�ng IMA in 29.46 ha 
area involving 42 farmers in two groups in India. Farmers received technical capacity 
building trainings on topics related to pond prepara�on, soil and water quality 
management, mangrove planta�on and monitoring as well as forward market linkage 
with Badabon Farmers' Producer Company Limited.

 

The pilo�ng project ac�vi�es resulted in over 300% net profit gain by the IMA farmers in 
comparison with the tradi�onal shrimp farmers. In Bangladesh, BEDS planted more than 
20,000 mangrove saplings in 5.18 ha shrimp farm and trained 1,250 farmers across three 
coastal districts. Apart from overall capacity building trainings on topics related to IMA 
and access to IMA coopera�ve building facili�es (shrimp processing, cold storage and 
transporta�on), farmers were linked with specific pathogen free (SPF) shrimp hatcheries 
and were trained to record regular IMA farm  ac�vi�es, such as water quality parameters, 
growth of mangrove saplings and shrimp and other fish harvest through maintaining 
farm record books, which were ac�vely monitored and supervised by project staffs. In 
addi�on, BEDS established seven community-based mangrove nurseries run by women 
and raised about 300,000 mangrove saplings for IMA and other mangrove restora�on 
ac�vi�es. In future, BEDS plans to increase IMA pilot area to 75 ha, opera�onalize IMA 
coopera�ve through forward market linkage, branding IMA shrimp and promo�ng other 
mangrove-based products in the local and interna�onal markets. 

Major Findings

Lack of certain essen�al amino acids in plant-based alterna�ves to environmentally 
unsustainable fish meal in aquafeed does not affect fish growth in pond because the 
food web present in the pond system provides the missing amino acid;

The synergis�c effect between leaf li�er and supplemental feed can help coastal farmer to 
minimize the shrimp produc�on cost by lowering the feed input and by enhancing 
mangrove tree coverage on pond dikes as an inexpensive source of natural food;

Applica�on of probio�c bacteria isolated from local environment have resulted in igher 
diges�ve enzyme ac�vi�es, be�er immune parameters and increased growth in shrimp; 

Aquaculture cer�fica�on scheme will ensure food safety, animal health and welfare, 
environmental integrity and socioeconomic aspects of coastal aquaculture;

Understanding the drivers of change in key forest a�ributes and their implica�on to 
human welfare are fundamental to sustainable management of the Sundarbans. Since 
fisheries resources are currently the main livelihoods means understanding the linkage 
between forest a�ributes and fisheries produc�vity remains as one of the major 
research ques�ons;

Water, soil, and vegeta�on characteris�cs of the Sundarbans influence mud crab 
distribu�on in respect to number, size, sex etc. but severe harves�ng pressure on 
female mud crabs is evident in all ranges of the forest.

Key Recommenda�ons

In coastal area where the pond condi�on is subop�mal to allow for appropriate food web 
development, use of plant-based fish diet for�fied with synthe�c L-lysine is 
recommended instead of unsustainable fish meal-based diets to ensure sustainable 
aquaculture; 

Determine the maximum amount of leaf li�ers that would not affect shrimp growth and 
to understand the long-term impacts of leaf li�er on water quality and shrimp 
performance in extensive coastal aquaculture system;

Studies dealing with efficacy different combina�on and composi�on of bacterial isolates 
from local environment and inclusion of various prebio�cs including growth promoters 
and immune boosters are necessary;

Livelihoods from the Sundarbans come overwhelmingly from its fisheries resources and, 
therefore, understanding the linkage between forest a�ributes and fisheries 
produc�vity is necessary to determine governance mechanism that can best safeguard 
equitable access and sustainable resource management;

To promote healthy mangroves, thriving coastal communi�es and robust aquaculture 
value chain in the Sundarbans integrated mangrove aquaculture (IMA) model should 
be adopted a�er pilo�ng in different field contexts.  

Sustainable Aquaculture and Fisheries in South Asia

This scien�fic session was chaired by Dr. Jaya� Chourey from SaciWATERs and co-chaired 
by Dr. Muhammad Abdur Rouf from Khulna University. This session contained one 
plenary lecture followed by six thema�c presenta�ons, focusing on sustainable 
aquaculture prac�ce in the South Asian region. During this session, experts delivered 
various presenta�ons dealing with climate smart environment friendly aquaculture  and 
aqua�c animal health issues for sector sustainability. Topics covered include the 
correla�on between mangrove and aquaculture, the use of mangrove leaf li�er and 
supplemental feed in aquaculture, the benefits of using indigenous probio�cs in black 
�ger shrimp, Global G.A.P.’s Aquaculture Cer�fica�on Standard, science-based solu�ons 
to improve community livelihoods and mud crab fisheries in the Sundarbans mangrove 
forest. Ac�vi�es of and lessons learned from Sustainable Aquaculture of Integrated 
Mangrove Ecosystem (SAIME) project was also covered in this session.

Plenary Lecture

Dr. Marc Verdegem from Wageningen University and Research (WUR), the 
Netherlands presented a plenary lecture on an innova�ve 'nutri�ous 

pond' concept, where 50% less aquafeed would be required as the 
natural system of a nutri�ous pond has the ability to provide 

protein, omega-3 fa�y acid, phosphorus and lysine to fish. He 
men�oned that only 20-40% of formulated feeds are consumed 
by fish in current aquaculture prac�ce and the rest goes to waste, 
causing poor water quality and unhealthy fish. With 'nutri�ous 
pond' approach it is possible to replace environmentally 

unsustainable fishmeal in aquafeed. However, replacing fish meal 
with cost effec�ve and environment-friendly plant-based 

alterna�ves affects fish growth as plant ingredients are low in 
essen�al amino acid, lysine. Showing data from a compara�ve growth 

study of �lapia fed with balanced and low levels of dietary lysine, Dr. 
Verdegem men�oned that the food web present in pond provides natural foods 

containing lysine, allowing the fish to overcome the dietary lysine deficiency. He also 
showed that the protein efficiency ra�o in pond-raised �lapia was also improved 
substan�ally, which was not the case with those raised in clear-water aquaria. Dr. 
Verdegem concluded that an ecological intensifica�on or circular economy can be 
achieved by applying 50% less feed while recycling methane and ammonia resul�ng in 
higher produc�on, cheaper feed and easier management in a healthy environment. He 
also suggested to rely on plant-based fish diets as it can contribute to the provision of 
lysine in food webs whereas synthe�c L-lysine can be used where the pond condi�on is 
subop�mal to allow for appropriate food web development.



INTRODUCTION

SYMPOSIUM CONTEXT

Coast is not merely an interac�on of �des at an inter�dal zone as once thought; rather 
the interac�on extends as far inland as watersheds and out to the ocean bearing physical, 
ecological and socio-economical interconnec�vity. The coastal resources par�cularly 
fisheries and mangroves as well as their interac�ve dynamic ecosystems play a vital role 
for food security, income genera�on and export earnings for many coastal countries in 
South Asia. However, the connec�vity between these two ecosystems is poorly 
understood while their salient features are being increasingly disturbed by various 
anthropogenic and climate-induced events and this compromises their future 
contribu�on to food security and nutri�on. This is par�cularly true for the coastal 
fisheries sector of Bangladesh, which remains at a cri�cal juncture. As one of the major 
food produc�on systems that relies on healthy mangrove ecosystem, the sector must 
con�nue to grow sustainably while adap�ng to a rapidly evolving development and 
climate change regimes.

Given this context, the Interna�onal Symposium on Healthy Mangroves and Sustainable 
Fisheries for Climate Resilient Coastal Community in South Asia was held from 1-3 March 
2023 at Khulna University campus to address key technical ques�ons, to highlight global 
best prac�ces on sustainable fisheries and forestry resource management and to 
facilitate partnerships and coopera�on with academia, prac��oner, industry, and 
policymakers.

The Symposium provided an ideal pla�orm for conten�ons and consensus following 
thema�c presenta�ons to understand the na�onal and regional context for sustainable 
management of coastal fisheries and forest resources and the constraints opera�ng at 
the community level that undermine the viability of this important sub-sector. The key 
messages and recommended ac�ons that emerged from the Symposium were building 
blocks for the development of a climate resilient coastal community based on judicious 
exploita�on and management of coastal fisheries and mangrove resources on a 
sustainable and equitable basis. These outputs and outcomes are also expected to 
contribute to achieving some of the targets and objec�ves of the Sustainable 
Development Goals (SDG) within the Agenda 2030 for Sustainable Development 
including SDG 1 (no poverty), SDG 2 (zero hunger), SDG3 (good health and well-being), 
SDG4 (quality educa�on), SDG5 (gender equality), SDG10 (reduced inequali�es), SDG13 
(climate ac�on), SDG14 (life below water), SDG15 (life on land) and SDG 17 (partnerships 
for the goals)

The Interna�onal Symposium on Healthy Mangroves and Sustainable Fisheries for 
Climate Resilient Coastal Community in South Asia was jointly organized by a consor�um 
of na�onal and interna�onal partners including Fisheries and Marine Resource 
Technology (FMRT) Discipline of Khulna University, Bangladesh Environment and 
Development Society (BEDS) and Global Nature Fund (GNF) with financial supports from 
Khulna University, the Federal Ministry for Economic Coopera�on and Development 
(BMZ) of the Federal Republic of Germany, Founda�on Ursula Merz and Mercedes-Benz.

SYMPOSIUM SESSIONS AND STRUCTURE 

The Interna�onal Symposium on Healthy Mangroves and Sustainable Fisheries for 
Climate Resilient Coastal Community in South Asia was structured around a series of 
several thema�c sessions as follows:

In response to a call for abstracts, more than 250 people from all over the globe 
registered as par�cipants, with approximately 150 abstracts submi�ed via a 
symposium-specific website. The abstracts were reviewed rigorously by the Editorial 
Team in consulta�on with the Interna�onal Scien�fic Commi�ee. The Editorial Team 
chose 33 abstracts for oral talks at the four thema�c sessions and 99 for poster 
presenta�ons.

The sessions were structured in a way that the presenta�ons of a given session were 
con�nuous and the en�re session con�nued without interrup�on for ques�ons, which 
were addressed during a panel discussion session by the speakers while a panel of 
experts provided further insights on the topics being discussed. Following a keynote 
speech during the inaugural session se�ng the stage for the symposium, each session 
began with a plenary lecture followed by thema�c presenta�ons and a panel discussion 
session. The plenary lectures synthesized the state of knowledge and highlighted 
prominent topics within the session theme. A closing session on Day 2 consisted of recap 
and reflec�ons on the events and messages, apprecia�on of the session chairs, 
declara�on of best poster presenters followed by concluding remarks. The detailed 
program scheduled is provided in Annex I.
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Contributed Papers

Ar�cula�ng the importance of shrimp aquaculture in altered coastal landscape 
where rice has no future, Dr. I�akharul Alam emphasized the need for integra�on 

of mangroves with shrimp aquaculture. This is significant because shrimp is 
profitable export commodity and an important source of nutri�on in 
Bangladesh. Addi�onally, mangroves are highly produc�ve and provide coastal 
protec�on and biodiversity hotspots. The use of mangrove-shrimp aquaculture 

enhances circulatory and system health, as mangroves produce food for shrimp 
and improve water quality. Dr. Alam found that the combina�on of leaf li�er and 

feed resulted in over 30% higher weight gain of juvenile shrimp PL than based on the 
combined contribu�ons of leaf li�er or feed alone, indica�ng synergism. The results 
suggest that integra�on of mangroves in aquaculture systems will not only serve as an 
inexpensive source of food but will also result in a higher pond produc�vity from less 
supplementary feeding through synergis�c effects. However, further studies are required 
to determine the maximum amount of leaf li�ers that would not affect shrimp growth 
and to understand the long-term impacts of leaf li�er on water quality and shrimp 
performance in extensive aquaculture system.  

Rakibul Islam from Bangladesh Fisheries Research Ins�tute (BFRI) discussed the 
effect of indigenous probio�cs on Vibrio propaga�on and diges�ve enzyme 
ac�vity in black �ger shrimp. He explained that how probio�cs can minimize 
disease outbreaks, discourage the use of an�microbial drugs, and boost 
diges�ve mechanism and growth. Due to the increasing demand for probio�cs 
in the world aquaculture industry, their annual import has mounted to over 
3000 MT, with a market worth more than 30 billion BDT. However, imported 
probio�cs have compromised efficiency due to their inability to adapt to the 
subtropical environment in addi�on to high cost involvement. To address this issue, 
Mr. Islam and his team searched for local probio�c bacteria through DNA extrac�on, 
next-genera�on sequencing and metagenomics analysis. They found that the local 
probio�cs have higher temperature tolerance and biodegrada�on rates, with a growth 
inhibi�on of up to 74% in in vitro inhibitory effect against Vibrio. The probio�c isolates 
were also found to inhibit Vibrio propaga�on in vivo (shrimp gut and hepatopancreas) 
and in situ (pond soil and water) tests and their applica�on resulted in higher diges�ve 
enzyme ac�vi�es, be�er immune parameters and increased growth in shrimp. The use of 
local probio�cs reduces the stress of shrimp and increases growth, especially in wide 
ranges of temperature, salinity and water quality. The limita�ons of the research were 
the short �me frame and the evalua�on of combined effect of probio�cs with fewer 
immune parameters. Further works involving efficacy of individual bacterial isolates, 
different combina�on and composi�on of isolates and inclusion of various prebio�cs 
including growth promoters and immune boosters were suggested. 

Dr. Pham Viet Anh spoke about Global G.A.P.’s Aquaculture Cer�fica�on Standard, which 
aims to promote safe and sustainable agriculture worldwide. He discussed the voluntary 
cer�fica�on standards for agricultural products and how more and more producers, 
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suppliers and buyers are adop�ng them. The organiza�on launched shrimp 
standards in 2008 and u�lizes integrated farm assurance (IFA) aquaculture. Dr. 

Anh also men�oned Global G.A.P.’s risk assessment categories, including social 
prac�ce, food safety, animal health and welfare, environmental sustainability, 
workers’ well-being, and legal management and traceability. The organiza�on’s 
solu�on considers four pillars from the FAO technical guidelines: food safety, 

animal health and welfare, environmental integrity and socioeconomic aspects. 
Dr. Anh discussed the importance of good aquaculture prac�ce in managing 

brood stock and seedlings, and how the organiza�on could provide a capacity 
building roadmap for all stakeholders involved in the produc�on process.

Dr. Nora Devoe from Australian Centre for Interna�onal Agricultural Research 
(ACIAR) ini�ated her presenta�on by asking a thought-provoking research 
ques�on as to how can we use research for development to improve the 
livelihoods of the Sundarbans community. The presenta�on focused on 
development objec�ves such as improving food security, reducing poverty, 
managing natural resources, enhancing human nutri�on, promo�ng gender 
equity, and strengthening scien�fic and policy capabili�es. Dr. Devoe discussed 
about a new development research project en�tled, Sundarbans Ecosystem 
Mangrove Project (SEMP), which involves the study of hydrology, social 
dependency, adap�ve management of polder, and fisheries linkage. The research 
ques�ons for the SEMP study include iden�fying drivers of change in key forest a�ributes 
and their implica�on to human welfare. Since fisheries resources are currently the main 
livelihoods means understanding the linkage between forest a�ributes and fisheries 
produc�vity is a crucial research ques�on at the heart of the planned SEMP project. Once 
understood, appropriate management response can be devised to restore habitat loss 
and improve the livelihoods of the local community. 

In her lecture, Mst. Sharmin Nahar discussed the mud crab fisheries in the 
Sundarbans mangrove forest of Bangladesh, with an emphasis on crab habitat 

distribu�on and fishing pa�erns in rela�on to vegeta�on type and water quality. 
Crab collectors prefer different gears in different regions with longline being the 
most dominant one throughout the forest area. Spa�ally, different forest 
ranges (area) have different water, soil, and vegeta�on characteris�cs that 

influence mud crab distribu�on. Sarankhola range is moderately saline with 
dominant vegeta�on of Sundori providing habitats for larger crabs. Overall crab 

distribu�on (number, size and sex) is influenced by different habitat factors with, 
however, severe harves�ng pressure on female mud crabs in all ranges of the forest.

The final delibera�on of this session included a contextual overview, current ac�vi�es 
and future plan of SAIME project in transboundary Sundarbans. While the project 
partner Ralph Dejas from Germany provided an overview of GNF's vision to create a 
climate adap�ve, ecosystem-based approach ensuring livelihood security of coastal 
communi�es and the organiza�on's various mangrove protec�on and restora�on 
ac�vi�es in various countries of the world, partners from India (Nature, Environment & 

Wildlife Society; NEWS) and Bangladesh (Bangladesh Environment & Development 
Society; BEDS) provided country specific inputs and insights in this joint presenta�on. The 
overall goal of SAIME is to promote healthy mangroves, thriving coastal communi�es and 
robust aquaculture value chain in the Sundarbans of India and Bangladesh. In both 
countries, integrated mangrove aquaculture (IMA) is being piloted where selected 
mangrove species were planted in shrimp ponds. NEWS is implemen�ng IMA in 29.46 ha 
area involving 42 farmers in two groups in India. Farmers received technical capacity 
building trainings on topics related to pond prepara�on, soil and water quality 
management, mangrove planta�on and monitoring as well as forward market linkage 
with Badabon Farmers' Producer Company Limited.

 

The pilo�ng project ac�vi�es resulted in over 300% net profit gain by the IMA farmers in 
comparison with the tradi�onal shrimp farmers. In Bangladesh, BEDS planted more than 
20,000 mangrove saplings in 5.18 ha shrimp farm and trained 1,250 farmers across three 
coastal districts. Apart from overall capacity building trainings on topics related to IMA 
and access to IMA coopera�ve building facili�es (shrimp processing, cold storage and 
transporta�on), farmers were linked with specific pathogen free (SPF) shrimp hatcheries 
and were trained to record regular IMA farm  ac�vi�es, such as water quality parameters, 
growth of mangrove saplings and shrimp and other fish harvest through maintaining 
farm record books, which were ac�vely monitored and supervised by project staffs. In 
addi�on, BEDS established seven community-based mangrove nurseries run by women 
and raised about 300,000 mangrove saplings for IMA and other mangrove restora�on 
ac�vi�es. In future, BEDS plans to increase IMA pilot area to 75 ha, opera�onalize IMA 
coopera�ve through forward market linkage, branding IMA shrimp and promo�ng other 
mangrove-based products in the local and interna�onal markets. 

Major Findings

Lack of certain essen�al amino acids in plant-based alterna�ves to environmentally 
unsustainable fish meal in aquafeed does not affect fish growth in pond because the 
food web present in the pond system provides the missing amino acid;

The synergis�c effect between leaf li�er and supplemental feed can help coastal farmer to 
minimize the shrimp produc�on cost by lowering the feed input and by enhancing 
mangrove tree coverage on pond dikes as an inexpensive source of natural food;

Applica�on of probio�c bacteria isolated from local environment have resulted in igher 
diges�ve enzyme ac�vi�es, be�er immune parameters and increased growth in shrimp; 

Aquaculture cer�fica�on scheme will ensure food safety, animal health and welfare, 
environmental integrity and socioeconomic aspects of coastal aquaculture;

Understanding the drivers of change in key forest a�ributes and their implica�on to 
human welfare are fundamental to sustainable management of the Sundarbans. Since 
fisheries resources are currently the main livelihoods means understanding the linkage 
between forest a�ributes and fisheries produc�vity remains as one of the major 
research ques�ons;

Water, soil, and vegeta�on characteris�cs of the Sundarbans influence mud crab 
distribu�on in respect to number, size, sex etc. but severe harves�ng pressure on 
female mud crabs is evident in all ranges of the forest.

Key Recommenda�ons

In coastal area where the pond condi�on is subop�mal to allow for appropriate food web 
development, use of plant-based fish diet for�fied with synthe�c L-lysine is 
recommended instead of unsustainable fish meal-based diets to ensure sustainable 
aquaculture; 

Determine the maximum amount of leaf li�ers that would not affect shrimp growth and 
to understand the long-term impacts of leaf li�er on water quality and shrimp 
performance in extensive coastal aquaculture system;

Studies dealing with efficacy different combina�on and composi�on of bacterial isolates 
from local environment and inclusion of various prebio�cs including growth promoters 
and immune boosters are necessary;

Livelihoods from the Sundarbans come overwhelmingly from its fisheries resources and, 
therefore, understanding the linkage between forest a�ributes and fisheries 
produc�vity is necessary to determine governance mechanism that can best safeguard 
equitable access and sustainable resource management;

To promote healthy mangroves, thriving coastal communi�es and robust aquaculture 
value chain in the Sundarbans integrated mangrove aquaculture (IMA) model should 
be adopted a�er pilo�ng in different field contexts.  

Sustainable Aquaculture and Fisheries in South Asia

This scien�fic session was chaired by Dr. Jaya� Chourey from SaciWATERs and co-chaired 
by Dr. Muhammad Abdur Rouf from Khulna University. This session contained one 
plenary lecture followed by six thema�c presenta�ons, focusing on sustainable 
aquaculture prac�ce in the South Asian region. During this session, experts delivered 
various presenta�ons dealing with climate smart environment friendly aquaculture  and 
aqua�c animal health issues for sector sustainability. Topics covered include the 
correla�on between mangrove and aquaculture, the use of mangrove leaf li�er and 
supplemental feed in aquaculture, the benefits of using indigenous probio�cs in black 
�ger shrimp, Global G.A.P.’s Aquaculture Cer�fica�on Standard, science-based solu�ons 
to improve community livelihoods and mud crab fisheries in the Sundarbans mangrove 
forest. Ac�vi�es of and lessons learned from Sustainable Aquaculture of Integrated 
Mangrove Ecosystem (SAIME) project was also covered in this session.

Plenary Lecture

Dr. Marc Verdegem from Wageningen University and Research (WUR), the 
Netherlands presented a plenary lecture on an innova�ve 'nutri�ous 

pond' concept, where 50% less aquafeed would be required as the 
natural system of a nutri�ous pond has the ability to provide 

protein, omega-3 fa�y acid, phosphorus and lysine to fish. He 
men�oned that only 20-40% of formulated feeds are consumed 
by fish in current aquaculture prac�ce and the rest goes to waste, 
causing poor water quality and unhealthy fish. With 'nutri�ous 
pond' approach it is possible to replace environmentally 

unsustainable fishmeal in aquafeed. However, replacing fish meal 
with cost effec�ve and environment-friendly plant-based 

alterna�ves affects fish growth as plant ingredients are low in 
essen�al amino acid, lysine. Showing data from a compara�ve growth 

study of �lapia fed with balanced and low levels of dietary lysine, Dr. 
Verdegem men�oned that the food web present in pond provides natural foods 

containing lysine, allowing the fish to overcome the dietary lysine deficiency. He also 
showed that the protein efficiency ra�o in pond-raised �lapia was also improved 
substan�ally, which was not the case with those raised in clear-water aquaria. Dr. 
Verdegem concluded that an ecological intensifica�on or circular economy can be 
achieved by applying 50% less feed while recycling methane and ammonia resul�ng in 
higher produc�on, cheaper feed and easier management in a healthy environment. He 
also suggested to rely on plant-based fish diets as it can contribute to the provision of 
lysine in food webs whereas synthe�c L-lysine can be used where the pond condi�on is 
subop�mal to allow for appropriate food web development.
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Coast is not merely an interac�on of �des at an inter�dal zone as once thought; rather 
the interac�on extends as far inland as watersheds and out to the ocean bearing physical, 
ecological and socio-economical interconnec�vity. The coastal resources par�cularly 
fisheries and mangroves as well as their interac�ve dynamic ecosystems play a vital role 
for food security, income genera�on and export earnings for many coastal countries in 
South Asia. However, the connec�vity between these two ecosystems is poorly 
understood while their salient features are being increasingly disturbed by various 
anthropogenic and climate-induced events and this compromises their future 
contribu�on to food security and nutri�on. This is par�cularly true for the coastal 
fisheries sector of Bangladesh, which remains at a cri�cal juncture. As one of the major 
food produc�on systems that relies on healthy mangrove ecosystem, the sector must 
con�nue to grow sustainably while adap�ng to a rapidly evolving development and 
climate change regimes.

Given this context, the Interna�onal Symposium on Healthy Mangroves and Sustainable 
Fisheries for Climate Resilient Coastal Community in South Asia was held from 1-3 March 
2023 at Khulna University campus to address key technical ques�ons, to highlight global 
best prac�ces on sustainable fisheries and forestry resource management and to 
facilitate partnerships and coopera�on with academia, prac��oner, industry, and 
policymakers.

The Symposium provided an ideal pla�orm for conten�ons and consensus following 
thema�c presenta�ons to understand the na�onal and regional context for sustainable 
management of coastal fisheries and forest resources and the constraints opera�ng at 
the community level that undermine the viability of this important sub-sector. The key 
messages and recommended ac�ons that emerged from the Symposium were building 
blocks for the development of a climate resilient coastal community based on judicious 
exploita�on and management of coastal fisheries and mangrove resources on a 
sustainable and equitable basis. These outputs and outcomes are also expected to 
contribute to achieving some of the targets and objec�ves of the Sustainable 
Development Goals (SDG) within the Agenda 2030 for Sustainable Development 
including SDG 1 (no poverty), SDG 2 (zero hunger), SDG3 (good health and well-being), 
SDG4 (quality educa�on), SDG5 (gender equality), SDG10 (reduced inequali�es), SDG13 
(climate ac�on), SDG14 (life below water), SDG15 (life on land) and SDG 17 (partnerships 
for the goals)

The Interna�onal Symposium on Healthy Mangroves and Sustainable Fisheries for 
Climate Resilient Coastal Community in South Asia was jointly organized by a consor�um 
of na�onal and interna�onal partners including Fisheries and Marine Resource 
Technology (FMRT) Discipline of Khulna University, Bangladesh Environment and 
Development Society (BEDS) and Global Nature Fund (GNF) with financial supports from 
Khulna University, the Federal Ministry for Economic Coopera�on and Development 
(BMZ) of the Federal Republic of Germany, Founda�on Ursula Merz and Mercedes-Benz.

SYMPOSIUM SESSIONS AND STRUCTURE 

The Interna�onal Symposium on Healthy Mangroves and Sustainable Fisheries for 
Climate Resilient Coastal Community in South Asia was structured around a series of 
several thema�c sessions as follows:

In response to a call for abstracts, more than 250 people from all over the globe 
registered as par�cipants, with approximately 150 abstracts submi�ed via a 
symposium-specific website. The abstracts were reviewed rigorously by the Editorial 
Team in consulta�on with the Interna�onal Scien�fic Commi�ee. The Editorial Team 
chose 33 abstracts for oral talks at the four thema�c sessions and 99 for poster 
presenta�ons.

The sessions were structured in a way that the presenta�ons of a given session were 
con�nuous and the en�re session con�nued without interrup�on for ques�ons, which 
were addressed during a panel discussion session by the speakers while a panel of 
experts provided further insights on the topics being discussed. Following a keynote 
speech during the inaugural session se�ng the stage for the symposium, each session 
began with a plenary lecture followed by thema�c presenta�ons and a panel discussion 
session. The plenary lectures synthesized the state of knowledge and highlighted 
prominent topics within the session theme. A closing session on Day 2 consisted of recap 
and reflec�ons on the events and messages, apprecia�on of the session chairs, 
declara�on of best poster presenters followed by concluding remarks. The detailed 
program scheduled is provided in Annex I.
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Contributed Papers

Ar�cula�ng the importance of shrimp aquaculture in altered coastal landscape 
where rice has no future, Dr. I�akharul Alam emphasized the need for integra�on 

of mangroves with shrimp aquaculture. This is significant because shrimp is 
profitable export commodity and an important source of nutri�on in 
Bangladesh. Addi�onally, mangroves are highly produc�ve and provide coastal 
protec�on and biodiversity hotspots. The use of mangrove-shrimp aquaculture 

enhances circulatory and system health, as mangroves produce food for shrimp 
and improve water quality. Dr. Alam found that the combina�on of leaf li�er and 

feed resulted in over 30% higher weight gain of juvenile shrimp PL than based on the 
combined contribu�ons of leaf li�er or feed alone, indica�ng synergism. The results 
suggest that integra�on of mangroves in aquaculture systems will not only serve as an 
inexpensive source of food but will also result in a higher pond produc�vity from less 
supplementary feeding through synergis�c effects. However, further studies are required 
to determine the maximum amount of leaf li�ers that would not affect shrimp growth 
and to understand the long-term impacts of leaf li�er on water quality and shrimp 
performance in extensive aquaculture system.  

Rakibul Islam from Bangladesh Fisheries Research Ins�tute (BFRI) discussed the 
effect of indigenous probio�cs on Vibrio propaga�on and diges�ve enzyme 
ac�vity in black �ger shrimp. He explained that how probio�cs can minimize 
disease outbreaks, discourage the use of an�microbial drugs, and boost 
diges�ve mechanism and growth. Due to the increasing demand for probio�cs 
in the world aquaculture industry, their annual import has mounted to over 
3000 MT, with a market worth more than 30 billion BDT. However, imported 
probio�cs have compromised efficiency due to their inability to adapt to the 
subtropical environment in addi�on to high cost involvement. To address this issue, 
Mr. Islam and his team searched for local probio�c bacteria through DNA extrac�on, 
next-genera�on sequencing and metagenomics analysis. They found that the local 
probio�cs have higher temperature tolerance and biodegrada�on rates, with a growth 
inhibi�on of up to 74% in in vitro inhibitory effect against Vibrio. The probio�c isolates 
were also found to inhibit Vibrio propaga�on in vivo (shrimp gut and hepatopancreas) 
and in situ (pond soil and water) tests and their applica�on resulted in higher diges�ve 
enzyme ac�vi�es, be�er immune parameters and increased growth in shrimp. The use of 
local probio�cs reduces the stress of shrimp and increases growth, especially in wide 
ranges of temperature, salinity and water quality. The limita�ons of the research were 
the short �me frame and the evalua�on of combined effect of probio�cs with fewer 
immune parameters. Further works involving efficacy of individual bacterial isolates, 
different combina�on and composi�on of isolates and inclusion of various prebio�cs 
including growth promoters and immune boosters were suggested. 

Dr. Pham Viet Anh spoke about Global G.A.P.’s Aquaculture Cer�fica�on Standard, which 
aims to promote safe and sustainable agriculture worldwide. He discussed the voluntary 
cer�fica�on standards for agricultural products and how more and more producers, 
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suppliers and buyers are adop�ng them. The organiza�on launched shrimp 
standards in 2008 and u�lizes integrated farm assurance (IFA) aquaculture. Dr. 

Anh also men�oned Global G.A.P.’s risk assessment categories, including social 
prac�ce, food safety, animal health and welfare, environmental sustainability, 
workers’ well-being, and legal management and traceability. The organiza�on’s 
solu�on considers four pillars from the FAO technical guidelines: food safety, 

animal health and welfare, environmental integrity and socioeconomic aspects. 
Dr. Anh discussed the importance of good aquaculture prac�ce in managing 

brood stock and seedlings, and how the organiza�on could provide a capacity 
building roadmap for all stakeholders involved in the produc�on process.

Dr. Nora Devoe from Australian Centre for Interna�onal Agricultural Research 
(ACIAR) ini�ated her presenta�on by asking a thought-provoking research 
ques�on as to how can we use research for development to improve the 
livelihoods of the Sundarbans community. The presenta�on focused on 
development objec�ves such as improving food security, reducing poverty, 
managing natural resources, enhancing human nutri�on, promo�ng gender 
equity, and strengthening scien�fic and policy capabili�es. Dr. Devoe discussed 
about a new development research project en�tled, Sundarbans Ecosystem 
Mangrove Project (SEMP), which involves the study of hydrology, social 
dependency, adap�ve management of polder, and fisheries linkage. The research 
ques�ons for the SEMP study include iden�fying drivers of change in key forest a�ributes 
and their implica�on to human welfare. Since fisheries resources are currently the main 
livelihoods means understanding the linkage between forest a�ributes and fisheries 
produc�vity is a crucial research ques�on at the heart of the planned SEMP project. Once 
understood, appropriate management response can be devised to restore habitat loss 
and improve the livelihoods of the local community. 

In her lecture, Mst. Sharmin Nahar discussed the mud crab fisheries in the 
Sundarbans mangrove forest of Bangladesh, with an emphasis on crab habitat 

distribu�on and fishing pa�erns in rela�on to vegeta�on type and water quality. 
Crab collectors prefer different gears in different regions with longline being the 
most dominant one throughout the forest area. Spa�ally, different forest 
ranges (area) have different water, soil, and vegeta�on characteris�cs that 

influence mud crab distribu�on. Sarankhola range is moderately saline with 
dominant vegeta�on of Sundori providing habitats for larger crabs. Overall crab 

distribu�on (number, size and sex) is influenced by different habitat factors with, 
however, severe harves�ng pressure on female mud crabs in all ranges of the forest.

The final delibera�on of this session included a contextual overview, current ac�vi�es 
and future plan of SAIME project in transboundary Sundarbans. While the project 
partner Ralph Dejas from Germany provided an overview of GNF's vision to create a 
climate adap�ve, ecosystem-based approach ensuring livelihood security of coastal 
communi�es and the organiza�on's various mangrove protec�on and restora�on 
ac�vi�es in various countries of the world, partners from India (Nature, Environment & 

Wildlife Society; NEWS) and Bangladesh (Bangladesh Environment & Development 
Society; BEDS) provided country specific inputs and insights in this joint presenta�on. The 
overall goal of SAIME is to promote healthy mangroves, thriving coastal communi�es and 
robust aquaculture value chain in the Sundarbans of India and Bangladesh. In both 
countries, integrated mangrove aquaculture (IMA) is being piloted where selected 
mangrove species were planted in shrimp ponds. NEWS is implemen�ng IMA in 29.46 ha 
area involving 42 farmers in two groups in India. Farmers received technical capacity 
building trainings on topics related to pond prepara�on, soil and water quality 
management, mangrove planta�on and monitoring as well as forward market linkage 
with Badabon Farmers' Producer Company Limited.

 

The pilo�ng project ac�vi�es resulted in over 300% net profit gain by the IMA farmers in 
comparison with the tradi�onal shrimp farmers. In Bangladesh, BEDS planted more than 
20,000 mangrove saplings in 5.18 ha shrimp farm and trained 1,250 farmers across three 
coastal districts. Apart from overall capacity building trainings on topics related to IMA 
and access to IMA coopera�ve building facili�es (shrimp processing, cold storage and 
transporta�on), farmers were linked with specific pathogen free (SPF) shrimp hatcheries 
and were trained to record regular IMA farm  ac�vi�es, such as water quality parameters, 
growth of mangrove saplings and shrimp and other fish harvest through maintaining 
farm record books, which were ac�vely monitored and supervised by project staffs. In 
addi�on, BEDS established seven community-based mangrove nurseries run by women 
and raised about 300,000 mangrove saplings for IMA and other mangrove restora�on 
ac�vi�es. In future, BEDS plans to increase IMA pilot area to 75 ha, opera�onalize IMA 
coopera�ve through forward market linkage, branding IMA shrimp and promo�ng other 
mangrove-based products in the local and interna�onal markets. 

Major Findings

Lack of certain essen�al amino acids in plant-based alterna�ves to environmentally 
unsustainable fish meal in aquafeed does not affect fish growth in pond because the 
food web present in the pond system provides the missing amino acid;

The synergis�c effect between leaf li�er and supplemental feed can help coastal farmer to 
minimize the shrimp produc�on cost by lowering the feed input and by enhancing 
mangrove tree coverage on pond dikes as an inexpensive source of natural food;

Applica�on of probio�c bacteria isolated from local environment have resulted in igher 
diges�ve enzyme ac�vi�es, be�er immune parameters and increased growth in shrimp; 

Aquaculture cer�fica�on scheme will ensure food safety, animal health and welfare, 
environmental integrity and socioeconomic aspects of coastal aquaculture;

Understanding the drivers of change in key forest a�ributes and their implica�on to 
human welfare are fundamental to sustainable management of the Sundarbans. Since 
fisheries resources are currently the main livelihoods means understanding the linkage 
between forest a�ributes and fisheries produc�vity remains as one of the major 
research ques�ons;

Water, soil, and vegeta�on characteris�cs of the Sundarbans influence mud crab 
distribu�on in respect to number, size, sex etc. but severe harves�ng pressure on 
female mud crabs is evident in all ranges of the forest.

Key Recommenda�ons

In coastal area where the pond condi�on is subop�mal to allow for appropriate food web 
development, use of plant-based fish diet for�fied with synthe�c L-lysine is 
recommended instead of unsustainable fish meal-based diets to ensure sustainable 
aquaculture; 

Determine the maximum amount of leaf li�ers that would not affect shrimp growth and 
to understand the long-term impacts of leaf li�er on water quality and shrimp 
performance in extensive coastal aquaculture system;

Studies dealing with efficacy different combina�on and composi�on of bacterial isolates 
from local environment and inclusion of various prebio�cs including growth promoters 
and immune boosters are necessary;

Livelihoods from the Sundarbans come overwhelmingly from its fisheries resources and, 
therefore, understanding the linkage between forest a�ributes and fisheries 
produc�vity is necessary to determine governance mechanism that can best safeguard 
equitable access and sustainable resource management;

To promote healthy mangroves, thriving coastal communi�es and robust aquaculture 
value chain in the Sundarbans integrated mangrove aquaculture (IMA) model should 
be adopted a�er pilo�ng in different field contexts.  

Sustainable Aquaculture and Fisheries in South Asia

This scien�fic session was chaired by Dr. Jaya� Chourey from SaciWATERs and co-chaired 
by Dr. Muhammad Abdur Rouf from Khulna University. This session contained one 
plenary lecture followed by six thema�c presenta�ons, focusing on sustainable 
aquaculture prac�ce in the South Asian region. During this session, experts delivered 
various presenta�ons dealing with climate smart environment friendly aquaculture  and 
aqua�c animal health issues for sector sustainability. Topics covered include the 
correla�on between mangrove and aquaculture, the use of mangrove leaf li�er and 
supplemental feed in aquaculture, the benefits of using indigenous probio�cs in black 
�ger shrimp, Global G.A.P.’s Aquaculture Cer�fica�on Standard, science-based solu�ons 
to improve community livelihoods and mud crab fisheries in the Sundarbans mangrove 
forest. Ac�vi�es of and lessons learned from Sustainable Aquaculture of Integrated 
Mangrove Ecosystem (SAIME) project was also covered in this session.

Plenary Lecture

Dr. Marc Verdegem from Wageningen University and Research (WUR), the 
Netherlands presented a plenary lecture on an innova�ve 'nutri�ous 

pond' concept, where 50% less aquafeed would be required as the 
natural system of a nutri�ous pond has the ability to provide 

protein, omega-3 fa�y acid, phosphorus and lysine to fish. He 
men�oned that only 20-40% of formulated feeds are consumed 
by fish in current aquaculture prac�ce and the rest goes to waste, 
causing poor water quality and unhealthy fish. With 'nutri�ous 
pond' approach it is possible to replace environmentally 

unsustainable fishmeal in aquafeed. However, replacing fish meal 
with cost effec�ve and environment-friendly plant-based 

alterna�ves affects fish growth as plant ingredients are low in 
essen�al amino acid, lysine. Showing data from a compara�ve growth 

study of �lapia fed with balanced and low levels of dietary lysine, Dr. 
Verdegem men�oned that the food web present in pond provides natural foods 

containing lysine, allowing the fish to overcome the dietary lysine deficiency. He also 
showed that the protein efficiency ra�o in pond-raised �lapia was also improved 
substan�ally, which was not the case with those raised in clear-water aquaria. Dr. 
Verdegem concluded that an ecological intensifica�on or circular economy can be 
achieved by applying 50% less feed while recycling methane and ammonia resul�ng in 
higher produc�on, cheaper feed and easier management in a healthy environment. He 
also suggested to rely on plant-based fish diets as it can contribute to the provision of 
lysine in food webs whereas synthe�c L-lysine can be used where the pond condi�on is 
subop�mal to allow for appropriate food web development.
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INTRODUCTION

SYMPOSIUM CONTEXT

Coast is not merely an interac�on of �des at an inter�dal zone as once thought; rather 
the interac�on extends as far inland as watersheds and out to the ocean bearing physical, 
ecological and socio-economical interconnec�vity. The coastal resources par�cularly 
fisheries and mangroves as well as their interac�ve dynamic ecosystems play a vital role 
for food security, income genera�on and export earnings for many coastal countries in 
South Asia. However, the connec�vity between these two ecosystems is poorly 
understood while their salient features are being increasingly disturbed by various 
anthropogenic and climate-induced events and this compromises their future 
contribu�on to food security and nutri�on. This is par�cularly true for the coastal 
fisheries sector of Bangladesh, which remains at a cri�cal juncture. As one of the major 
food produc�on systems that relies on healthy mangrove ecosystem, the sector must 
con�nue to grow sustainably while adap�ng to a rapidly evolving development and 
climate change regimes.

Given this context, the Interna�onal Symposium on Healthy Mangroves and Sustainable 
Fisheries for Climate Resilient Coastal Community in South Asia was held from 1-3 March 
2023 at Khulna University campus to address key technical ques�ons, to highlight global 
best prac�ces on sustainable fisheries and forestry resource management and to 
facilitate partnerships and coopera�on with academia, prac��oner, industry, and 
policymakers.

The Symposium provided an ideal pla�orm for conten�ons and consensus following 
thema�c presenta�ons to understand the na�onal and regional context for sustainable 
management of coastal fisheries and forest resources and the constraints opera�ng at 
the community level that undermine the viability of this important sub-sector. The key 
messages and recommended ac�ons that emerged from the Symposium were building 
blocks for the development of a climate resilient coastal community based on judicious 
exploita�on and management of coastal fisheries and mangrove resources on a 
sustainable and equitable basis. These outputs and outcomes are also expected to 
contribute to achieving some of the targets and objec�ves of the Sustainable 
Development Goals (SDG) within the Agenda 2030 for Sustainable Development 
including SDG 1 (no poverty), SDG 2 (zero hunger), SDG3 (good health and well-being), 
SDG4 (quality educa�on), SDG5 (gender equality), SDG10 (reduced inequali�es), SDG13 
(climate ac�on), SDG14 (life below water), SDG15 (life on land) and SDG 17 (partnerships 
for the goals)

The Interna�onal Symposium on Healthy Mangroves and Sustainable Fisheries for 
Climate Resilient Coastal Community in South Asia was jointly organized by a consor�um 
of na�onal and interna�onal partners including Fisheries and Marine Resource 
Technology (FMRT) Discipline of Khulna University, Bangladesh Environment and 
Development Society (BEDS) and Global Nature Fund (GNF) with financial supports from 
Khulna University, the Federal Ministry for Economic Coopera�on and Development 
(BMZ) of the Federal Republic of Germany, Founda�on Ursula Merz and Mercedes-Benz.

SYMPOSIUM SESSIONS AND STRUCTURE 

The Interna�onal Symposium on Healthy Mangroves and Sustainable Fisheries for 
Climate Resilient Coastal Community in South Asia was structured around a series of 
several thema�c sessions as follows:

In response to a call for abstracts, more than 250 people from all over the globe 
registered as par�cipants, with approximately 150 abstracts submi�ed via a 
symposium-specific website. The abstracts were reviewed rigorously by the Editorial 
Team in consulta�on with the Interna�onal Scien�fic Commi�ee. The Editorial Team 
chose 33 abstracts for oral talks at the four thema�c sessions and 99 for poster 
presenta�ons.

The sessions were structured in a way that the presenta�ons of a given session were 
con�nuous and the en�re session con�nued without interrup�on for ques�ons, which 
were addressed during a panel discussion session by the speakers while a panel of 
experts provided further insights on the topics being discussed. Following a keynote 
speech during the inaugural session se�ng the stage for the symposium, each session 
began with a plenary lecture followed by thema�c presenta�ons and a panel discussion 
session. The plenary lectures synthesized the state of knowledge and highlighted 
prominent topics within the session theme. A closing session on Day 2 consisted of recap 
and reflec�ons on the events and messages, apprecia�on of the session chairs, 
declara�on of best poster presenters followed by concluding remarks. The detailed 
program scheduled is provided in Annex I.

Contributed Papers

Ar�cula�ng the importance of shrimp aquaculture in altered coastal landscape 
where rice has no future, Dr. I�akharul Alam emphasized the need for integra�on 

of mangroves with shrimp aquaculture. This is significant because shrimp is 
profitable export commodity and an important source of nutri�on in 
Bangladesh. Addi�onally, mangroves are highly produc�ve and provide coastal 
protec�on and biodiversity hotspots. The use of mangrove-shrimp aquaculture 

enhances circulatory and system health, as mangroves produce food for shrimp 
and improve water quality. Dr. Alam found that the combina�on of leaf li�er and 

feed resulted in over 30% higher weight gain of juvenile shrimp PL than based on the 
combined contribu�ons of leaf li�er or feed alone, indica�ng synergism. The results 
suggest that integra�on of mangroves in aquaculture systems will not only serve as an 
inexpensive source of food but will also result in a higher pond produc�vity from less 
supplementary feeding through synergis�c effects. However, further studies are required 
to determine the maximum amount of leaf li�ers that would not affect shrimp growth 
and to understand the long-term impacts of leaf li�er on water quality and shrimp 
performance in extensive aquaculture system.  

Rakibul Islam from Bangladesh Fisheries Research Ins�tute (BFRI) discussed the 
effect of indigenous probio�cs on Vibrio propaga�on and diges�ve enzyme 
ac�vity in black �ger shrimp. He explained that how probio�cs can minimize 
disease outbreaks, discourage the use of an�microbial drugs, and boost 
diges�ve mechanism and growth. Due to the increasing demand for probio�cs 
in the world aquaculture industry, their annual import has mounted to over 
3000 MT, with a market worth more than 30 billion BDT. However, imported 
probio�cs have compromised efficiency due to their inability to adapt to the 
subtropical environment in addi�on to high cost involvement. To address this issue, 
Mr. Islam and his team searched for local probio�c bacteria through DNA extrac�on, 
next-genera�on sequencing and metagenomics analysis. They found that the local 
probio�cs have higher temperature tolerance and biodegrada�on rates, with a growth 
inhibi�on of up to 74% in in vitro inhibitory effect against Vibrio. The probio�c isolates 
were also found to inhibit Vibrio propaga�on in vivo (shrimp gut and hepatopancreas) 
and in situ (pond soil and water) tests and their applica�on resulted in higher diges�ve 
enzyme ac�vi�es, be�er immune parameters and increased growth in shrimp. The use of 
local probio�cs reduces the stress of shrimp and increases growth, especially in wide 
ranges of temperature, salinity and water quality. The limita�ons of the research were 
the short �me frame and the evalua�on of combined effect of probio�cs with fewer 
immune parameters. Further works involving efficacy of individual bacterial isolates, 
different combina�on and composi�on of isolates and inclusion of various prebio�cs 
including growth promoters and immune boosters were suggested. 

Dr. Pham Viet Anh spoke about Global G.A.P.’s Aquaculture Cer�fica�on Standard, which 
aims to promote safe and sustainable agriculture worldwide. He discussed the voluntary 
cer�fica�on standards for agricultural products and how more and more producers, 

suppliers and buyers are adop�ng them. The organiza�on launched shrimp 
standards in 2008 and u�lizes integrated farm assurance (IFA) aquaculture. Dr. 

Anh also men�oned Global G.A.P.’s risk assessment categories, including social 
prac�ce, food safety, animal health and welfare, environmental sustainability, 
workers’ well-being, and legal management and traceability. The organiza�on’s 
solu�on considers four pillars from the FAO technical guidelines: food safety, 

animal health and welfare, environmental integrity and socioeconomic aspects. 
Dr. Anh discussed the importance of good aquaculture prac�ce in managing 

brood stock and seedlings, and how the organiza�on could provide a capacity 
building roadmap for all stakeholders involved in the produc�on process.

Dr. Nora Devoe from Australian Centre for Interna�onal Agricultural Research 
(ACIAR) ini�ated her presenta�on by asking a thought-provoking research 
ques�on as to how can we use research for development to improve the 
livelihoods of the Sundarbans community. The presenta�on focused on 
development objec�ves such as improving food security, reducing poverty, 
managing natural resources, enhancing human nutri�on, promo�ng gender 
equity, and strengthening scien�fic and policy capabili�es. Dr. Devoe discussed 
about a new development research project en�tled, Sundarbans Ecosystem 
Mangrove Project (SEMP), which involves the study of hydrology, social 
dependency, adap�ve management of polder, and fisheries linkage. The research 
ques�ons for the SEMP study include iden�fying drivers of change in key forest a�ributes 
and their implica�on to human welfare. Since fisheries resources are currently the main 
livelihoods means understanding the linkage between forest a�ributes and fisheries 
produc�vity is a crucial research ques�on at the heart of the planned SEMP project. Once 
understood, appropriate management response can be devised to restore habitat loss 
and improve the livelihoods of the local community. 

In her lecture, Mst. Sharmin Nahar discussed the mud crab fisheries in the 
Sundarbans mangrove forest of Bangladesh, with an emphasis on crab habitat 

distribu�on and fishing pa�erns in rela�on to vegeta�on type and water quality. 
Crab collectors prefer different gears in different regions with longline being the 
most dominant one throughout the forest area. Spa�ally, different forest 
ranges (area) have different water, soil, and vegeta�on characteris�cs that 

influence mud crab distribu�on. Sarankhola range is moderately saline with 
dominant vegeta�on of Sundori providing habitats for larger crabs. Overall crab 

distribu�on (number, size and sex) is influenced by different habitat factors with, 
however, severe harves�ng pressure on female mud crabs in all ranges of the forest.

The final delibera�on of this session included a contextual overview, current ac�vi�es 
and future plan of SAIME project in transboundary Sundarbans. While the project 
partner Ralph Dejas from Germany provided an overview of GNF's vision to create a 
climate adap�ve, ecosystem-based approach ensuring livelihood security of coastal 
communi�es and the organiza�on's various mangrove protec�on and restora�on 
ac�vi�es in various countries of the world, partners from India (Nature, Environment & 

Wildlife Society; NEWS) and Bangladesh (Bangladesh Environment & Development 
Society; BEDS) provided country specific inputs and insights in this joint presenta�on. The 
overall goal of SAIME is to promote healthy mangroves, thriving coastal communi�es and 
robust aquaculture value chain in the Sundarbans of India and Bangladesh. In both 
countries, integrated mangrove aquaculture (IMA) is being piloted where selected 
mangrove species were planted in shrimp ponds. NEWS is implemen�ng IMA in 29.46 ha 
area involving 42 farmers in two groups in India. Farmers received technical capacity 
building trainings on topics related to pond prepara�on, soil and water quality 
management, mangrove planta�on and monitoring as well as forward market linkage 
with Badabon Farmers' Producer Company Limited.

 

The pilo�ng project ac�vi�es resulted in over 300% net profit gain by the IMA farmers in 
comparison with the tradi�onal shrimp farmers. In Bangladesh, BEDS planted more than 
20,000 mangrove saplings in 5.18 ha shrimp farm and trained 1,250 farmers across three 
coastal districts. Apart from overall capacity building trainings on topics related to IMA 
and access to IMA coopera�ve building facili�es (shrimp processing, cold storage and 
transporta�on), farmers were linked with specific pathogen free (SPF) shrimp hatcheries 
and were trained to record regular IMA farm  ac�vi�es, such as water quality parameters, 
growth of mangrove saplings and shrimp and other fish harvest through maintaining 
farm record books, which were ac�vely monitored and supervised by project staffs. In 
addi�on, BEDS established seven community-based mangrove nurseries run by women 
and raised about 300,000 mangrove saplings for IMA and other mangrove restora�on 
ac�vi�es. In future, BEDS plans to increase IMA pilot area to 75 ha, opera�onalize IMA 
coopera�ve through forward market linkage, branding IMA shrimp and promo�ng other 
mangrove-based products in the local and interna�onal markets. 

Major Findings

Lack of certain essen�al amino acids in plant-based alterna�ves to environmentally 
unsustainable fish meal in aquafeed does not affect fish growth in pond because the 
food web present in the pond system provides the missing amino acid;

The synergis�c effect between leaf li�er and supplemental feed can help coastal farmer to 
minimize the shrimp produc�on cost by lowering the feed input and by enhancing 
mangrove tree coverage on pond dikes as an inexpensive source of natural food;

Applica�on of probio�c bacteria isolated from local environment have resulted in igher 
diges�ve enzyme ac�vi�es, be�er immune parameters and increased growth in shrimp; 

Aquaculture cer�fica�on scheme will ensure food safety, animal health and welfare, 
environmental integrity and socioeconomic aspects of coastal aquaculture;

Understanding the drivers of change in key forest a�ributes and their implica�on to 
human welfare are fundamental to sustainable management of the Sundarbans. Since 
fisheries resources are currently the main livelihoods means understanding the linkage 
between forest a�ributes and fisheries produc�vity remains as one of the major 
research ques�ons;

Water, soil, and vegeta�on characteris�cs of the Sundarbans influence mud crab 
distribu�on in respect to number, size, sex etc. but severe harves�ng pressure on 
female mud crabs is evident in all ranges of the forest.

Key Recommenda�ons

In coastal area where the pond condi�on is subop�mal to allow for appropriate food web 
development, use of plant-based fish diet for�fied with synthe�c L-lysine is 
recommended instead of unsustainable fish meal-based diets to ensure sustainable 
aquaculture; 

Determine the maximum amount of leaf li�ers that would not affect shrimp growth and 
to understand the long-term impacts of leaf li�er on water quality and shrimp 
performance in extensive coastal aquaculture system;

Studies dealing with efficacy different combina�on and composi�on of bacterial isolates 
from local environment and inclusion of various prebio�cs including growth promoters 
and immune boosters are necessary;

Livelihoods from the Sundarbans come overwhelmingly from its fisheries resources and, 
therefore, understanding the linkage between forest a�ributes and fisheries 
produc�vity is necessary to determine governance mechanism that can best safeguard 
equitable access and sustainable resource management;

To promote healthy mangroves, thriving coastal communi�es and robust aquaculture 
value chain in the Sundarbans integrated mangrove aquaculture (IMA) model should 
be adopted a�er pilo�ng in different field contexts.  

Sustainable Aquaculture and Fisheries in South Asia

This scien�fic session was chaired by Dr. Jaya� Chourey from SaciWATERs and co-chaired 
by Dr. Muhammad Abdur Rouf from Khulna University. This session contained one 
plenary lecture followed by six thema�c presenta�ons, focusing on sustainable 
aquaculture prac�ce in the South Asian region. During this session, experts delivered 
various presenta�ons dealing with climate smart environment friendly aquaculture  and 
aqua�c animal health issues for sector sustainability. Topics covered include the 
correla�on between mangrove and aquaculture, the use of mangrove leaf li�er and 
supplemental feed in aquaculture, the benefits of using indigenous probio�cs in black 
�ger shrimp, Global G.A.P.’s Aquaculture Cer�fica�on Standard, science-based solu�ons 
to improve community livelihoods and mud crab fisheries in the Sundarbans mangrove 
forest. Ac�vi�es of and lessons learned from Sustainable Aquaculture of Integrated 
Mangrove Ecosystem (SAIME) project was also covered in this session.

Plenary Lecture

Dr. Marc Verdegem from Wageningen University and Research (WUR), the 
Netherlands presented a plenary lecture on an innova�ve 'nutri�ous 

pond' concept, where 50% less aquafeed would be required as the 
natural system of a nutri�ous pond has the ability to provide 

protein, omega-3 fa�y acid, phosphorus and lysine to fish. He 
men�oned that only 20-40% of formulated feeds are consumed 
by fish in current aquaculture prac�ce and the rest goes to waste, 
causing poor water quality and unhealthy fish. With 'nutri�ous 
pond' approach it is possible to replace environmentally 

unsustainable fishmeal in aquafeed. However, replacing fish meal 
with cost effec�ve and environment-friendly plant-based 

alterna�ves affects fish growth as plant ingredients are low in 
essen�al amino acid, lysine. Showing data from a compara�ve growth 

study of �lapia fed with balanced and low levels of dietary lysine, Dr. 
Verdegem men�oned that the food web present in pond provides natural foods 

containing lysine, allowing the fish to overcome the dietary lysine deficiency. He also 
showed that the protein efficiency ra�o in pond-raised �lapia was also improved 
substan�ally, which was not the case with those raised in clear-water aquaria. Dr. 
Verdegem concluded that an ecological intensifica�on or circular economy can be 
achieved by applying 50% less feed while recycling methane and ammonia resul�ng in 
higher produc�on, cheaper feed and easier management in a healthy environment. He 
also suggested to rely on plant-based fish diets as it can contribute to the provision of 
lysine in food webs whereas synthe�c L-lysine can be used where the pond condi�on is 
subop�mal to allow for appropriate food web development.



INTRODUCTION

SYMPOSIUM CONTEXT

Coast is not merely an interac�on of �des at an inter�dal zone as once thought; rather 
the interac�on extends as far inland as watersheds and out to the ocean bearing physical, 
ecological and socio-economical interconnec�vity. The coastal resources par�cularly 
fisheries and mangroves as well as their interac�ve dynamic ecosystems play a vital role 
for food security, income genera�on and export earnings for many coastal countries in 
South Asia. However, the connec�vity between these two ecosystems is poorly 
understood while their salient features are being increasingly disturbed by various 
anthropogenic and climate-induced events and this compromises their future 
contribu�on to food security and nutri�on. This is par�cularly true for the coastal 
fisheries sector of Bangladesh, which remains at a cri�cal juncture. As one of the major 
food produc�on systems that relies on healthy mangrove ecosystem, the sector must 
con�nue to grow sustainably while adap�ng to a rapidly evolving development and 
climate change regimes.

Given this context, the Interna�onal Symposium on Healthy Mangroves and Sustainable 
Fisheries for Climate Resilient Coastal Community in South Asia was held from 1-3 March 
2023 at Khulna University campus to address key technical ques�ons, to highlight global 
best prac�ces on sustainable fisheries and forestry resource management and to 
facilitate partnerships and coopera�on with academia, prac��oner, industry, and 
policymakers.

The Symposium provided an ideal pla�orm for conten�ons and consensus following 
thema�c presenta�ons to understand the na�onal and regional context for sustainable 
management of coastal fisheries and forest resources and the constraints opera�ng at 
the community level that undermine the viability of this important sub-sector. The key 
messages and recommended ac�ons that emerged from the Symposium were building 
blocks for the development of a climate resilient coastal community based on judicious 
exploita�on and management of coastal fisheries and mangrove resources on a 
sustainable and equitable basis. These outputs and outcomes are also expected to 
contribute to achieving some of the targets and objec�ves of the Sustainable 
Development Goals (SDG) within the Agenda 2030 for Sustainable Development 
including SDG 1 (no poverty), SDG 2 (zero hunger), SDG3 (good health and well-being), 
SDG4 (quality educa�on), SDG5 (gender equality), SDG10 (reduced inequali�es), SDG13 
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Contributed Papers

Ar�cula�ng the importance of shrimp aquaculture in altered coastal landscape 
where rice has no future, Dr. I�akharul Alam emphasized the need for integra�on 

of mangroves with shrimp aquaculture. This is significant because shrimp is 
profitable export commodity and an important source of nutri�on in 
Bangladesh. Addi�onally, mangroves are highly produc�ve and provide coastal 
protec�on and biodiversity hotspots. The use of mangrove-shrimp aquaculture 

enhances circulatory and system health, as mangroves produce food for shrimp 
and improve water quality. Dr. Alam found that the combina�on of leaf li�er and 

feed resulted in over 30% higher weight gain of juvenile shrimp PL than based on the 
combined contribu�ons of leaf li�er or feed alone, indica�ng synergism. The results 
suggest that integra�on of mangroves in aquaculture systems will not only serve as an 
inexpensive source of food but will also result in a higher pond produc�vity from less 
supplementary feeding through synergis�c effects. However, further studies are required 
to determine the maximum amount of leaf li�ers that would not affect shrimp growth 
and to understand the long-term impacts of leaf li�er on water quality and shrimp 
performance in extensive aquaculture system.  

Rakibul Islam from Bangladesh Fisheries Research Ins�tute (BFRI) discussed the 
effect of indigenous probio�cs on Vibrio propaga�on and diges�ve enzyme 
ac�vity in black �ger shrimp. He explained that how probio�cs can minimize 
disease outbreaks, discourage the use of an�microbial drugs, and boost 
diges�ve mechanism and growth. Due to the increasing demand for probio�cs 
in the world aquaculture industry, their annual import has mounted to over 
3000 MT, with a market worth more than 30 billion BDT. However, imported 
probio�cs have compromised efficiency due to their inability to adapt to the 
subtropical environment in addi�on to high cost involvement. To address this issue, 
Mr. Islam and his team searched for local probio�c bacteria through DNA extrac�on, 
next-genera�on sequencing and metagenomics analysis. They found that the local 
probio�cs have higher temperature tolerance and biodegrada�on rates, with a growth 
inhibi�on of up to 74% in in vitro inhibitory effect against Vibrio. The probio�c isolates 
were also found to inhibit Vibrio propaga�on in vivo (shrimp gut and hepatopancreas) 
and in situ (pond soil and water) tests and their applica�on resulted in higher diges�ve 
enzyme ac�vi�es, be�er immune parameters and increased growth in shrimp. The use of 
local probio�cs reduces the stress of shrimp and increases growth, especially in wide 
ranges of temperature, salinity and water quality. The limita�ons of the research were 
the short �me frame and the evalua�on of combined effect of probio�cs with fewer 
immune parameters. Further works involving efficacy of individual bacterial isolates, 
different combina�on and composi�on of isolates and inclusion of various prebio�cs 
including growth promoters and immune boosters were suggested. 

Dr. Pham Viet Anh spoke about Global G.A.P.’s Aquaculture Cer�fica�on Standard, which 
aims to promote safe and sustainable agriculture worldwide. He discussed the voluntary 
cer�fica�on standards for agricultural products and how more and more producers, 

suppliers and buyers are adop�ng them. The organiza�on launched shrimp 
standards in 2008 and u�lizes integrated farm assurance (IFA) aquaculture. Dr. 

Anh also men�oned Global G.A.P.’s risk assessment categories, including social 
prac�ce, food safety, animal health and welfare, environmental sustainability, 
workers’ well-being, and legal management and traceability. The organiza�on’s 
solu�on considers four pillars from the FAO technical guidelines: food safety, 

animal health and welfare, environmental integrity and socioeconomic aspects. 
Dr. Anh discussed the importance of good aquaculture prac�ce in managing 

brood stock and seedlings, and how the organiza�on could provide a capacity 
building roadmap for all stakeholders involved in the produc�on process.

Dr. Nora Devoe from Australian Centre for Interna�onal Agricultural Research 
(ACIAR) ini�ated her presenta�on by asking a thought-provoking research 
ques�on as to how can we use research for development to improve the 
livelihoods of the Sundarbans community. The presenta�on focused on 
development objec�ves such as improving food security, reducing poverty, 
managing natural resources, enhancing human nutri�on, promo�ng gender 
equity, and strengthening scien�fic and policy capabili�es. Dr. Devoe discussed 
about a new development research project en�tled, Sundarbans Ecosystem 
Mangrove Project (SEMP), which involves the study of hydrology, social 
dependency, adap�ve management of polder, and fisheries linkage. The research 
ques�ons for the SEMP study include iden�fying drivers of change in key forest a�ributes 
and their implica�on to human welfare. Since fisheries resources are currently the main 
livelihoods means understanding the linkage between forest a�ributes and fisheries 
produc�vity is a crucial research ques�on at the heart of the planned SEMP project. Once 
understood, appropriate management response can be devised to restore habitat loss 
and improve the livelihoods of the local community. 

In her lecture, Mst. Sharmin Nahar discussed the mud crab fisheries in the 
Sundarbans mangrove forest of Bangladesh, with an emphasis on crab habitat 

distribu�on and fishing pa�erns in rela�on to vegeta�on type and water quality. 
Crab collectors prefer different gears in different regions with longline being the 
most dominant one throughout the forest area. Spa�ally, different forest 
ranges (area) have different water, soil, and vegeta�on characteris�cs that 

influence mud crab distribu�on. Sarankhola range is moderately saline with 
dominant vegeta�on of Sundori providing habitats for larger crabs. Overall crab 

distribu�on (number, size and sex) is influenced by different habitat factors with, 
however, severe harves�ng pressure on female mud crabs in all ranges of the forest.

The final delibera�on of this session included a contextual overview, current ac�vi�es 
and future plan of SAIME project in transboundary Sundarbans. While the project 
partner Ralph Dejas from Germany provided an overview of GNF's vision to create a 
climate adap�ve, ecosystem-based approach ensuring livelihood security of coastal 
communi�es and the organiza�on's various mangrove protec�on and restora�on 
ac�vi�es in various countries of the world, partners from India (Nature, Environment & 

Wildlife Society; NEWS) and Bangladesh (Bangladesh Environment & Development 
Society; BEDS) provided country specific inputs and insights in this joint presenta�on. The 
overall goal of SAIME is to promote healthy mangroves, thriving coastal communi�es and 
robust aquaculture value chain in the Sundarbans of India and Bangladesh. In both 
countries, integrated mangrove aquaculture (IMA) is being piloted where selected 
mangrove species were planted in shrimp ponds. NEWS is implemen�ng IMA in 29.46 ha 
area involving 42 farmers in two groups in India. Farmers received technical capacity 
building trainings on topics related to pond prepara�on, soil and water quality 
management, mangrove planta�on and monitoring as well as forward market linkage 
with Badabon Farmers' Producer Company Limited.

 

The pilo�ng project ac�vi�es resulted in over 300% net profit gain by the IMA farmers in 
comparison with the tradi�onal shrimp farmers. In Bangladesh, BEDS planted more than 
20,000 mangrove saplings in 5.18 ha shrimp farm and trained 1,250 farmers across three 
coastal districts. Apart from overall capacity building trainings on topics related to IMA 
and access to IMA coopera�ve building facili�es (shrimp processing, cold storage and 
transporta�on), farmers were linked with specific pathogen free (SPF) shrimp hatcheries 
and were trained to record regular IMA farm  ac�vi�es, such as water quality parameters, 
growth of mangrove saplings and shrimp and other fish harvest through maintaining 
farm record books, which were ac�vely monitored and supervised by project staffs. In 
addi�on, BEDS established seven community-based mangrove nurseries run by women 
and raised about 300,000 mangrove saplings for IMA and other mangrove restora�on 
ac�vi�es. In future, BEDS plans to increase IMA pilot area to 75 ha, opera�onalize IMA 
coopera�ve through forward market linkage, branding IMA shrimp and promo�ng other 
mangrove-based products in the local and interna�onal markets. 
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Major Findings

Lack of certain essen�al amino acids in plant-based alterna�ves to environmentally 
unsustainable fish meal in aquafeed does not affect fish growth in pond because the 
food web present in the pond system provides the missing amino acid;

The synergis�c effect between leaf li�er and supplemental feed can help coastal farmer to 
minimize the shrimp produc�on cost by lowering the feed input and by enhancing 
mangrove tree coverage on pond dikes as an inexpensive source of natural food;

Applica�on of probio�c bacteria isolated from local environment have resulted in igher 
diges�ve enzyme ac�vi�es, be�er immune parameters and increased growth in shrimp; 

Aquaculture cer�fica�on scheme will ensure food safety, animal health and welfare, 
environmental integrity and socioeconomic aspects of coastal aquaculture;

Understanding the drivers of change in key forest a�ributes and their implica�on to 
human welfare are fundamental to sustainable management of the Sundarbans. Since 
fisheries resources are currently the main livelihoods means understanding the linkage 
between forest a�ributes and fisheries produc�vity remains as one of the major 
research ques�ons;

Water, soil, and vegeta�on characteris�cs of the Sundarbans influence mud crab 
distribu�on in respect to number, size, sex etc. but severe harves�ng pressure on 
female mud crabs is evident in all ranges of the forest.

Key Recommenda�ons

In coastal area where the pond condi�on is subop�mal to allow for appropriate food web 
development, use of plant-based fish diet for�fied with synthe�c L-lysine is 
recommended instead of unsustainable fish meal-based diets to ensure sustainable 
aquaculture; 

Determine the maximum amount of leaf li�ers that would not affect shrimp growth and 
to understand the long-term impacts of leaf li�er on water quality and shrimp 
performance in extensive coastal aquaculture system;

Studies dealing with efficacy different combina�on and composi�on of bacterial isolates 
from local environment and inclusion of various prebio�cs including growth promoters 
and immune boosters are necessary;

Livelihoods from the Sundarbans come overwhelmingly from its fisheries resources and, 
therefore, understanding the linkage between forest a�ributes and fisheries 
produc�vity is necessary to determine governance mechanism that can best safeguard 
equitable access and sustainable resource management;

To promote healthy mangroves, thriving coastal communi�es and robust aquaculture 
value chain in the Sundarbans integrated mangrove aquaculture (IMA) model should 
be adopted a�er pilo�ng in different field contexts.  

Sustainable Aquaculture and Fisheries in South Asia

This scien�fic session was chaired by Dr. Jaya� Chourey from SaciWATERs and co-chaired 
by Dr. Muhammad Abdur Rouf from Khulna University. This session contained one 
plenary lecture followed by six thema�c presenta�ons, focusing on sustainable 
aquaculture prac�ce in the South Asian region. During this session, experts delivered 
various presenta�ons dealing with climate smart environment friendly aquaculture  and 
aqua�c animal health issues for sector sustainability. Topics covered include the 
correla�on between mangrove and aquaculture, the use of mangrove leaf li�er and 
supplemental feed in aquaculture, the benefits of using indigenous probio�cs in black 
�ger shrimp, Global G.A.P.’s Aquaculture Cer�fica�on Standard, science-based solu�ons 
to improve community livelihoods and mud crab fisheries in the Sundarbans mangrove 
forest. Ac�vi�es of and lessons learned from Sustainable Aquaculture of Integrated 
Mangrove Ecosystem (SAIME) project was also covered in this session.

Plenary Lecture

Dr. Marc Verdegem from Wageningen University and Research (WUR), the 
Netherlands presented a plenary lecture on an innova�ve 'nutri�ous 

pond' concept, where 50% less aquafeed would be required as the 
natural system of a nutri�ous pond has the ability to provide 

protein, omega-3 fa�y acid, phosphorus and lysine to fish. He 
men�oned that only 20-40% of formulated feeds are consumed 
by fish in current aquaculture prac�ce and the rest goes to waste, 
causing poor water quality and unhealthy fish. With 'nutri�ous 
pond' approach it is possible to replace environmentally 

unsustainable fishmeal in aquafeed. However, replacing fish meal 
with cost effec�ve and environment-friendly plant-based 

alterna�ves affects fish growth as plant ingredients are low in 
essen�al amino acid, lysine. Showing data from a compara�ve growth 

study of �lapia fed with balanced and low levels of dietary lysine, Dr. 
Verdegem men�oned that the food web present in pond provides natural foods 

containing lysine, allowing the fish to overcome the dietary lysine deficiency. He also 
showed that the protein efficiency ra�o in pond-raised �lapia was also improved 
substan�ally, which was not the case with those raised in clear-water aquaria. Dr. 
Verdegem concluded that an ecological intensifica�on or circular economy can be 
achieved by applying 50% less feed while recycling methane and ammonia resul�ng in 
higher produc�on, cheaper feed and easier management in a healthy environment. He 
also suggested to rely on plant-based fish diets as it can contribute to the provision of 
lysine in food webs whereas synthe�c L-lysine can be used where the pond condi�on is 
subop�mal to allow for appropriate food web development.



INTRODUCTION

SYMPOSIUM CONTEXT

Coast is not merely an interac�on of �des at an inter�dal zone as once thought; rather 
the interac�on extends as far inland as watersheds and out to the ocean bearing physical, 
ecological and socio-economical interconnec�vity. The coastal resources par�cularly 
fisheries and mangroves as well as their interac�ve dynamic ecosystems play a vital role 
for food security, income genera�on and export earnings for many coastal countries in 
South Asia. However, the connec�vity between these two ecosystems is poorly 
understood while their salient features are being increasingly disturbed by various 
anthropogenic and climate-induced events and this compromises their future 
contribu�on to food security and nutri�on. This is par�cularly true for the coastal 
fisheries sector of Bangladesh, which remains at a cri�cal juncture. As one of the major 
food produc�on systems that relies on healthy mangrove ecosystem, the sector must 
con�nue to grow sustainably while adap�ng to a rapidly evolving development and 
climate change regimes.

Given this context, the Interna�onal Symposium on Healthy Mangroves and Sustainable 
Fisheries for Climate Resilient Coastal Community in South Asia was held from 1-3 March 
2023 at Khulna University campus to address key technical ques�ons, to highlight global 
best prac�ces on sustainable fisheries and forestry resource management and to 
facilitate partnerships and coopera�on with academia, prac��oner, industry, and 
policymakers.

The Symposium provided an ideal pla�orm for conten�ons and consensus following 
thema�c presenta�ons to understand the na�onal and regional context for sustainable 
management of coastal fisheries and forest resources and the constraints opera�ng at 
the community level that undermine the viability of this important sub-sector. The key 
messages and recommended ac�ons that emerged from the Symposium were building 
blocks for the development of a climate resilient coastal community based on judicious 
exploita�on and management of coastal fisheries and mangrove resources on a 
sustainable and equitable basis. These outputs and outcomes are also expected to 
contribute to achieving some of the targets and objec�ves of the Sustainable 
Development Goals (SDG) within the Agenda 2030 for Sustainable Development 
including SDG 1 (no poverty), SDG 2 (zero hunger), SDG3 (good health and well-being), 
SDG4 (quality educa�on), SDG5 (gender equality), SDG10 (reduced inequali�es), SDG13 
(climate ac�on), SDG14 (life below water), SDG15 (life on land) and SDG 17 (partnerships 
for the goals)

The Interna�onal Symposium on Healthy Mangroves and Sustainable Fisheries for 
Climate Resilient Coastal Community in South Asia was jointly organized by a consor�um 
of na�onal and interna�onal partners including Fisheries and Marine Resource 
Technology (FMRT) Discipline of Khulna University, Bangladesh Environment and 
Development Society (BEDS) and Global Nature Fund (GNF) with financial supports from 
Khulna University, the Federal Ministry for Economic Coopera�on and Development 
(BMZ) of the Federal Republic of Germany, Founda�on Ursula Merz and Mercedes-Benz.

SYMPOSIUM SESSIONS AND STRUCTURE 

The Interna�onal Symposium on Healthy Mangroves and Sustainable Fisheries for 
Climate Resilient Coastal Community in South Asia was structured around a series of 
several thema�c sessions as follows:

In response to a call for abstracts, more than 250 people from all over the globe 
registered as par�cipants, with approximately 150 abstracts submi�ed via a 
symposium-specific website. The abstracts were reviewed rigorously by the Editorial 
Team in consulta�on with the Interna�onal Scien�fic Commi�ee. The Editorial Team 
chose 33 abstracts for oral talks at the four thema�c sessions and 99 for poster 
presenta�ons.

The sessions were structured in a way that the presenta�ons of a given session were 
con�nuous and the en�re session con�nued without interrup�on for ques�ons, which 
were addressed during a panel discussion session by the speakers while a panel of 
experts provided further insights on the topics being discussed. Following a keynote 
speech during the inaugural session se�ng the stage for the symposium, each session 
began with a plenary lecture followed by thema�c presenta�ons and a panel discussion 
session. The plenary lectures synthesized the state of knowledge and highlighted 
prominent topics within the session theme. A closing session on Day 2 consisted of recap 
and reflec�ons on the events and messages, apprecia�on of the session chairs, 
declara�on of best poster presenters followed by concluding remarks. The detailed 
program scheduled is provided in Annex I.
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pes�cides;are more harmful than the parent molecules and therefore it was suggested 
that research should be focused not only on effects and withdrawal periods of pes�cides 
but their degrada�on products as well. The same holds true for microplas�c pollu�on 
and it was unanimously discussed that urgent measures should be undertaken to 
minimize indiscriminate use of plas�cs, par�cularly single-use plas�cs as these also was 
found to affect fish gonadal development.

With regard to ecosystem-based farming, it was discussed and agreed upon that the 
decision whether rice farming needs to be promoted to avoid further salinity intrusion 
should be based upon a thorough understanding of the dynamics of soil and water 
quality in the coastal area as the change in �dal river administra�on (polderiza�on) has 
also changed the salinity regime and there are some areas where the level of salinity is 
too high to be suitable for rice. In such case, IMA can be a sustainable approach where 
mangrove integra�on was found to increase the shrimp produc�vity while also providing 
other ecosystem benefits to the wider coastal community. However, further studies are 
necessary to determine the op�mum tree composi�on and tree cover based on canopy 
cover, leaf decomposi�on and effect of shade on pond produc�vity.  

Unlike past, fishing and aquaculture remain the only economic ac�vi�es in altered 
coastal landscape due to past anthropological and recent climate-induced changes. And 
this creates a number of sustainability concerns such as more intensified and diversified 
fisheries resource extrac�on, recurrent disease in shrimp hatchery and almost complete 
shutdown of prawn hatchery  pu�ng more pressure on wild harvest of seeds. Thus, the 
pressing ques�on remains how to sustain community livelihoods while maintaining a 
healthy ecosystem and a rich biodiversity? Organiza�ons and academia working in 
isola�on on forestry, fisheries and biodiversity should converge on a triple bo�om line – 
ecosystem, social and economic sustainability – and generate empirical data and bring 
community onboard to devise mechanisms for shared accountability and joint ac�on.

Key Recommenda�ons

Conduct a comprehensive assessment of the extent and impact of coastal ecosystem 
degrada�on on the livelihoods and well-being of the local communi�es, especially 
those dependent on mangrove resources;

Iden�fy and address the root causes of mangrove degrada�on, such as shrimp 
aquaculture, industrial pollu�on, agricultural runoffs, and plas�c waste, and 
implement appropriate mi�ga�on and adapta�on measures to reduce their nega�ve 
effects on the coastal ecosystem and biodiversity;

Diversify the species composi�on of mangrove planta�ons to increase their resilience to 
pests, diseases and climate change impacts. This can also improve the habitat quality 
and diversity of wildlife, fish and other estuarine and marine fauna;

Integrate mangrove afforesta�on with other climate-resilient livelihood op�ons such as 
bee keeping, floa�ng vegetable gardens and fish cul�va�on. This can provide 
addi�onal income and food security for the coastal communi�es while reducing their 
dependence on mangrove resources;

Promote ecosystem-based farming prac�ces that are compa�ble with the salinity regime 
and soil and water quality of the coastal area, such as salt-tolerant rice varie�es, IMA, 
or agroforestry;

Enhance the awareness and par�cipa�on of the local communi�es and strengthen the 
coordina�on and collabora�on among different stakeholders to ensure a holis�c and 
integrated approach to linking coastal livelihoods and biodiversity conserva�on in the 
Sundarbans region.

Panel Discussion on Ecosystem Approach Linking Coastal Livelihoods and 
Biodiversity Conserva�on

Management of fish and other aqua�c resources of the Sundarbans mangrove forest will 
result in more resilient ecosystems with greater biodiversity of forest and fisheries 
resources, which would ul�mately help sustain livelihoods of the forest dependent 
community. Panelists in this session answered to the ques�ons raised from the audiences 
while also discussed issues related to tradeoffs between coastal livelihoods and 
biodiversity conserva�on and the ways to find a right balance. Moderated by Panchanon 
Kumar Dhali (GIZ), the panelists included Dr. Nazmul Ahsan (KU), Dr. Nora Devoe (ACIAR), 
Dr. Stefan Groenewold (GIZ), Mr. Stefan Holler (GNF) and Dr. Elke Hellstern (KfW).

A number of key ques�ons were raised when addressing ecosystem approach linking 
coastal livelihoods and biodiversity conserva�on in the coastal areas adjacent to the 
Sundarbans since human ac�vi�es affect the ecosystem in various ways. To what extent 
the coastal ecosystem has already been degraded and how many people are affected by 
ecosystem degrada�on? Is it possible to directly a�ribute the loss of livelihoods to 
mangrove degrada�on? Shrimp aquaculture is o�en blamed but how about upstream 
ac�vi�es detrimental to coastal ecosystem such as industrial pollu�on, pes�cides, 
plas�cs and finally what would be the best approach to reconcile food security and 
biodiversity objec�ves.

Agricultural runoffs containing residual pes�cides and/or their degraded products 
remain a real challenge to aqua�c biodiversity as these may hamper development of 
endocrine glands with dire consequence on the reproduc�ve poten�ality. Interes�ngly, 
in controlled studies it was found that the degrada�on products of agricultural 



INTRODUCTION

SYMPOSIUM CONTEXT

Coast is not merely an interac�on of �des at an inter�dal zone as once thought; rather 
the interac�on extends as far inland as watersheds and out to the ocean bearing physical, 
ecological and socio-economical interconnec�vity. The coastal resources par�cularly 
fisheries and mangroves as well as their interac�ve dynamic ecosystems play a vital role 
for food security, income genera�on and export earnings for many coastal countries in 
South Asia. However, the connec�vity between these two ecosystems is poorly 
understood while their salient features are being increasingly disturbed by various 
anthropogenic and climate-induced events and this compromises their future 
contribu�on to food security and nutri�on. This is par�cularly true for the coastal 
fisheries sector of Bangladesh, which remains at a cri�cal juncture. As one of the major 
food produc�on systems that relies on healthy mangrove ecosystem, the sector must 
con�nue to grow sustainably while adap�ng to a rapidly evolving development and 
climate change regimes.

Given this context, the Interna�onal Symposium on Healthy Mangroves and Sustainable 
Fisheries for Climate Resilient Coastal Community in South Asia was held from 1-3 March 
2023 at Khulna University campus to address key technical ques�ons, to highlight global 
best prac�ces on sustainable fisheries and forestry resource management and to 
facilitate partnerships and coopera�on with academia, prac��oner, industry, and 
policymakers.

The Symposium provided an ideal pla�orm for conten�ons and consensus following 
thema�c presenta�ons to understand the na�onal and regional context for sustainable 
management of coastal fisheries and forest resources and the constraints opera�ng at 
the community level that undermine the viability of this important sub-sector. The key 
messages and recommended ac�ons that emerged from the Symposium were building 
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sustainable and equitable basis. These outputs and outcomes are also expected to 
contribute to achieving some of the targets and objec�ves of the Sustainable 
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Climate Resilient Coastal Community in South Asia was jointly organized by a consor�um 
of na�onal and interna�onal partners including Fisheries and Marine Resource 
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Development Society (BEDS) and Global Nature Fund (GNF) with financial supports from 
Khulna University, the Federal Ministry for Economic Coopera�on and Development 
(BMZ) of the Federal Republic of Germany, Founda�on Ursula Merz and Mercedes-Benz.

SYMPOSIUM SESSIONS AND STRUCTURE 

The Interna�onal Symposium on Healthy Mangroves and Sustainable Fisheries for 
Climate Resilient Coastal Community in South Asia was structured around a series of 
several thema�c sessions as follows:

In response to a call for abstracts, more than 250 people from all over the globe 
registered as par�cipants, with approximately 150 abstracts submi�ed via a 
symposium-specific website. The abstracts were reviewed rigorously by the Editorial 
Team in consulta�on with the Interna�onal Scien�fic Commi�ee. The Editorial Team 
chose 33 abstracts for oral talks at the four thema�c sessions and 99 for poster 
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The sessions were structured in a way that the presenta�ons of a given session were 
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program scheduled is provided in Annex I.
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pes�cides;are more harmful than the parent molecules and therefore it was suggested 
that research should be focused not only on effects and withdrawal periods of pes�cides 
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necessary to determine the op�mum tree composi�on and tree cover based on canopy 
cover, leaf decomposi�on and effect of shade on pond produc�vity.  

Unlike past, fishing and aquaculture remain the only economic ac�vi�es in altered 
coastal landscape due to past anthropological and recent climate-induced changes. And 
this creates a number of sustainability concerns such as more intensified and diversified 
fisheries resource extrac�on, recurrent disease in shrimp hatchery and almost complete 
shutdown of prawn hatchery  pu�ng more pressure on wild harvest of seeds. Thus, the 
pressing ques�on remains how to sustain community livelihoods while maintaining a 
healthy ecosystem and a rich biodiversity? Organiza�ons and academia working in 
isola�on on forestry, fisheries and biodiversity should converge on a triple bo�om line – 
ecosystem, social and economic sustainability – and generate empirical data and bring 
community onboard to devise mechanisms for shared accountability and joint ac�on.

Key Recommenda�ons

Conduct a comprehensive assessment of the extent and impact of coastal ecosystem 
degrada�on on the livelihoods and well-being of the local communi�es, especially 
those dependent on mangrove resources;

Iden�fy and address the root causes of mangrove degrada�on, such as shrimp 
aquaculture, industrial pollu�on, agricultural runoffs, and plas�c waste, and 
implement appropriate mi�ga�on and adapta�on measures to reduce their nega�ve 
effects on the coastal ecosystem and biodiversity;

Diversify the species composi�on of mangrove planta�ons to increase their resilience to 
pests, diseases and climate change impacts. This can also improve the habitat quality 
and diversity of wildlife, fish and other estuarine and marine fauna;
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Integrate mangrove afforesta�on with other climate-resilient livelihood op�ons such as 
bee keeping, floa�ng vegetable gardens and fish cul�va�on. This can provide 
addi�onal income and food security for the coastal communi�es while reducing their 
dependence on mangrove resources;

Promote ecosystem-based farming prac�ces that are compa�ble with the salinity regime 
and soil and water quality of the coastal area, such as salt-tolerant rice varie�es, IMA, 
or agroforestry;

Enhance the awareness and par�cipa�on of the local communi�es and strengthen the 
coordina�on and collabora�on among different stakeholders to ensure a holis�c and 
integrated approach to linking coastal livelihoods and biodiversity conserva�on in the 
Sundarbans region.

Panel Discussion on Ecosystem Approach Linking Coastal Livelihoods and 
Biodiversity Conserva�on

Management of fish and other aqua�c resources of the Sundarbans mangrove forest will 
result in more resilient ecosystems with greater biodiversity of forest and fisheries 
resources, which would ul�mately help sustain livelihoods of the forest dependent 
community. Panelists in this session answered to the ques�ons raised from the audiences 
while also discussed issues related to tradeoffs between coastal livelihoods and 
biodiversity conserva�on and the ways to find a right balance. Moderated by Panchanon 
Kumar Dhali (GIZ), the panelists included Dr. Nazmul Ahsan (KU), Dr. Nora Devoe (ACIAR), 
Dr. Stefan Groenewold (GIZ), Mr. Stefan Holler (GNF) and Dr. Elke Hellstern (KfW).

A number of key ques�ons were raised when addressing ecosystem approach linking 
coastal livelihoods and biodiversity conserva�on in the coastal areas adjacent to the 
Sundarbans since human ac�vi�es affect the ecosystem in various ways. To what extent 
the coastal ecosystem has already been degraded and how many people are affected by 
ecosystem degrada�on? Is it possible to directly a�ribute the loss of livelihoods to 
mangrove degrada�on? Shrimp aquaculture is o�en blamed but how about upstream 
ac�vi�es detrimental to coastal ecosystem such as industrial pollu�on, pes�cides, 
plas�cs and finally what would be the best approach to reconcile food security and 
biodiversity objec�ves.

Agricultural runoffs containing residual pes�cides and/or their degraded products 
remain a real challenge to aqua�c biodiversity as these may hamper development of 
endocrine glands with dire consequence on the reproduc�ve poten�ality. Interes�ngly, 
in controlled studies it was found that the degrada�on products of agricultural 
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management of coastal fisheries and forest resources and the constraints opera�ng at 
the community level that undermine the viability of this important sub-sector. The key 
messages and recommended ac�ons that emerged from the Symposium were building 
blocks for the development of a climate resilient coastal community based on judicious 
exploita�on and management of coastal fisheries and mangrove resources on a 
sustainable and equitable basis. These outputs and outcomes are also expected to 
contribute to achieving some of the targets and objec�ves of the Sustainable 
Development Goals (SDG) within the Agenda 2030 for Sustainable Development 
including SDG 1 (no poverty), SDG 2 (zero hunger), SDG3 (good health and well-being), 
SDG4 (quality educa�on), SDG5 (gender equality), SDG10 (reduced inequali�es), SDG13 
(climate ac�on), SDG14 (life below water), SDG15 (life on land) and SDG 17 (partnerships 
for the goals)

The Interna�onal Symposium on Healthy Mangroves and Sustainable Fisheries for 
Climate Resilient Coastal Community in South Asia was jointly organized by a consor�um 
of na�onal and interna�onal partners including Fisheries and Marine Resource 
Technology (FMRT) Discipline of Khulna University, Bangladesh Environment and 
Development Society (BEDS) and Global Nature Fund (GNF) with financial supports from 
Khulna University, the Federal Ministry for Economic Coopera�on and Development 
(BMZ) of the Federal Republic of Germany, Founda�on Ursula Merz and Mercedes-Benz.

SYMPOSIUM SESSIONS AND STRUCTURE 

The Interna�onal Symposium on Healthy Mangroves and Sustainable Fisheries for 
Climate Resilient Coastal Community in South Asia was structured around a series of 
several thema�c sessions as follows:

In response to a call for abstracts, more than 250 people from all over the globe 
registered as par�cipants, with approximately 150 abstracts submi�ed via a 
symposium-specific website. The abstracts were reviewed rigorously by the Editorial 
Team in consulta�on with the Interna�onal Scien�fic Commi�ee. The Editorial Team 
chose 33 abstracts for oral talks at the four thema�c sessions and 99 for poster 
presenta�ons.

The sessions were structured in a way that the presenta�ons of a given session were 
con�nuous and the en�re session con�nued without interrup�on for ques�ons, which 
were addressed during a panel discussion session by the speakers while a panel of 
experts provided further insights on the topics being discussed. Following a keynote 
speech during the inaugural session se�ng the stage for the symposium, each session 
began with a plenary lecture followed by thema�c presenta�ons and a panel discussion 
session. The plenary lectures synthesized the state of knowledge and highlighted 
prominent topics within the session theme. A closing session on Day 2 consisted of recap 
and reflec�ons on the events and messages, apprecia�on of the session chairs, 
declara�on of best poster presenters followed by concluding remarks. The detailed 
program scheduled is provided in Annex I.
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SPEECH BY THE SPECIAL GUEST: 

Thanking the organizers for arranging such a valuable symposium on the 
forestry-fisheries nexus of the Sundarbans ecosystem, Md. Amir Hossain Chowdhury, 
Chief Conservator of Forests (CCF), BFD, shared his personal experience of working in the 
Sundarbans for seven years and how he learned to appreciate its beauty and diversity. 
The CCF said that he was well aware of the complex and unique ecosystem of the 
Sundarbans, which includes the nexus of freshwater and saline water, the diverse 
mangrove species, the rich fisheries resources and the local community that depends on 
them. He stressed the importance of managing the Sundarbans in a way that reduces the 
pressure from human ac�vi�es and protects its ecological balance. He stressed that the 
local community should be involved and par�cipate in the conserva�on and 
management of the mangrove forest. Expressing his concern over the declining fisheries 
resource in the face of climate change, the CCF urged for more research, monitoring and 
collabora�on among stakeholders to address these challenges and ensure the 
sustainability of this unique ecosystem. He concluded his speech by expressing his hope 
that the symposium outcome would generate new insights and recommenda�ons for the 
be�erment of the Sundarbans and its community. 

Contributed Papers

The first presenta�on of this session by Thies Geertz from GNF and Sourav Bagchi 
Ratul from BEDS dealt with a mul�stakeholder approach to promo�ng locally-led 

adapta�ons prac�ces and sustainable livelihood op�ons for improving the 
resilience of the coastal communi�es in South Asia. Sharing some locally-led 
best prac�ces such as solar lamps for fishing community in Sri Lanka and IMA 
in Bangladesh and India the presenta�on proceeded on to provide insights on 

major social and environmental problems encountered by the coastal 
community throughout the year and proposed a model for solu�on that includes 

training the villagers, developing their knowledge about climate change, adop�ng 
livelihood prac�ces to suit the changing climate condi�ons and presen�ng climate 
resilient designs on mangrove restora�on and repair. The authors also shared their 
current climate resilient project ac�vi�es in one fishermen village and one ethnic Munda 
community village in southwest coastal district, Satkhira, Bangladesh. The ac�vi�es 
included community-based ecological mangrove restora�on, rain water harves�ng, 
establishment of solar energy system, IMA, homestead farming as iden�fied by the local 
community to increase climate resilience and maintain livelihoods. Addi�onally, the 
project also constructed a versa�le cyclone center that serves as a school and as a climate 
informa�on hub with provision to celebrate local cultural events of fishermen and 
Munda communi�es.

The Nature Conservancy (TNC) is a non-profit organiza�on dedicated to protec�ng 
and preserving nature. Zena Good elaborated on the mission, programs and 
ac�vi�es of TNC with par�cular emphasis on mangrove rehabilita�on project in 
Papua New Guinea. Their primary focus is on conserving the lands and waters 
that sustain all life, with a par�cular emphasis on sustainable livelihoods, food 
security, mangrove rehabilita�on, learning hubs, blue carbon and empowering 
women. In Dogura, 3.1 ha mangrove forest has been lost due mainly to blood 
worm harves�ng and felling trees for firewood. Taking this as a pilot case, Dogura 
Mangrove Rehabilita�on Project successfully planted 3,500 seedlings with about 
90% survival rate. Future ac�vi�es include measuring carbon stock, managing the 
resource for the community and linking the community to the market.

Kazi Amdadul Hoque from Friendship NGO presented a case study on how 
afforesta�on of mangroves can contribute to a sustainable solu�on for climate 

resilience in Bangladesh. The project involved training and engaging local 
communi�es in plan�ng and taking care of the planted mangrove trees, which 
provided addi�onal incomes through bee keeping, honey collec�on, crab and 
shrimp farming. The project was implemented in Asashuni and Shyamnagar of 

Satkhira, where monitoring and evalua�on were essen�al components of the 
mangrove reforesta�on process. The project demonstrated that mangrove 

afforesta�on can be an effec�ve and sustainable solu�on for climate resilience in 
Bangladesh, with the help of Friendship’s integrated adapta�on solu�on that brings 
together all stakeholders to protect and gain new skills and capaci�es for the local 
community.

Dr. Samaddrita Roy from One Tree Planted (OTP) gave a presenta�on on their journey 
towards a climate resilient shoreline and their mission is to reforest the world. 

OTP is an official partner of the United Na�ons Decade on Ecosystem 
Restora�on 2021-2030 and operates in 47 countries, with their reforesta�on 
efforts based on six sustainability pillars: air, water, biodiversity, social impact, 
health and climate. OTP works with ve�ed plan�ng partners to ensure quality 

projects, from seedling to mature tree, and employs strategies such as plan�ng 
na�ve tree species, community-led knowledge, and quality monitoring and 

maintenance to achieve over 80% survival rate. Considering mangroves immense 
ecosystem services including shoreline protec�on from sea level rise and natural 
calami�es, superior carbon sequestering ability, biodiversity enhancement and various 
provisioning services for livelihoods, OTP has funded 22 projects in 9 countries, planted 
about 3 million mangrove trees and engaged in various forms of monitoring to sustain 
the efforts. Sharing OTP's current and future planta�on ac�vi�es across the globe 
including Bangladesh, Dr. Roy concluded her presenta�on with a call for concerted ac�on 
towards working together to restore degraded habitats and to build climate resilient 
community.

The Center for Research on New Interna�onal Economic Order (CReNIEO) led by Dr. 
Devadhason Vincent from India showcased a case study on how aquaculture can 
be a sustainable solu�on to the development agenda of women empowerment. 
As part of Building a transna�onal, civil society partnership to increase the 
resilience of coastal popula�ons in South Asia, the focus of the case study was 
Women Empowerment by demonstra�on of mangrove associated brackish 
water aquaculture of Asian seabass (Lates calcarifer) and green mud crab (Scylla 
serrata) in land-based farms. The presenta�on highlighted the project’s emphasis 
on environmental and biological monitoring, stakeholder involvement, training 
programs and innova�ve methods to safeguard coastal ecosystems, including the 
par�cipa�on of civil society organiza�ons. The beneficiaries were trained to collect and 
maintain data regularly during the culture period. He men�oned the main achievements 
of their work include an increase in biodiversity, community development and 
eco-friendly mode of aquaculture. However, Dr. Vincent also discussed the hurdles faced 
by the community people, including the death of sub-adult crabs due to sudden changes 
in salinity caused by con�nuous rains, as well as due to lack of an�cipated coopera�on 
from the forest officials.

 The impact of the Bangladeshi youth-led climate movement on coastal communi�es was 
the topic of delibera�on by Sohanur Rahman from YouthNet for Climate Jus�ce, focusing 

on empowering the next genera�on. He discussed the organiza�on’s background, 
including its vision, mission and goals, which aim to empower and mobilize young 

people to take climate ac�on and promote jus�ce, equity and inclusivity. Mr. 
Rahman presented some images depic�ng how young people are responding 
to the needs of the clima�cally stressed coastal community including rescuing 
flood-affected people, disaster relief distribu�on, canal excava�on, mangrove 

restora�on and preven�ng plas�c pollu�on. Mr. Rahman explained their 
working strategies, interven�ons and achievements, including the establishment 

of the Coastal Youth Ac�on Hub (CYAH), which provides a space for co-crea�on, 
knowledge management and access to resources that enabled YouthNet to ensure 
par�cipa�on in COP 26 and COP 27. Mr. Rahman concluded his presenta�on with 
recommenda�ons for na�onal and global climate policies, youth par�cipa�on and 
accountability, climate literacy and investment in young-led climate interven�ons and 
educa�on. 

Dr. Muhammad Abdur Rouf from Khulna University discussed the necessity of 
adop�on of coastal and marine spa�al planning (CMSP) in Bangladesh and 
highlighted the related management issues and capacity development needs. 
He described the coverage of the coastal and marine areas in Bangladesh with 
the living and non-living resources providing various ecosystem services. Dr. 
Rouf iden�fied management issues in various fields like fisheries, mangrove 
forests, environment, tourism, land and industry and enlisted different 
ministries and agencies of the government that deal with these issues. He also 
men�oned how Khulna University and other universi�es in Bangladesh are working 
towards iden�fying and finding solu�ons to the challenges of CMSP. Besides, he 
emphasized the importance of integra�ng the CMSP framework within the SDGs 
framework and briefly discussed seven phases of CMSP. Finally, with a brief introduc�on 
to scien�fic capacity building in assessing the coastal dynamics including the influence of 
climate change in the coastal zone, Dr. Rouf men�oned that the Coastal and Marine 
Science (CMS) branch of FMRT Discipline at Khulna University has been offering masters 
and PhD degree, the output of which might of relevance towards adop�ng a 
country-specific MSP Framework in near future. 

In the final delibera�on of this session, Dr. Adi Gangga from Jakarta, Indonesia 
presented a case study on the role of mangrove ecosystems in mi�ga�ng climate 

change in Berau. He highlighted the importance of mangroves for climate 
change mi�ga�on, as well as their significance for local subsistence. He noted 
that land cover conversion contributes to greenhouse gas (GHG) emissions, 
while avoiding mangrove degrada�on and restoring mangrove habitats can 

help reduce emissions and support Indonesia’s climate commitment. However, 
there is a lack of knowledge on carbon dynamics in intact and degraded 

mangroves. Dr. Gangga considered three types of land covers in his study including 

secondary mangrove, restored mangrove and aquaculture prac�ces. The findings 
showed that the highest GHG flux was observed in the secondary mangroves than in 
other two land covers compared to restored mangroves and aquaculture sites. While the 
restored mangrove had the highest CO2  flux the secondary mangrove appeared to be the 
major CH4 emi�er. On the other hand, the aquaculture site had the least GHG emission 
due to limited carbon storage. Dr. Gangga concluded his presenta�on with a 
recommenda�on to measure GHG fluxes and assess carbon stock from different areas 
having different land covers and mangrove systems. 

Major Findings:

Top down structural interven�ons delimited the distribu�on of river sediments in the 
coastal �dal floodplain of the LBD resul�ng in severe saline water logging problem over 
�me. Among many nature-based solu�ons TRM appeared to be the most successful 
community driven approach to reduce the effects of waterlogging and sediment 
starva�on of the floodplain;

Mul�-stakeholder approach has been shown to be necessary to promo�ng locally-led 
adapta�ons prac�ces and sustainable livelihood op�ons for improving the resilience of 
the coastal communi�es in Bangladesh and other South Asian countries; 

In addi�on to awareness raising and capacity building, linking local community with 
addi�onal income genera�ng ac�vi�es such as bee keeping, honey collec�on, crab and 
shrimp farming acts as a catalyst for successful mangrove afforesta�on and sustainable 
solu�on for climate resilience;

Key elements to successful afforesta�on projects funded by external donors are selec�ng 
partner organiza�ons at the community level and employing various strategies such as 
using indigenous community knowledge into project design and implementa�on, 
plan�ng mangroves and na�ve tree species, quality monitoring and regular 
maintenance;

Youth-led climate movement is effec�ve in responding to the needs of the clima�cally 
stressed coastal community including rescuing flood-affected people, disaster relief 
distribu�on, canal excava�on, mangrove restora�on and preven�ng plas�c pollu�on;

Bangladesh needs to catch up with other mari�me na�ons in CMSP, a complex and 
universal concept that requires various skills and knowledge. The country has experts in 
universi�es who can collaborate with interna�onal partners to develop a suitable CMSP 
in the future;

Carbon dynamics differ among different land covers. Total GHG emissions in secondary 
mangrove site is higher than restored mangrove and aquaculture sites. Aquaculture has 
the least GHG emission due to limited carbon storage.

Key Recommenda�ons

Mul�-stakeholder approaches involving local authori�es, NGOs, academics and policy 
makers should be followed for promo�ng locally-led adapta�ons prac�ces towards a 
climate resilient coastal community;

TRM can improve climate resilience in the LBD, but a thorough evalua�on of its 
sustainability across societal, technical, financial, environmental and ins�tu�onal 
factors is necessary for sustainable implementa�on; 

Mangrove afforesta�on can enhance climate resilience and provide mul�ple benefits. It 
should be linked with carbon trading, resource management, market access, and 
alterna�ve income trainings for be�er community par�cipa�on and ownership;

Bangladesh needs a robust CMSP to benefit from the new mari�me boundary. Since the 
concept of CMSP is subject to mul�ple interpreta�ons and sectoral conflicts efforts 
should be made to assess the ecosystem service of the coast and the ocean with a 
par�cular focus on the Sundarbans mangrove forest on a priority basis.
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Vulnerability Context and Coping Strategy of Coastal Community against 
Climate Change

Chaired by Dr. Stefan Alfred Groenewold from GIZ and co-chaired by Dr. Masagus M 
Prima Putra from Indonesia, this session aimed to explore the 
challengesandopportuni�es of coastal landscape transforma�on due to human and 
climate factors and how coastal communi�es are adap�ng to these changes. The session 
started with a keynote lecture on �dal river management as a viable strategy for 
enhancing climate resilience and con�nued with eight presenta�ons that addressed 
various aspects of climate change impacts and community responses such as locally-led 
adapta�ons prac�ces through mul�-stakeholder engagement, blue carbon trading 
through mangrove restora�on, livelihood diversifica�on through beekeeping in 
mangrove forests, na�ve tree plan�ng for mul�ple benefits for communi�es and 
ecosystems, women and youth involvement in mangrove restora�on and conserva�on 
ini�a�ves and marine spa�al planning for integrated and harmonized coastal land use.

Plenary Lecture

In his plenary lecture en�tled, "Is �dal river management a viable tool for climate 
resilience in the lower Bengal Delta?" Prof Dilip Kumar Da�a from 

Environmental Science Discipline, KU provided a vivid descrip�on of lower 
Bengal Delta (LBD) forma�on through a geological �me journey and 
described how this deltaic se�ng is generally vulnerable to lateral 
channel migra�on and the resultant river bank collapse along with a 
number of anthropogenic and geogenic hazards. Briefly, the LBD a�ained 
its morphometrics during 10 to 11 ka BP and was aggrega�onal un�l at 

least 7.5 ka BP followed by the process of prograda�on since 5 ka BP 
through phased overlapping of sediments during �dal cycles and was 

maintained by bio-�dal accre�onal processes. Although land reclama�on 
started during 13th century by the then land lords at community level, it was 1960s 

and onward that a highly top-down engineering solu�on drama�cally altered the coastal 
landscape. Earthen embankments, known as polder, were built along the en�re coastal 
districts to reclaim lands for se�lement and agriculture with inevitable consequence 
including sediment deposi�on outside and saline waterlogging inside the embanked areas. 
Suffering from a prolonged drainage conges�on and waterlogging, the community of Beel 
Bhaina in Khulna district came up with a solu�on that allow accre�on of sediment-starving 
�dal floodplains and temporal decline in ambient salinity of coastal regime, known as Tidal 
River Management (TRM). This approach was also found to dispense sediments from river 
bed crea�ng opportuni�es for fish and other aqua�c organisms to thrive. While TRM 
appeared to be a viable nature-based solu�on to restore �dal river dynamics, up and out 
scaling of this requires a site-specific detailed appraisal with regard to societal, technical, 
environmental, financial and ins�tu�onal sustainability aspects.

A closing session on Day 2 of the Interna�onal Symposium consisted of session 
summaries, recap and reflec�ons on the events and interac�ons, apprecia�on of the 
session chairs, declara�on of best poster presenters followed by concluding remarks and 
vote of thanks. Presided over by Head, FMRT Discipline, Khulna University the concluding 
session was a�ended by the Chief Conservator of Forests (CCF), BFD as the Special Guest 
and honorable Vice Chancellor of Khulna University as the Chief Guest.

In his opening speech, Dr. Md. Nazmul Ahsan, Professor, FMRT Discipline, Khulna 
University provided an overview on the session topics and presenta�ons and informed 
the par�cipants that the session summaries and key messages would be compiled and 
condensed into a detailed report format for wider distribu�on. Reflec�ng on overall 
session plans Prof. Ahsan expressed his profound sa�sfac�on that the adap�ve design 
assisted in conduc�ng the sessions in an unprecedented schedule enabling the 
symposium speakers, panelists and par�cipants to stay focused and interested that 
resulted in the Symposium being one of the most memorable and contribu�ng learning, 
sharing, networking event for Khulna University. He noted that the symposium was a 
valuable opportunity to exchange and discuss informa�on on various aspects of coastal 
ecosystem and hoped that the symposium would inspire further development ac�vi�es 
and collabora�ons among the par�cipants.

Following the opening speech, Dr. Marc Verdegem from Wageningen University, 
Netherlands announced the best poster winners on behalf of the panel of five 
independent judges who evaluated the posters as to the content, style and 
presenta�ons. He praised the poster presenters for their innova�ve and original research 
ideas and their effec�ve communica�on skills. Dr. Verdegem said that he was impressed 
by the level of enthusiasm and crea�vity shown by the young researchers and concluded 
his speech by congratula�ng the winners and encouraging them to pursue their research 
goals.

The winners received cer�ficates of recogni�on, crests as well as cash prizes as token of 
apprecia�ons. The first prize went to a poster �tled "Effect of Microplas�cs on 
Phenotypic Traits and Enzyme Ac�vi�es in Guppy (Poecilia reticulata)", presented by a 
master's student from FMRT Discipline, KU. The second prize went to a poster �tled 
"Biochar as a Poten�al Soil Condi�oner in Saline Prone Coastal Area of Bangladesh", 
presented by a PhD student from Soil, Water & Environment Discipline , KU. The third 
prize went to a poster �tled "Effects of Plas�c Feeding and Preda�on on Reproduc�ve 
Performance of Guppy (Poecilia reticulata)", presented by an undergraduate student 
from FMRT Discipline, KU. The judges also gave honorable men�ons to two other posters 
that had scored highly in their evalua�on.

SPEECH BY THE CHIEF GUEST: 

The honorable Vice Chancellor of Khulna University delivered his speech as the Chief 
Guest of the closing session with an opening remark on how mangroves are vital for the 
survival and prosperity of coastal communi�es, as they provide habitats and food sources 
for fish and crabs. He emphasized that mangroves, fisheries and communi�es are linked 
in a linear chain that requires sustainability. He also discussed the historical significance 
of coastal areas as resource-rich regions that a�racted human se�lements and 
civiliza�ons. He thanked the diverse group of par�cipants from different parts of the 
world, who represented various stakeholders such as policymakers, managers and 
researchers, for a�ending the symposium and contribu�ng to the dialogue. He 
highlighted that our research strategy places a high priority on studying the coastal 
ecosystem and its impact on the coastal community. Finally, the honorable VC expressed 
his apprecia�on to the organizing commi�ee and students for their hard work and 
dedica�on in making the symposium a success.

The Interna�onal Symposium  came to a successful conclusion with a vote of thanks from 
Thies Geertz from GNF and a concluding remark by the Chair of the Organizing 
Commi�ee, Prof. Dr. Md. Golam Sarower. They acknowledged the contribu�ons of the 
par�cipants who had come from various countries to share their exper�se and 
perspec�ves on the topics of discussion and thanked the members of the organizing 
commi�ee for their remarkable efforts in planning and execu�ng such a valuable and 
informa�ve event.
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SPEECH BY THE SPECIAL GUEST: 

Thanking the organizers for arranging such a valuable symposium on the 
forestry-fisheries nexus of the Sundarbans ecosystem, Md. Amir Hossain Chowdhury, 
Chief Conservator of Forests (CCF), BFD, shared his personal experience of working in the 
Sundarbans for seven years and how he learned to appreciate its beauty and diversity. 
The CCF said that he was well aware of the complex and unique ecosystem of the 
Sundarbans, which includes the nexus of freshwater and saline water, the diverse 
mangrove species, the rich fisheries resources and the local community that depends on 
them. He stressed the importance of managing the Sundarbans in a way that reduces the 
pressure from human ac�vi�es and protects its ecological balance. He stressed that the 
local community should be involved and par�cipate in the conserva�on and 
management of the mangrove forest. Expressing his concern over the declining fisheries 
resource in the face of climate change, the CCF urged for more research, monitoring and 
collabora�on among stakeholders to address these challenges and ensure the 
sustainability of this unique ecosystem. He concluded his speech by expressing his hope 
that the symposium outcome would generate new insights and recommenda�ons for the 
be�erment of the Sundarbans and its community. 
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Contributed Papers

The first presenta�on of this session by Thies Geertz from GNF and Sourav Bagchi 
Ratul from BEDS dealt with a mul�stakeholder approach to promo�ng locally-led 

adapta�ons prac�ces and sustainable livelihood op�ons for improving the 
resilience of the coastal communi�es in South Asia. Sharing some locally-led 
best prac�ces such as solar lamps for fishing community in Sri Lanka and IMA 
in Bangladesh and India the presenta�on proceeded on to provide insights on 

major social and environmental problems encountered by the coastal 
community throughout the year and proposed a model for solu�on that includes 

training the villagers, developing their knowledge about climate change, adop�ng 
livelihood prac�ces to suit the changing climate condi�ons and presen�ng climate 
resilient designs on mangrove restora�on and repair. The authors also shared their 
current climate resilient project ac�vi�es in one fishermen village and one ethnic Munda 
community village in southwest coastal district, Satkhira, Bangladesh. The ac�vi�es 
included community-based ecological mangrove restora�on, rain water harves�ng, 
establishment of solar energy system, IMA, homestead farming as iden�fied by the local 
community to increase climate resilience and maintain livelihoods. Addi�onally, the 
project also constructed a versa�le cyclone center that serves as a school and as a climate 
informa�on hub with provision to celebrate local cultural events of fishermen and 
Munda communi�es.

The Nature Conservancy (TNC) is a non-profit organiza�on dedicated to protec�ng 
and preserving nature. Zena Good elaborated on the mission, programs and 
ac�vi�es of TNC with par�cular emphasis on mangrove rehabilita�on project in 
Papua New Guinea. Their primary focus is on conserving the lands and waters 
that sustain all life, with a par�cular emphasis on sustainable livelihoods, food 
security, mangrove rehabilita�on, learning hubs, blue carbon and empowering 
women. In Dogura, 3.1 ha mangrove forest has been lost due mainly to blood 
worm harves�ng and felling trees for firewood. Taking this as a pilot case, Dogura 
Mangrove Rehabilita�on Project successfully planted 3,500 seedlings with about 
90% survival rate. Future ac�vi�es include measuring carbon stock, managing the 
resource for the community and linking the community to the market.

Kazi Amdadul Hoque from Friendship NGO presented a case study on how 
afforesta�on of mangroves can contribute to a sustainable solu�on for climate 

resilience in Bangladesh. The project involved training and engaging local 
communi�es in plan�ng and taking care of the planted mangrove trees, which 
provided addi�onal incomes through bee keeping, honey collec�on, crab and 
shrimp farming. The project was implemented in Asashuni and Shyamnagar of 

Satkhira, where monitoring and evalua�on were essen�al components of the 
mangrove reforesta�on process. The project demonstrated that mangrove 
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afforesta�on can be an effec�ve and sustainable solu�on for climate resilience in 
Bangladesh, with the help of Friendship’s integrated adapta�on solu�on that brings 
together all stakeholders to protect and gain new skills and capaci�es for the local 
community.

Dr. Samaddrita Roy from One Tree Planted (OTP) gave a presenta�on on their journey 
towards a climate resilient shoreline and their mission is to reforest the world. 

OTP is an official partner of the United Na�ons Decade on Ecosystem 
Restora�on 2021-2030 and operates in 47 countries, with their reforesta�on 
efforts based on six sustainability pillars: air, water, biodiversity, social impact, 
health and climate. OTP works with ve�ed plan�ng partners to ensure quality 

projects, from seedling to mature tree, and employs strategies such as plan�ng 
na�ve tree species, community-led knowledge, and quality monitoring and 

maintenance to achieve over 80% survival rate. Considering mangroves immense 
ecosystem services including shoreline protec�on from sea level rise and natural 
calami�es, superior carbon sequestering ability, biodiversity enhancement and various 
provisioning services for livelihoods, OTP has funded 22 projects in 9 countries, planted 
about 3 million mangrove trees and engaged in various forms of monitoring to sustain 
the efforts. Sharing OTP's current and future planta�on ac�vi�es across the globe 
including Bangladesh, Dr. Roy concluded her presenta�on with a call for concerted ac�on 
towards working together to restore degraded habitats and to build climate resilient 
community.

The Center for Research on New Interna�onal Economic Order (CReNIEO) led by Dr. 
Devadhason Vincent from India showcased a case study on how aquaculture can 
be a sustainable solu�on to the development agenda of women empowerment. 
As part of Building a transna�onal, civil society partnership to increase the 
resilience of coastal popula�ons in South Asia, the focus of the case study was 
Women Empowerment by demonstra�on of mangrove associated brackish 
water aquaculture of Asian seabass (Lates calcarifer) and green mud crab (Scylla 
serrata) in land-based farms. The presenta�on highlighted the project’s emphasis 
on environmental and biological monitoring, stakeholder involvement, training 
programs and innova�ve methods to safeguard coastal ecosystems, including the 
par�cipa�on of civil society organiza�ons. The beneficiaries were trained to collect and 
maintain data regularly during the culture period. He men�oned the main achievements 
of their work include an increase in biodiversity, community development and 
eco-friendly mode of aquaculture. However, Dr. Vincent also discussed the hurdles faced 
by the community people, including the death of sub-adult crabs due to sudden changes 
in salinity caused by con�nuous rains, as well as due to lack of an�cipated coopera�on 
from the forest officials.

 The impact of the Bangladeshi youth-led climate movement on coastal communi�es was 
the topic of delibera�on by Sohanur Rahman from YouthNet for Climate Jus�ce, focusing 

on empowering the next genera�on. He discussed the organiza�on’s background, 
including its vision, mission and goals, which aim to empower and mobilize young 

people to take climate ac�on and promote jus�ce, equity and inclusivity. Mr. 
Rahman presented some images depic�ng how young people are responding 
to the needs of the clima�cally stressed coastal community including rescuing 
flood-affected people, disaster relief distribu�on, canal excava�on, mangrove 

restora�on and preven�ng plas�c pollu�on. Mr. Rahman explained their 
working strategies, interven�ons and achievements, including the establishment 

of the Coastal Youth Ac�on Hub (CYAH), which provides a space for co-crea�on, 
knowledge management and access to resources that enabled YouthNet to ensure 
par�cipa�on in COP 26 and COP 27. Mr. Rahman concluded his presenta�on with 
recommenda�ons for na�onal and global climate policies, youth par�cipa�on and 
accountability, climate literacy and investment in young-led climate interven�ons and 
educa�on. 

Dr. Muhammad Abdur Rouf from Khulna University discussed the necessity of 
adop�on of coastal and marine spa�al planning (CMSP) in Bangladesh and 
highlighted the related management issues and capacity development needs. 
He described the coverage of the coastal and marine areas in Bangladesh with 
the living and non-living resources providing various ecosystem services. Dr. 
Rouf iden�fied management issues in various fields like fisheries, mangrove 
forests, environment, tourism, land and industry and enlisted different 
ministries and agencies of the government that deal with these issues. He also 
men�oned how Khulna University and other universi�es in Bangladesh are working 
towards iden�fying and finding solu�ons to the challenges of CMSP. Besides, he 
emphasized the importance of integra�ng the CMSP framework within the SDGs 
framework and briefly discussed seven phases of CMSP. Finally, with a brief introduc�on 
to scien�fic capacity building in assessing the coastal dynamics including the influence of 
climate change in the coastal zone, Dr. Rouf men�oned that the Coastal and Marine 
Science (CMS) branch of FMRT Discipline at Khulna University has been offering masters 
and PhD degree, the output of which might of relevance towards adop�ng a 
country-specific MSP Framework in near future. 

In the final delibera�on of this session, Dr. Adi Gangga from Jakarta, Indonesia 
presented a case study on the role of mangrove ecosystems in mi�ga�ng climate 

change in Berau. He highlighted the importance of mangroves for climate 
change mi�ga�on, as well as their significance for local subsistence. He noted 
that land cover conversion contributes to greenhouse gas (GHG) emissions, 
while avoiding mangrove degrada�on and restoring mangrove habitats can 

help reduce emissions and support Indonesia’s climate commitment. However, 
there is a lack of knowledge on carbon dynamics in intact and degraded 

mangroves. Dr. Gangga considered three types of land covers in his study including 

secondary mangrove, restored mangrove and aquaculture prac�ces. The findings 
showed that the highest GHG flux was observed in the secondary mangroves than in 
other two land covers compared to restored mangroves and aquaculture sites. While the 
restored mangrove had the highest CO2  flux the secondary mangrove appeared to be the 
major CH4 emi�er. On the other hand, the aquaculture site had the least GHG emission 
due to limited carbon storage. Dr. Gangga concluded his presenta�on with a 
recommenda�on to measure GHG fluxes and assess carbon stock from different areas 
having different land covers and mangrove systems. 

Major Findings:

Top down structural interven�ons delimited the distribu�on of river sediments in the 
coastal �dal floodplain of the LBD resul�ng in severe saline water logging problem over 
�me. Among many nature-based solu�ons TRM appeared to be the most successful 
community driven approach to reduce the effects of waterlogging and sediment 
starva�on of the floodplain;

Mul�-stakeholder approach has been shown to be necessary to promo�ng locally-led 
adapta�ons prac�ces and sustainable livelihood op�ons for improving the resilience of 
the coastal communi�es in Bangladesh and other South Asian countries; 

In addi�on to awareness raising and capacity building, linking local community with 
addi�onal income genera�ng ac�vi�es such as bee keeping, honey collec�on, crab and 
shrimp farming acts as a catalyst for successful mangrove afforesta�on and sustainable 
solu�on for climate resilience;

Key elements to successful afforesta�on projects funded by external donors are selec�ng 
partner organiza�ons at the community level and employing various strategies such as 
using indigenous community knowledge into project design and implementa�on, 
plan�ng mangroves and na�ve tree species, quality monitoring and regular 
maintenance;

Youth-led climate movement is effec�ve in responding to the needs of the clima�cally 
stressed coastal community including rescuing flood-affected people, disaster relief 
distribu�on, canal excava�on, mangrove restora�on and preven�ng plas�c pollu�on;

Bangladesh needs to catch up with other mari�me na�ons in CMSP, a complex and 
universal concept that requires various skills and knowledge. The country has experts in 
universi�es who can collaborate with interna�onal partners to develop a suitable CMSP 
in the future;

Carbon dynamics differ among different land covers. Total GHG emissions in secondary 
mangrove site is higher than restored mangrove and aquaculture sites. Aquaculture has 
the least GHG emission due to limited carbon storage.

Key Recommenda�ons

Mul�-stakeholder approaches involving local authori�es, NGOs, academics and policy 
makers should be followed for promo�ng locally-led adapta�ons prac�ces towards a 
climate resilient coastal community;

TRM can improve climate resilience in the LBD, but a thorough evalua�on of its 
sustainability across societal, technical, financial, environmental and ins�tu�onal 
factors is necessary for sustainable implementa�on; 

Mangrove afforesta�on can enhance climate resilience and provide mul�ple benefits. It 
should be linked with carbon trading, resource management, market access, and 
alterna�ve income trainings for be�er community par�cipa�on and ownership;

Bangladesh needs a robust CMSP to benefit from the new mari�me boundary. Since the 
concept of CMSP is subject to mul�ple interpreta�ons and sectoral conflicts efforts 
should be made to assess the ecosystem service of the coast and the ocean with a 
par�cular focus on the Sundarbans mangrove forest on a priority basis.

Vulnerability Context and Coping Strategy of Coastal Community against 
Climate Change

Chaired by Dr. Stefan Alfred Groenewold from GIZ and co-chaired by Dr. Masagus M 
Prima Putra from Indonesia, this session aimed to explore the 
challengesandopportuni�es of coastal landscape transforma�on due to human and 
climate factors and how coastal communi�es are adap�ng to these changes. The session 
started with a keynote lecture on �dal river management as a viable strategy for 
enhancing climate resilience and con�nued with eight presenta�ons that addressed 
various aspects of climate change impacts and community responses such as locally-led 
adapta�ons prac�ces through mul�-stakeholder engagement, blue carbon trading 
through mangrove restora�on, livelihood diversifica�on through beekeeping in 
mangrove forests, na�ve tree plan�ng for mul�ple benefits for communi�es and 
ecosystems, women and youth involvement in mangrove restora�on and conserva�on 
ini�a�ves and marine spa�al planning for integrated and harmonized coastal land use.

Plenary Lecture

In his plenary lecture en�tled, "Is �dal river management a viable tool for climate 
resilience in the lower Bengal Delta?" Prof Dilip Kumar Da�a from 

Environmental Science Discipline, KU provided a vivid descrip�on of lower 
Bengal Delta (LBD) forma�on through a geological �me journey and 
described how this deltaic se�ng is generally vulnerable to lateral 
channel migra�on and the resultant river bank collapse along with a 
number of anthropogenic and geogenic hazards. Briefly, the LBD a�ained 
its morphometrics during 10 to 11 ka BP and was aggrega�onal un�l at 

least 7.5 ka BP followed by the process of prograda�on since 5 ka BP 
through phased overlapping of sediments during �dal cycles and was 

maintained by bio-�dal accre�onal processes. Although land reclama�on 
started during 13th century by the then land lords at community level, it was 1960s 

and onward that a highly top-down engineering solu�on drama�cally altered the coastal 
landscape. Earthen embankments, known as polder, were built along the en�re coastal 
districts to reclaim lands for se�lement and agriculture with inevitable consequence 
including sediment deposi�on outside and saline waterlogging inside the embanked areas. 
Suffering from a prolonged drainage conges�on and waterlogging, the community of Beel 
Bhaina in Khulna district came up with a solu�on that allow accre�on of sediment-starving 
�dal floodplains and temporal decline in ambient salinity of coastal regime, known as Tidal 
River Management (TRM). This approach was also found to dispense sediments from river 
bed crea�ng opportuni�es for fish and other aqua�c organisms to thrive. While TRM 
appeared to be a viable nature-based solu�on to restore �dal river dynamics, up and out 
scaling of this requires a site-specific detailed appraisal with regard to societal, technical, 
environmental, financial and ins�tu�onal sustainability aspects.

A closing session on Day 2 of the Interna�onal Symposium consisted of session 
summaries, recap and reflec�ons on the events and interac�ons, apprecia�on of the 
session chairs, declara�on of best poster presenters followed by concluding remarks and 
vote of thanks. Presided over by Head, FMRT Discipline, Khulna University the concluding 
session was a�ended by the Chief Conservator of Forests (CCF), BFD as the Special Guest 
and honorable Vice Chancellor of Khulna University as the Chief Guest.

In his opening speech, Dr. Md. Nazmul Ahsan, Professor, FMRT Discipline, Khulna 
University provided an overview on the session topics and presenta�ons and informed 
the par�cipants that the session summaries and key messages would be compiled and 
condensed into a detailed report format for wider distribu�on. Reflec�ng on overall 
session plans Prof. Ahsan expressed his profound sa�sfac�on that the adap�ve design 
assisted in conduc�ng the sessions in an unprecedented schedule enabling the 
symposium speakers, panelists and par�cipants to stay focused and interested that 
resulted in the Symposium being one of the most memorable and contribu�ng learning, 
sharing, networking event for Khulna University. He noted that the symposium was a 
valuable opportunity to exchange and discuss informa�on on various aspects of coastal 
ecosystem and hoped that the symposium would inspire further development ac�vi�es 
and collabora�ons among the par�cipants.

Following the opening speech, Dr. Marc Verdegem from Wageningen University, 
Netherlands announced the best poster winners on behalf of the panel of five 
independent judges who evaluated the posters as to the content, style and 
presenta�ons. He praised the poster presenters for their innova�ve and original research 
ideas and their effec�ve communica�on skills. Dr. Verdegem said that he was impressed 
by the level of enthusiasm and crea�vity shown by the young researchers and concluded 
his speech by congratula�ng the winners and encouraging them to pursue their research 
goals.

The winners received cer�ficates of recogni�on, crests as well as cash prizes as token of 
apprecia�ons. The first prize went to a poster �tled "Effect of Microplas�cs on 
Phenotypic Traits and Enzyme Ac�vi�es in Guppy (Poecilia reticulata)", presented by a 
master's student from FMRT Discipline, KU. The second prize went to a poster �tled 
"Biochar as a Poten�al Soil Condi�oner in Saline Prone Coastal Area of Bangladesh", 
presented by a PhD student from Soil, Water & Environment Discipline , KU. The third 
prize went to a poster �tled "Effects of Plas�c Feeding and Preda�on on Reproduc�ve 
Performance of Guppy (Poecilia reticulata)", presented by an undergraduate student 
from FMRT Discipline, KU. The judges also gave honorable men�ons to two other posters 
that had scored highly in their evalua�on.

SPEECH BY THE CHIEF GUEST: 

The honorable Vice Chancellor of Khulna University delivered his speech as the Chief 
Guest of the closing session with an opening remark on how mangroves are vital for the 
survival and prosperity of coastal communi�es, as they provide habitats and food sources 
for fish and crabs. He emphasized that mangroves, fisheries and communi�es are linked 
in a linear chain that requires sustainability. He also discussed the historical significance 
of coastal areas as resource-rich regions that a�racted human se�lements and 
civiliza�ons. He thanked the diverse group of par�cipants from different parts of the 
world, who represented various stakeholders such as policymakers, managers and 
researchers, for a�ending the symposium and contribu�ng to the dialogue. He 
highlighted that our research strategy places a high priority on studying the coastal 
ecosystem and its impact on the coastal community. Finally, the honorable VC expressed 
his apprecia�on to the organizing commi�ee and students for their hard work and 
dedica�on in making the symposium a success.

The Interna�onal Symposium  came to a successful conclusion with a vote of thanks from 
Thies Geertz from GNF and a concluding remark by the Chair of the Organizing 
Commi�ee, Prof. Dr. Md. Golam Sarower. They acknowledged the contribu�ons of the 
par�cipants who had come from various countries to share their exper�se and 
perspec�ves on the topics of discussion and thanked the members of the organizing 
commi�ee for their remarkable efforts in planning and execu�ng such a valuable and 
informa�ve event.
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SPEECH BY THE SPECIAL GUEST: 

Thanking the organizers for arranging such a valuable symposium on the 
forestry-fisheries nexus of the Sundarbans ecosystem, Md. Amir Hossain Chowdhury, 
Chief Conservator of Forests (CCF), BFD, shared his personal experience of working in the 
Sundarbans for seven years and how he learned to appreciate its beauty and diversity. 
The CCF said that he was well aware of the complex and unique ecosystem of the 
Sundarbans, which includes the nexus of freshwater and saline water, the diverse 
mangrove species, the rich fisheries resources and the local community that depends on 
them. He stressed the importance of managing the Sundarbans in a way that reduces the 
pressure from human ac�vi�es and protects its ecological balance. He stressed that the 
local community should be involved and par�cipate in the conserva�on and 
management of the mangrove forest. Expressing his concern over the declining fisheries 
resource in the face of climate change, the CCF urged for more research, monitoring and 
collabora�on among stakeholders to address these challenges and ensure the 
sustainability of this unique ecosystem. He concluded his speech by expressing his hope 
that the symposium outcome would generate new insights and recommenda�ons for the 
be�erment of the Sundarbans and its community. 
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Contributed Papers

The first presenta�on of this session by Thies Geertz from GNF and Sourav Bagchi 
Ratul from BEDS dealt with a mul�stakeholder approach to promo�ng locally-led 

adapta�ons prac�ces and sustainable livelihood op�ons for improving the 
resilience of the coastal communi�es in South Asia. Sharing some locally-led 
best prac�ces such as solar lamps for fishing community in Sri Lanka and IMA 
in Bangladesh and India the presenta�on proceeded on to provide insights on 

major social and environmental problems encountered by the coastal 
community throughout the year and proposed a model for solu�on that includes 

training the villagers, developing their knowledge about climate change, adop�ng 
livelihood prac�ces to suit the changing climate condi�ons and presen�ng climate 
resilient designs on mangrove restora�on and repair. The authors also shared their 
current climate resilient project ac�vi�es in one fishermen village and one ethnic Munda 
community village in southwest coastal district, Satkhira, Bangladesh. The ac�vi�es 
included community-based ecological mangrove restora�on, rain water harves�ng, 
establishment of solar energy system, IMA, homestead farming as iden�fied by the local 
community to increase climate resilience and maintain livelihoods. Addi�onally, the 
project also constructed a versa�le cyclone center that serves as a school and as a climate 
informa�on hub with provision to celebrate local cultural events of fishermen and 
Munda communi�es.

The Nature Conservancy (TNC) is a non-profit organiza�on dedicated to protec�ng 
and preserving nature. Zena Good elaborated on the mission, programs and 
ac�vi�es of TNC with par�cular emphasis on mangrove rehabilita�on project in 
Papua New Guinea. Their primary focus is on conserving the lands and waters 
that sustain all life, with a par�cular emphasis on sustainable livelihoods, food 
security, mangrove rehabilita�on, learning hubs, blue carbon and empowering 
women. In Dogura, 3.1 ha mangrove forest has been lost due mainly to blood 
worm harves�ng and felling trees for firewood. Taking this as a pilot case, Dogura 
Mangrove Rehabilita�on Project successfully planted 3,500 seedlings with about 
90% survival rate. Future ac�vi�es include measuring carbon stock, managing the 
resource for the community and linking the community to the market.

Kazi Amdadul Hoque from Friendship NGO presented a case study on how 
afforesta�on of mangroves can contribute to a sustainable solu�on for climate 

resilience in Bangladesh. The project involved training and engaging local 
communi�es in plan�ng and taking care of the planted mangrove trees, which 
provided addi�onal incomes through bee keeping, honey collec�on, crab and 
shrimp farming. The project was implemented in Asashuni and Shyamnagar of 

Satkhira, where monitoring and evalua�on were essen�al components of the 
mangrove reforesta�on process. The project demonstrated that mangrove 
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afforesta�on can be an effec�ve and sustainable solu�on for climate resilience in 
Bangladesh, with the help of Friendship’s integrated adapta�on solu�on that brings 
together all stakeholders to protect and gain new skills and capaci�es for the local 
community.

Dr. Samaddrita Roy from One Tree Planted (OTP) gave a presenta�on on their journey 
towards a climate resilient shoreline and their mission is to reforest the world. 

OTP is an official partner of the United Na�ons Decade on Ecosystem 
Restora�on 2021-2030 and operates in 47 countries, with their reforesta�on 
efforts based on six sustainability pillars: air, water, biodiversity, social impact, 
health and climate. OTP works with ve�ed plan�ng partners to ensure quality 

projects, from seedling to mature tree, and employs strategies such as plan�ng 
na�ve tree species, community-led knowledge, and quality monitoring and 

maintenance to achieve over 80% survival rate. Considering mangroves immense 
ecosystem services including shoreline protec�on from sea level rise and natural 
calami�es, superior carbon sequestering ability, biodiversity enhancement and various 
provisioning services for livelihoods, OTP has funded 22 projects in 9 countries, planted 
about 3 million mangrove trees and engaged in various forms of monitoring to sustain 
the efforts. Sharing OTP's current and future planta�on ac�vi�es across the globe 
including Bangladesh, Dr. Roy concluded her presenta�on with a call for concerted ac�on 
towards working together to restore degraded habitats and to build climate resilient 
community.

The Center for Research on New Interna�onal Economic Order (CReNIEO) led by Dr. 
Devadhason Vincent from India showcased a case study on how aquaculture can 
be a sustainable solu�on to the development agenda of women empowerment. 
As part of Building a transna�onal, civil society partnership to increase the 
resilience of coastal popula�ons in South Asia, the focus of the case study was 
Women Empowerment by demonstra�on of mangrove associated brackish 
water aquaculture of Asian seabass (Lates calcarifer) and green mud crab (Scylla 
serrata) in land-based farms. The presenta�on highlighted the project’s emphasis 
on environmental and biological monitoring, stakeholder involvement, training 
programs and innova�ve methods to safeguard coastal ecosystems, including the 
par�cipa�on of civil society organiza�ons. The beneficiaries were trained to collect and 
maintain data regularly during the culture period. He men�oned the main achievements 
of their work include an increase in biodiversity, community development and 
eco-friendly mode of aquaculture. However, Dr. Vincent also discussed the hurdles faced 
by the community people, including the death of sub-adult crabs due to sudden changes 
in salinity caused by con�nuous rains, as well as due to lack of an�cipated coopera�on 
from the forest officials.

 The impact of the Bangladeshi youth-led climate movement on coastal communi�es was 
the topic of delibera�on by Sohanur Rahman from YouthNet for Climate Jus�ce, focusing 

on empowering the next genera�on. He discussed the organiza�on’s background, 
including its vision, mission and goals, which aim to empower and mobilize young 

people to take climate ac�on and promote jus�ce, equity and inclusivity. Mr. 
Rahman presented some images depic�ng how young people are responding 
to the needs of the clima�cally stressed coastal community including rescuing 
flood-affected people, disaster relief distribu�on, canal excava�on, mangrove 

restora�on and preven�ng plas�c pollu�on. Mr. Rahman explained their 
working strategies, interven�ons and achievements, including the establishment 

of the Coastal Youth Ac�on Hub (CYAH), which provides a space for co-crea�on, 
knowledge management and access to resources that enabled YouthNet to ensure 
par�cipa�on in COP 26 and COP 27. Mr. Rahman concluded his presenta�on with 
recommenda�ons for na�onal and global climate policies, youth par�cipa�on and 
accountability, climate literacy and investment in young-led climate interven�ons and 
educa�on. 

Dr. Muhammad Abdur Rouf from Khulna University discussed the necessity of 
adop�on of coastal and marine spa�al planning (CMSP) in Bangladesh and 
highlighted the related management issues and capacity development needs. 
He described the coverage of the coastal and marine areas in Bangladesh with 
the living and non-living resources providing various ecosystem services. Dr. 
Rouf iden�fied management issues in various fields like fisheries, mangrove 
forests, environment, tourism, land and industry and enlisted different 
ministries and agencies of the government that deal with these issues. He also 
men�oned how Khulna University and other universi�es in Bangladesh are working 
towards iden�fying and finding solu�ons to the challenges of CMSP. Besides, he 
emphasized the importance of integra�ng the CMSP framework within the SDGs 
framework and briefly discussed seven phases of CMSP. Finally, with a brief introduc�on 
to scien�fic capacity building in assessing the coastal dynamics including the influence of 
climate change in the coastal zone, Dr. Rouf men�oned that the Coastal and Marine 
Science (CMS) branch of FMRT Discipline at Khulna University has been offering masters 
and PhD degree, the output of which might of relevance towards adop�ng a 
country-specific MSP Framework in near future. 

In the final delibera�on of this session, Dr. Adi Gangga from Jakarta, Indonesia 
presented a case study on the role of mangrove ecosystems in mi�ga�ng climate 

change in Berau. He highlighted the importance of mangroves for climate 
change mi�ga�on, as well as their significance for local subsistence. He noted 
that land cover conversion contributes to greenhouse gas (GHG) emissions, 
while avoiding mangrove degrada�on and restoring mangrove habitats can 

help reduce emissions and support Indonesia’s climate commitment. However, 
there is a lack of knowledge on carbon dynamics in intact and degraded 

mangroves. Dr. Gangga considered three types of land covers in his study including 

secondary mangrove, restored mangrove and aquaculture prac�ces. The findings 
showed that the highest GHG flux was observed in the secondary mangroves than in 
other two land covers compared to restored mangroves and aquaculture sites. While the 
restored mangrove had the highest CO2  flux the secondary mangrove appeared to be the 
major CH4 emi�er. On the other hand, the aquaculture site had the least GHG emission 
due to limited carbon storage. Dr. Gangga concluded his presenta�on with a 
recommenda�on to measure GHG fluxes and assess carbon stock from different areas 
having different land covers and mangrove systems. 

Major Findings:

Top down structural interven�ons delimited the distribu�on of river sediments in the 
coastal �dal floodplain of the LBD resul�ng in severe saline water logging problem over 
�me. Among many nature-based solu�ons TRM appeared to be the most successful 
community driven approach to reduce the effects of waterlogging and sediment 
starva�on of the floodplain;

Mul�-stakeholder approach has been shown to be necessary to promo�ng locally-led 
adapta�ons prac�ces and sustainable livelihood op�ons for improving the resilience of 
the coastal communi�es in Bangladesh and other South Asian countries; 

In addi�on to awareness raising and capacity building, linking local community with 
addi�onal income genera�ng ac�vi�es such as bee keeping, honey collec�on, crab and 
shrimp farming acts as a catalyst for successful mangrove afforesta�on and sustainable 
solu�on for climate resilience;

Key elements to successful afforesta�on projects funded by external donors are selec�ng 
partner organiza�ons at the community level and employing various strategies such as 
using indigenous community knowledge into project design and implementa�on, 
plan�ng mangroves and na�ve tree species, quality monitoring and regular 
maintenance;

Youth-led climate movement is effec�ve in responding to the needs of the clima�cally 
stressed coastal community including rescuing flood-affected people, disaster relief 
distribu�on, canal excava�on, mangrove restora�on and preven�ng plas�c pollu�on;

Bangladesh needs to catch up with other mari�me na�ons in CMSP, a complex and 
universal concept that requires various skills and knowledge. The country has experts in 
universi�es who can collaborate with interna�onal partners to develop a suitable CMSP 
in the future;

Carbon dynamics differ among different land covers. Total GHG emissions in secondary 
mangrove site is higher than restored mangrove and aquaculture sites. Aquaculture has 
the least GHG emission due to limited carbon storage.

Key Recommenda�ons

Mul�-stakeholder approaches involving local authori�es, NGOs, academics and policy 
makers should be followed for promo�ng locally-led adapta�ons prac�ces towards a 
climate resilient coastal community;

TRM can improve climate resilience in the LBD, but a thorough evalua�on of its 
sustainability across societal, technical, financial, environmental and ins�tu�onal 
factors is necessary for sustainable implementa�on; 

Mangrove afforesta�on can enhance climate resilience and provide mul�ple benefits. It 
should be linked with carbon trading, resource management, market access, and 
alterna�ve income trainings for be�er community par�cipa�on and ownership;

Bangladesh needs a robust CMSP to benefit from the new mari�me boundary. Since the 
concept of CMSP is subject to mul�ple interpreta�ons and sectoral conflicts efforts 
should be made to assess the ecosystem service of the coast and the ocean with a 
par�cular focus on the Sundarbans mangrove forest on a priority basis.

Vulnerability Context and Coping Strategy of Coastal Community against 
Climate Change

Chaired by Dr. Stefan Alfred Groenewold from GIZ and co-chaired by Dr. Masagus M 
Prima Putra from Indonesia, this session aimed to explore the 
challengesandopportuni�es of coastal landscape transforma�on due to human and 
climate factors and how coastal communi�es are adap�ng to these changes. The session 
started with a keynote lecture on �dal river management as a viable strategy for 
enhancing climate resilience and con�nued with eight presenta�ons that addressed 
various aspects of climate change impacts and community responses such as locally-led 
adapta�ons prac�ces through mul�-stakeholder engagement, blue carbon trading 
through mangrove restora�on, livelihood diversifica�on through beekeeping in 
mangrove forests, na�ve tree plan�ng for mul�ple benefits for communi�es and 
ecosystems, women and youth involvement in mangrove restora�on and conserva�on 
ini�a�ves and marine spa�al planning for integrated and harmonized coastal land use.

Plenary Lecture

In his plenary lecture en�tled, "Is �dal river management a viable tool for climate 
resilience in the lower Bengal Delta?" Prof Dilip Kumar Da�a from 

Environmental Science Discipline, KU provided a vivid descrip�on of lower 
Bengal Delta (LBD) forma�on through a geological �me journey and 
described how this deltaic se�ng is generally vulnerable to lateral 
channel migra�on and the resultant river bank collapse along with a 
number of anthropogenic and geogenic hazards. Briefly, the LBD a�ained 
its morphometrics during 10 to 11 ka BP and was aggrega�onal un�l at 

least 7.5 ka BP followed by the process of prograda�on since 5 ka BP 
through phased overlapping of sediments during �dal cycles and was 

maintained by bio-�dal accre�onal processes. Although land reclama�on 
started during 13th century by the then land lords at community level, it was 1960s 

and onward that a highly top-down engineering solu�on drama�cally altered the coastal 
landscape. Earthen embankments, known as polder, were built along the en�re coastal 
districts to reclaim lands for se�lement and agriculture with inevitable consequence 
including sediment deposi�on outside and saline waterlogging inside the embanked areas. 
Suffering from a prolonged drainage conges�on and waterlogging, the community of Beel 
Bhaina in Khulna district came up with a solu�on that allow accre�on of sediment-starving 
�dal floodplains and temporal decline in ambient salinity of coastal regime, known as Tidal 
River Management (TRM). This approach was also found to dispense sediments from river 
bed crea�ng opportuni�es for fish and other aqua�c organisms to thrive. While TRM 
appeared to be a viable nature-based solu�on to restore �dal river dynamics, up and out 
scaling of this requires a site-specific detailed appraisal with regard to societal, technical, 
environmental, financial and ins�tu�onal sustainability aspects.

A closing session on Day 2 of the Interna�onal Symposium consisted of session 
summaries, recap and reflec�ons on the events and interac�ons, apprecia�on of the 
session chairs, declara�on of best poster presenters followed by concluding remarks and 
vote of thanks. Presided over by Head, FMRT Discipline, Khulna University the concluding 
session was a�ended by the Chief Conservator of Forests (CCF), BFD as the Special Guest 
and honorable Vice Chancellor of Khulna University as the Chief Guest.

In his opening speech, Dr. Md. Nazmul Ahsan, Professor, FMRT Discipline, Khulna 
University provided an overview on the session topics and presenta�ons and informed 
the par�cipants that the session summaries and key messages would be compiled and 
condensed into a detailed report format for wider distribu�on. Reflec�ng on overall 
session plans Prof. Ahsan expressed his profound sa�sfac�on that the adap�ve design 
assisted in conduc�ng the sessions in an unprecedented schedule enabling the 
symposium speakers, panelists and par�cipants to stay focused and interested that 
resulted in the Symposium being one of the most memorable and contribu�ng learning, 
sharing, networking event for Khulna University. He noted that the symposium was a 
valuable opportunity to exchange and discuss informa�on on various aspects of coastal 
ecosystem and hoped that the symposium would inspire further development ac�vi�es 
and collabora�ons among the par�cipants.

Following the opening speech, Dr. Marc Verdegem from Wageningen University, 
Netherlands announced the best poster winners on behalf of the panel of five 
independent judges who evaluated the posters as to the content, style and 
presenta�ons. He praised the poster presenters for their innova�ve and original research 
ideas and their effec�ve communica�on skills. Dr. Verdegem said that he was impressed 
by the level of enthusiasm and crea�vity shown by the young researchers and concluded 
his speech by congratula�ng the winners and encouraging them to pursue their research 
goals.

The winners received cer�ficates of recogni�on, crests as well as cash prizes as token of 
apprecia�ons. The first prize went to a poster �tled "Effect of Microplas�cs on 
Phenotypic Traits and Enzyme Ac�vi�es in Guppy (Poecilia reticulata)", presented by a 
master's student from FMRT Discipline, KU. The second prize went to a poster �tled 
"Biochar as a Poten�al Soil Condi�oner in Saline Prone Coastal Area of Bangladesh", 
presented by a PhD student from Soil, Water & Environment Discipline , KU. The third 
prize went to a poster �tled "Effects of Plas�c Feeding and Preda�on on Reproduc�ve 
Performance of Guppy (Poecilia reticulata)", presented by an undergraduate student 
from FMRT Discipline, KU. The judges also gave honorable men�ons to two other posters 
that had scored highly in their evalua�on.

SPEECH BY THE CHIEF GUEST: 

The honorable Vice Chancellor of Khulna University delivered his speech as the Chief 
Guest of the closing session with an opening remark on how mangroves are vital for the 
survival and prosperity of coastal communi�es, as they provide habitats and food sources 
for fish and crabs. He emphasized that mangroves, fisheries and communi�es are linked 
in a linear chain that requires sustainability. He also discussed the historical significance 
of coastal areas as resource-rich regions that a�racted human se�lements and 
civiliza�ons. He thanked the diverse group of par�cipants from different parts of the 
world, who represented various stakeholders such as policymakers, managers and 
researchers, for a�ending the symposium and contribu�ng to the dialogue. He 
highlighted that our research strategy places a high priority on studying the coastal 
ecosystem and its impact on the coastal community. Finally, the honorable VC expressed 
his apprecia�on to the organizing commi�ee and students for their hard work and 
dedica�on in making the symposium a success.

The Interna�onal Symposium  came to a successful conclusion with a vote of thanks from 
Thies Geertz from GNF and a concluding remark by the Chair of the Organizing 
Commi�ee, Prof. Dr. Md. Golam Sarower. They acknowledged the contribu�ons of the 
par�cipants who had come from various countries to share their exper�se and 
perspec�ves on the topics of discussion and thanked the members of the organizing 
commi�ee for their remarkable efforts in planning and execu�ng such a valuable and 
informa�ve event.
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SPEECH BY THE SPECIAL GUEST: 

Thanking the organizers for arranging such a valuable symposium on the 
forestry-fisheries nexus of the Sundarbans ecosystem, Md. Amir Hossain Chowdhury, 
Chief Conservator of Forests (CCF), BFD, shared his personal experience of working in the 
Sundarbans for seven years and how he learned to appreciate its beauty and diversity. 
The CCF said that he was well aware of the complex and unique ecosystem of the 
Sundarbans, which includes the nexus of freshwater and saline water, the diverse 
mangrove species, the rich fisheries resources and the local community that depends on 
them. He stressed the importance of managing the Sundarbans in a way that reduces the 
pressure from human ac�vi�es and protects its ecological balance. He stressed that the 
local community should be involved and par�cipate in the conserva�on and 
management of the mangrove forest. Expressing his concern over the declining fisheries 
resource in the face of climate change, the CCF urged for more research, monitoring and 
collabora�on among stakeholders to address these challenges and ensure the 
sustainability of this unique ecosystem. He concluded his speech by expressing his hope 
that the symposium outcome would generate new insights and recommenda�ons for the 
be�erment of the Sundarbans and its community. 
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Contributed Papers

The first presenta�on of this session by Thies Geertz from GNF and Sourav Bagchi 
Ratul from BEDS dealt with a mul�stakeholder approach to promo�ng locally-led 

adapta�ons prac�ces and sustainable livelihood op�ons for improving the 
resilience of the coastal communi�es in South Asia. Sharing some locally-led 
best prac�ces such as solar lamps for fishing community in Sri Lanka and IMA 
in Bangladesh and India the presenta�on proceeded on to provide insights on 

major social and environmental problems encountered by the coastal 
community throughout the year and proposed a model for solu�on that includes 

training the villagers, developing their knowledge about climate change, adop�ng 
livelihood prac�ces to suit the changing climate condi�ons and presen�ng climate 
resilient designs on mangrove restora�on and repair. The authors also shared their 
current climate resilient project ac�vi�es in one fishermen village and one ethnic Munda 
community village in southwest coastal district, Satkhira, Bangladesh. The ac�vi�es 
included community-based ecological mangrove restora�on, rain water harves�ng, 
establishment of solar energy system, IMA, homestead farming as iden�fied by the local 
community to increase climate resilience and maintain livelihoods. Addi�onally, the 
project also constructed a versa�le cyclone center that serves as a school and as a climate 
informa�on hub with provision to celebrate local cultural events of fishermen and 
Munda communi�es.

The Nature Conservancy (TNC) is a non-profit organiza�on dedicated to protec�ng 
and preserving nature. Zena Good elaborated on the mission, programs and 
ac�vi�es of TNC with par�cular emphasis on mangrove rehabilita�on project in 
Papua New Guinea. Their primary focus is on conserving the lands and waters 
that sustain all life, with a par�cular emphasis on sustainable livelihoods, food 
security, mangrove rehabilita�on, learning hubs, blue carbon and empowering 
women. In Dogura, 3.1 ha mangrove forest has been lost due mainly to blood 
worm harves�ng and felling trees for firewood. Taking this as a pilot case, Dogura 
Mangrove Rehabilita�on Project successfully planted 3,500 seedlings with about 
90% survival rate. Future ac�vi�es include measuring carbon stock, managing the 
resource for the community and linking the community to the market.

Kazi Amdadul Hoque from Friendship NGO presented a case study on how 
afforesta�on of mangroves can contribute to a sustainable solu�on for climate 

resilience in Bangladesh. The project involved training and engaging local 
communi�es in plan�ng and taking care of the planted mangrove trees, which 
provided addi�onal incomes through bee keeping, honey collec�on, crab and 
shrimp farming. The project was implemented in Asashuni and Shyamnagar of 

Satkhira, where monitoring and evalua�on were essen�al components of the 
mangrove reforesta�on process. The project demonstrated that mangrove 

afforesta�on can be an effec�ve and sustainable solu�on for climate resilience in 
Bangladesh, with the help of Friendship’s integrated adapta�on solu�on that brings 
together all stakeholders to protect and gain new skills and capaci�es for the local 
community.

Dr. Samaddrita Roy from One Tree Planted (OTP) gave a presenta�on on their journey 
towards a climate resilient shoreline and their mission is to reforest the world. 

OTP is an official partner of the United Na�ons Decade on Ecosystem 
Restora�on 2021-2030 and operates in 47 countries, with their reforesta�on 
efforts based on six sustainability pillars: air, water, biodiversity, social impact, 
health and climate. OTP works with ve�ed plan�ng partners to ensure quality 

projects, from seedling to mature tree, and employs strategies such as plan�ng 
na�ve tree species, community-led knowledge, and quality monitoring and 

maintenance to achieve over 80% survival rate. Considering mangroves immense 
ecosystem services including shoreline protec�on from sea level rise and natural 
calami�es, superior carbon sequestering ability, biodiversity enhancement and various 
provisioning services for livelihoods, OTP has funded 22 projects in 9 countries, planted 
about 3 million mangrove trees and engaged in various forms of monitoring to sustain 
the efforts. Sharing OTP's current and future planta�on ac�vi�es across the globe 
including Bangladesh, Dr. Roy concluded her presenta�on with a call for concerted ac�on 
towards working together to restore degraded habitats and to build climate resilient 
community.

The Center for Research on New Interna�onal Economic Order (CReNIEO) led by Dr. 
Devadhason Vincent from India showcased a case study on how aquaculture can 
be a sustainable solu�on to the development agenda of women empowerment. 
As part of Building a transna�onal, civil society partnership to increase the 
resilience of coastal popula�ons in South Asia, the focus of the case study was 
Women Empowerment by demonstra�on of mangrove associated brackish 
water aquaculture of Asian seabass (Lates calcarifer) and green mud crab (Scylla 
serrata) in land-based farms. The presenta�on highlighted the project’s emphasis 
on environmental and biological monitoring, stakeholder involvement, training 
programs and innova�ve methods to safeguard coastal ecosystems, including the 
par�cipa�on of civil society organiza�ons. The beneficiaries were trained to collect and 
maintain data regularly during the culture period. He men�oned the main achievements 
of their work include an increase in biodiversity, community development and 
eco-friendly mode of aquaculture. However, Dr. Vincent also discussed the hurdles faced 
by the community people, including the death of sub-adult crabs due to sudden changes 
in salinity caused by con�nuous rains, as well as due to lack of an�cipated coopera�on 
from the forest officials.

 The impact of the Bangladeshi youth-led climate movement on coastal communi�es was 
the topic of delibera�on by Sohanur Rahman from YouthNet for Climate Jus�ce, focusing 
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on empowering the next genera�on. He discussed the organiza�on’s background, 
including its vision, mission and goals, which aim to empower and mobilize young 

people to take climate ac�on and promote jus�ce, equity and inclusivity. Mr. 
Rahman presented some images depic�ng how young people are responding 
to the needs of the clima�cally stressed coastal community including rescuing 
flood-affected people, disaster relief distribu�on, canal excava�on, mangrove 

restora�on and preven�ng plas�c pollu�on. Mr. Rahman explained their 
working strategies, interven�ons and achievements, including the establishment 

of the Coastal Youth Ac�on Hub (CYAH), which provides a space for co-crea�on, 
knowledge management and access to resources that enabled YouthNet to ensure 
par�cipa�on in COP 26 and COP 27. Mr. Rahman concluded his presenta�on with 
recommenda�ons for na�onal and global climate policies, youth par�cipa�on and 
accountability, climate literacy and investment in young-led climate interven�ons and 
educa�on. 

Dr. Muhammad Abdur Rouf from Khulna University discussed the necessity of 
adop�on of coastal and marine spa�al planning (CMSP) in Bangladesh and 
highlighted the related management issues and capacity development needs. 
He described the coverage of the coastal and marine areas in Bangladesh with 
the living and non-living resources providing various ecosystem services. Dr. 
Rouf iden�fied management issues in various fields like fisheries, mangrove 
forests, environment, tourism, land and industry and enlisted different 
ministries and agencies of the government that deal with these issues. He also 
men�oned how Khulna University and other universi�es in Bangladesh are working 
towards iden�fying and finding solu�ons to the challenges of CMSP. Besides, he 
emphasized the importance of integra�ng the CMSP framework within the SDGs 
framework and briefly discussed seven phases of CMSP. Finally, with a brief introduc�on 
to scien�fic capacity building in assessing the coastal dynamics including the influence of 
climate change in the coastal zone, Dr. Rouf men�oned that the Coastal and Marine 
Science (CMS) branch of FMRT Discipline at Khulna University has been offering masters 
and PhD degree, the output of which might of relevance towards adop�ng a 
country-specific MSP Framework in near future. 

In the final delibera�on of this session, Dr. Adi Gangga from Jakarta, Indonesia 
presented a case study on the role of mangrove ecosystems in mi�ga�ng climate 

change in Berau. He highlighted the importance of mangroves for climate 
change mi�ga�on, as well as their significance for local subsistence. He noted 
that land cover conversion contributes to greenhouse gas (GHG) emissions, 
while avoiding mangrove degrada�on and restoring mangrove habitats can 

help reduce emissions and support Indonesia’s climate commitment. However, 
there is a lack of knowledge on carbon dynamics in intact and degraded 

mangroves. Dr. Gangga considered three types of land covers in his study including 

secondary mangrove, restored mangrove and aquaculture prac�ces. The findings 
showed that the highest GHG flux was observed in the secondary mangroves than in 
other two land covers compared to restored mangroves and aquaculture sites. While the 
restored mangrove had the highest CO2  flux the secondary mangrove appeared to be the 
major CH4 emi�er. On the other hand, the aquaculture site had the least GHG emission 
due to limited carbon storage. Dr. Gangga concluded his presenta�on with a 
recommenda�on to measure GHG fluxes and assess carbon stock from different areas 
having different land covers and mangrove systems. 

Major Findings:

Top down structural interven�ons delimited the distribu�on of river sediments in the 
coastal �dal floodplain of the LBD resul�ng in severe saline water logging problem over 
�me. Among many nature-based solu�ons TRM appeared to be the most successful 
community driven approach to reduce the effects of waterlogging and sediment 
starva�on of the floodplain;

Mul�-stakeholder approach has been shown to be necessary to promo�ng locally-led 
adapta�ons prac�ces and sustainable livelihood op�ons for improving the resilience of 
the coastal communi�es in Bangladesh and other South Asian countries; 

In addi�on to awareness raising and capacity building, linking local community with 
addi�onal income genera�ng ac�vi�es such as bee keeping, honey collec�on, crab and 
shrimp farming acts as a catalyst for successful mangrove afforesta�on and sustainable 
solu�on for climate resilience;

Key elements to successful afforesta�on projects funded by external donors are selec�ng 
partner organiza�ons at the community level and employing various strategies such as 
using indigenous community knowledge into project design and implementa�on, 
plan�ng mangroves and na�ve tree species, quality monitoring and regular 
maintenance;

Youth-led climate movement is effec�ve in responding to the needs of the clima�cally 
stressed coastal community including rescuing flood-affected people, disaster relief 
distribu�on, canal excava�on, mangrove restora�on and preven�ng plas�c pollu�on;

Bangladesh needs to catch up with other mari�me na�ons in CMSP, a complex and 
universal concept that requires various skills and knowledge. The country has experts in 
universi�es who can collaborate with interna�onal partners to develop a suitable CMSP 
in the future;

Carbon dynamics differ among different land covers. Total GHG emissions in secondary 
mangrove site is higher than restored mangrove and aquaculture sites. Aquaculture has 
the least GHG emission due to limited carbon storage.

Key Recommenda�ons

Mul�-stakeholder approaches involving local authori�es, NGOs, academics and policy 
makers should be followed for promo�ng locally-led adapta�ons prac�ces towards a 
climate resilient coastal community;

TRM can improve climate resilience in the LBD, but a thorough evalua�on of its 
sustainability across societal, technical, financial, environmental and ins�tu�onal 
factors is necessary for sustainable implementa�on; 

Mangrove afforesta�on can enhance climate resilience and provide mul�ple benefits. It 
should be linked with carbon trading, resource management, market access, and 
alterna�ve income trainings for be�er community par�cipa�on and ownership;

Bangladesh needs a robust CMSP to benefit from the new mari�me boundary. Since the 
concept of CMSP is subject to mul�ple interpreta�ons and sectoral conflicts efforts 
should be made to assess the ecosystem service of the coast and the ocean with a 
par�cular focus on the Sundarbans mangrove forest on a priority basis.

Vulnerability Context and Coping Strategy of Coastal Community against 
Climate Change

Chaired by Dr. Stefan Alfred Groenewold from GIZ and co-chaired by Dr. Masagus M 
Prima Putra from Indonesia, this session aimed to explore the 
challengesandopportuni�es of coastal landscape transforma�on due to human and 
climate factors and how coastal communi�es are adap�ng to these changes. The session 
started with a keynote lecture on �dal river management as a viable strategy for 
enhancing climate resilience and con�nued with eight presenta�ons that addressed 
various aspects of climate change impacts and community responses such as locally-led 
adapta�ons prac�ces through mul�-stakeholder engagement, blue carbon trading 
through mangrove restora�on, livelihood diversifica�on through beekeeping in 
mangrove forests, na�ve tree plan�ng for mul�ple benefits for communi�es and 
ecosystems, women and youth involvement in mangrove restora�on and conserva�on 
ini�a�ves and marine spa�al planning for integrated and harmonized coastal land use.

Plenary Lecture

In his plenary lecture en�tled, "Is �dal river management a viable tool for climate 
resilience in the lower Bengal Delta?" Prof Dilip Kumar Da�a from 

Environmental Science Discipline, KU provided a vivid descrip�on of lower 
Bengal Delta (LBD) forma�on through a geological �me journey and 
described how this deltaic se�ng is generally vulnerable to lateral 
channel migra�on and the resultant river bank collapse along with a 
number of anthropogenic and geogenic hazards. Briefly, the LBD a�ained 
its morphometrics during 10 to 11 ka BP and was aggrega�onal un�l at 

least 7.5 ka BP followed by the process of prograda�on since 5 ka BP 
through phased overlapping of sediments during �dal cycles and was 

maintained by bio-�dal accre�onal processes. Although land reclama�on 
started during 13th century by the then land lords at community level, it was 1960s 

and onward that a highly top-down engineering solu�on drama�cally altered the coastal 
landscape. Earthen embankments, known as polder, were built along the en�re coastal 
districts to reclaim lands for se�lement and agriculture with inevitable consequence 
including sediment deposi�on outside and saline waterlogging inside the embanked areas. 
Suffering from a prolonged drainage conges�on and waterlogging, the community of Beel 
Bhaina in Khulna district came up with a solu�on that allow accre�on of sediment-starving 
�dal floodplains and temporal decline in ambient salinity of coastal regime, known as Tidal 
River Management (TRM). This approach was also found to dispense sediments from river 
bed crea�ng opportuni�es for fish and other aqua�c organisms to thrive. While TRM 
appeared to be a viable nature-based solu�on to restore �dal river dynamics, up and out 
scaling of this requires a site-specific detailed appraisal with regard to societal, technical, 
environmental, financial and ins�tu�onal sustainability aspects.

A closing session on Day 2 of the Interna�onal Symposium consisted of session 
summaries, recap and reflec�ons on the events and interac�ons, apprecia�on of the 
session chairs, declara�on of best poster presenters followed by concluding remarks and 
vote of thanks. Presided over by Head, FMRT Discipline, Khulna University the concluding 
session was a�ended by the Chief Conservator of Forests (CCF), BFD as the Special Guest 
and honorable Vice Chancellor of Khulna University as the Chief Guest.

In his opening speech, Dr. Md. Nazmul Ahsan, Professor, FMRT Discipline, Khulna 
University provided an overview on the session topics and presenta�ons and informed 
the par�cipants that the session summaries and key messages would be compiled and 
condensed into a detailed report format for wider distribu�on. Reflec�ng on overall 
session plans Prof. Ahsan expressed his profound sa�sfac�on that the adap�ve design 
assisted in conduc�ng the sessions in an unprecedented schedule enabling the 
symposium speakers, panelists and par�cipants to stay focused and interested that 
resulted in the Symposium being one of the most memorable and contribu�ng learning, 
sharing, networking event for Khulna University. He noted that the symposium was a 
valuable opportunity to exchange and discuss informa�on on various aspects of coastal 
ecosystem and hoped that the symposium would inspire further development ac�vi�es 
and collabora�ons among the par�cipants.

Following the opening speech, Dr. Marc Verdegem from Wageningen University, 
Netherlands announced the best poster winners on behalf of the panel of five 
independent judges who evaluated the posters as to the content, style and 
presenta�ons. He praised the poster presenters for their innova�ve and original research 
ideas and their effec�ve communica�on skills. Dr. Verdegem said that he was impressed 
by the level of enthusiasm and crea�vity shown by the young researchers and concluded 
his speech by congratula�ng the winners and encouraging them to pursue their research 
goals.

The winners received cer�ficates of recogni�on, crests as well as cash prizes as token of 
apprecia�ons. The first prize went to a poster �tled "Effect of Microplas�cs on 
Phenotypic Traits and Enzyme Ac�vi�es in Guppy (Poecilia reticulata)", presented by a 
master's student from FMRT Discipline, KU. The second prize went to a poster �tled 
"Biochar as a Poten�al Soil Condi�oner in Saline Prone Coastal Area of Bangladesh", 
presented by a PhD student from Soil, Water & Environment Discipline , KU. The third 
prize went to a poster �tled "Effects of Plas�c Feeding and Preda�on on Reproduc�ve 
Performance of Guppy (Poecilia reticulata)", presented by an undergraduate student 
from FMRT Discipline, KU. The judges also gave honorable men�ons to two other posters 
that had scored highly in their evalua�on.

SPEECH BY THE CHIEF GUEST: 

The honorable Vice Chancellor of Khulna University delivered his speech as the Chief 
Guest of the closing session with an opening remark on how mangroves are vital for the 
survival and prosperity of coastal communi�es, as they provide habitats and food sources 
for fish and crabs. He emphasized that mangroves, fisheries and communi�es are linked 
in a linear chain that requires sustainability. He also discussed the historical significance 
of coastal areas as resource-rich regions that a�racted human se�lements and 
civiliza�ons. He thanked the diverse group of par�cipants from different parts of the 
world, who represented various stakeholders such as policymakers, managers and 
researchers, for a�ending the symposium and contribu�ng to the dialogue. He 
highlighted that our research strategy places a high priority on studying the coastal 
ecosystem and its impact on the coastal community. Finally, the honorable VC expressed 
his apprecia�on to the organizing commi�ee and students for their hard work and 
dedica�on in making the symposium a success.

The Interna�onal Symposium  came to a successful conclusion with a vote of thanks from 
Thies Geertz from GNF and a concluding remark by the Chair of the Organizing 
Commi�ee, Prof. Dr. Md. Golam Sarower. They acknowledged the contribu�ons of the 
par�cipants who had come from various countries to share their exper�se and 
perspec�ves on the topics of discussion and thanked the members of the organizing 
commi�ee for their remarkable efforts in planning and execu�ng such a valuable and 
informa�ve event.



33

SPEECH BY THE SPECIAL GUEST: 

Thanking the organizers for arranging such a valuable symposium on the 
forestry-fisheries nexus of the Sundarbans ecosystem, Md. Amir Hossain Chowdhury, 
Chief Conservator of Forests (CCF), BFD, shared his personal experience of working in the 
Sundarbans for seven years and how he learned to appreciate its beauty and diversity. 
The CCF said that he was well aware of the complex and unique ecosystem of the 
Sundarbans, which includes the nexus of freshwater and saline water, the diverse 
mangrove species, the rich fisheries resources and the local community that depends on 
them. He stressed the importance of managing the Sundarbans in a way that reduces the 
pressure from human ac�vi�es and protects its ecological balance. He stressed that the 
local community should be involved and par�cipate in the conserva�on and 
management of the mangrove forest. Expressing his concern over the declining fisheries 
resource in the face of climate change, the CCF urged for more research, monitoring and 
collabora�on among stakeholders to address these challenges and ensure the 
sustainability of this unique ecosystem. He concluded his speech by expressing his hope 
that the symposium outcome would generate new insights and recommenda�ons for the 
be�erment of the Sundarbans and its community. 

Contributed Papers

The first presenta�on of this session by Thies Geertz from GNF and Sourav Bagchi 
Ratul from BEDS dealt with a mul�stakeholder approach to promo�ng locally-led 

adapta�ons prac�ces and sustainable livelihood op�ons for improving the 
resilience of the coastal communi�es in South Asia. Sharing some locally-led 
best prac�ces such as solar lamps for fishing community in Sri Lanka and IMA 
in Bangladesh and India the presenta�on proceeded on to provide insights on 

major social and environmental problems encountered by the coastal 
community throughout the year and proposed a model for solu�on that includes 

training the villagers, developing their knowledge about climate change, adop�ng 
livelihood prac�ces to suit the changing climate condi�ons and presen�ng climate 
resilient designs on mangrove restora�on and repair. The authors also shared their 
current climate resilient project ac�vi�es in one fishermen village and one ethnic Munda 
community village in southwest coastal district, Satkhira, Bangladesh. The ac�vi�es 
included community-based ecological mangrove restora�on, rain water harves�ng, 
establishment of solar energy system, IMA, homestead farming as iden�fied by the local 
community to increase climate resilience and maintain livelihoods. Addi�onally, the 
project also constructed a versa�le cyclone center that serves as a school and as a climate 
informa�on hub with provision to celebrate local cultural events of fishermen and 
Munda communi�es.

The Nature Conservancy (TNC) is a non-profit organiza�on dedicated to protec�ng 
and preserving nature. Zena Good elaborated on the mission, programs and 
ac�vi�es of TNC with par�cular emphasis on mangrove rehabilita�on project in 
Papua New Guinea. Their primary focus is on conserving the lands and waters 
that sustain all life, with a par�cular emphasis on sustainable livelihoods, food 
security, mangrove rehabilita�on, learning hubs, blue carbon and empowering 
women. In Dogura, 3.1 ha mangrove forest has been lost due mainly to blood 
worm harves�ng and felling trees for firewood. Taking this as a pilot case, Dogura 
Mangrove Rehabilita�on Project successfully planted 3,500 seedlings with about 
90% survival rate. Future ac�vi�es include measuring carbon stock, managing the 
resource for the community and linking the community to the market.

Kazi Amdadul Hoque from Friendship NGO presented a case study on how 
afforesta�on of mangroves can contribute to a sustainable solu�on for climate 

resilience in Bangladesh. The project involved training and engaging local 
communi�es in plan�ng and taking care of the planted mangrove trees, which 
provided addi�onal incomes through bee keeping, honey collec�on, crab and 
shrimp farming. The project was implemented in Asashuni and Shyamnagar of 

Satkhira, where monitoring and evalua�on were essen�al components of the 
mangrove reforesta�on process. The project demonstrated that mangrove 

afforesta�on can be an effec�ve and sustainable solu�on for climate resilience in 
Bangladesh, with the help of Friendship’s integrated adapta�on solu�on that brings 
together all stakeholders to protect and gain new skills and capaci�es for the local 
community.

Dr. Samaddrita Roy from One Tree Planted (OTP) gave a presenta�on on their journey 
towards a climate resilient shoreline and their mission is to reforest the world. 

OTP is an official partner of the United Na�ons Decade on Ecosystem 
Restora�on 2021-2030 and operates in 47 countries, with their reforesta�on 
efforts based on six sustainability pillars: air, water, biodiversity, social impact, 
health and climate. OTP works with ve�ed plan�ng partners to ensure quality 

projects, from seedling to mature tree, and employs strategies such as plan�ng 
na�ve tree species, community-led knowledge, and quality monitoring and 

maintenance to achieve over 80% survival rate. Considering mangroves immense 
ecosystem services including shoreline protec�on from sea level rise and natural 
calami�es, superior carbon sequestering ability, biodiversity enhancement and various 
provisioning services for livelihoods, OTP has funded 22 projects in 9 countries, planted 
about 3 million mangrove trees and engaged in various forms of monitoring to sustain 
the efforts. Sharing OTP's current and future planta�on ac�vi�es across the globe 
including Bangladesh, Dr. Roy concluded her presenta�on with a call for concerted ac�on 
towards working together to restore degraded habitats and to build climate resilient 
community.

The Center for Research on New Interna�onal Economic Order (CReNIEO) led by Dr. 
Devadhason Vincent from India showcased a case study on how aquaculture can 
be a sustainable solu�on to the development agenda of women empowerment. 
As part of Building a transna�onal, civil society partnership to increase the 
resilience of coastal popula�ons in South Asia, the focus of the case study was 
Women Empowerment by demonstra�on of mangrove associated brackish 
water aquaculture of Asian seabass (Lates calcarifer) and green mud crab (Scylla 
serrata) in land-based farms. The presenta�on highlighted the project’s emphasis 
on environmental and biological monitoring, stakeholder involvement, training 
programs and innova�ve methods to safeguard coastal ecosystems, including the 
par�cipa�on of civil society organiza�ons. The beneficiaries were trained to collect and 
maintain data regularly during the culture period. He men�oned the main achievements 
of their work include an increase in biodiversity, community development and 
eco-friendly mode of aquaculture. However, Dr. Vincent also discussed the hurdles faced 
by the community people, including the death of sub-adult crabs due to sudden changes 
in salinity caused by con�nuous rains, as well as due to lack of an�cipated coopera�on 
from the forest officials.

 The impact of the Bangladeshi youth-led climate movement on coastal communi�es was 
the topic of delibera�on by Sohanur Rahman from YouthNet for Climate Jus�ce, focusing 

on empowering the next genera�on. He discussed the organiza�on’s background, 
including its vision, mission and goals, which aim to empower and mobilize young 

people to take climate ac�on and promote jus�ce, equity and inclusivity. Mr. 
Rahman presented some images depic�ng how young people are responding 
to the needs of the clima�cally stressed coastal community including rescuing 
flood-affected people, disaster relief distribu�on, canal excava�on, mangrove 

restora�on and preven�ng plas�c pollu�on. Mr. Rahman explained their 
working strategies, interven�ons and achievements, including the establishment 

of the Coastal Youth Ac�on Hub (CYAH), which provides a space for co-crea�on, 
knowledge management and access to resources that enabled YouthNet to ensure 
par�cipa�on in COP 26 and COP 27. Mr. Rahman concluded his presenta�on with 
recommenda�ons for na�onal and global climate policies, youth par�cipa�on and 
accountability, climate literacy and investment in young-led climate interven�ons and 
educa�on. 

Dr. Muhammad Abdur Rouf from Khulna University discussed the necessity of 
adop�on of coastal and marine spa�al planning (CMSP) in Bangladesh and 
highlighted the related management issues and capacity development needs. 
He described the coverage of the coastal and marine areas in Bangladesh with 
the living and non-living resources providing various ecosystem services. Dr. 
Rouf iden�fied management issues in various fields like fisheries, mangrove 
forests, environment, tourism, land and industry and enlisted different 
ministries and agencies of the government that deal with these issues. He also 
men�oned how Khulna University and other universi�es in Bangladesh are working 
towards iden�fying and finding solu�ons to the challenges of CMSP. Besides, he 
emphasized the importance of integra�ng the CMSP framework within the SDGs 
framework and briefly discussed seven phases of CMSP. Finally, with a brief introduc�on 
to scien�fic capacity building in assessing the coastal dynamics including the influence of 
climate change in the coastal zone, Dr. Rouf men�oned that the Coastal and Marine 
Science (CMS) branch of FMRT Discipline at Khulna University has been offering masters 
and PhD degree, the output of which might of relevance towards adop�ng a 
country-specific MSP Framework in near future. 

In the final delibera�on of this session, Dr. Adi Gangga from Jakarta, Indonesia 
presented a case study on the role of mangrove ecosystems in mi�ga�ng climate 

change in Berau. He highlighted the importance of mangroves for climate 
change mi�ga�on, as well as their significance for local subsistence. He noted 
that land cover conversion contributes to greenhouse gas (GHG) emissions, 
while avoiding mangrove degrada�on and restoring mangrove habitats can 

help reduce emissions and support Indonesia’s climate commitment. However, 
there is a lack of knowledge on carbon dynamics in intact and degraded 

mangroves. Dr. Gangga considered three types of land covers in his study including 

secondary mangrove, restored mangrove and aquaculture prac�ces. The findings 
showed that the highest GHG flux was observed in the secondary mangroves than in 
other two land covers compared to restored mangroves and aquaculture sites. While the 
restored mangrove had the highest CO2  flux the secondary mangrove appeared to be the 
major CH4 emi�er. On the other hand, the aquaculture site had the least GHG emission 
due to limited carbon storage. Dr. Gangga concluded his presenta�on with a 
recommenda�on to measure GHG fluxes and assess carbon stock from different areas 
having different land covers and mangrove systems. 

Major Findings:

Top down structural interven�ons delimited the distribu�on of river sediments in the 
coastal �dal floodplain of the LBD resul�ng in severe saline water logging problem over 
�me. Among many nature-based solu�ons TRM appeared to be the most successful 
community driven approach to reduce the effects of waterlogging and sediment 
starva�on of the floodplain;

Mul�-stakeholder approach has been shown to be necessary to promo�ng locally-led 
adapta�ons prac�ces and sustainable livelihood op�ons for improving the resilience of 
the coastal communi�es in Bangladesh and other South Asian countries; 

In addi�on to awareness raising and capacity building, linking local community with 
addi�onal income genera�ng ac�vi�es such as bee keeping, honey collec�on, crab and 
shrimp farming acts as a catalyst for successful mangrove afforesta�on and sustainable 
solu�on for climate resilience;

Key elements to successful afforesta�on projects funded by external donors are selec�ng 
partner organiza�ons at the community level and employing various strategies such as 
using indigenous community knowledge into project design and implementa�on, 
plan�ng mangroves and na�ve tree species, quality monitoring and regular 
maintenance;

Youth-led climate movement is effec�ve in responding to the needs of the clima�cally 
stressed coastal community including rescuing flood-affected people, disaster relief 
distribu�on, canal excava�on, mangrove restora�on and preven�ng plas�c pollu�on;

Bangladesh needs to catch up with other mari�me na�ons in CMSP, a complex and 
universal concept that requires various skills and knowledge. The country has experts in 
universi�es who can collaborate with interna�onal partners to develop a suitable CMSP 
in the future;

Carbon dynamics differ among different land covers. Total GHG emissions in secondary 
mangrove site is higher than restored mangrove and aquaculture sites. Aquaculture has 
the least GHG emission due to limited carbon storage.

Key Recommenda�ons

Mul�-stakeholder approaches involving local authori�es, NGOs, academics and policy 
makers should be followed for promo�ng locally-led adapta�ons prac�ces towards a 
climate resilient coastal community;

TRM can improve climate resilience in the LBD, but a thorough evalua�on of its 
sustainability across societal, technical, financial, environmental and ins�tu�onal 
factors is necessary for sustainable implementa�on; 

Mangrove afforesta�on can enhance climate resilience and provide mul�ple benefits. It 
should be linked with carbon trading, resource management, market access, and 
alterna�ve income trainings for be�er community par�cipa�on and ownership;

Bangladesh needs a robust CMSP to benefit from the new mari�me boundary. Since the 
concept of CMSP is subject to mul�ple interpreta�ons and sectoral conflicts efforts 
should be made to assess the ecosystem service of the coast and the ocean with a 
par�cular focus on the Sundarbans mangrove forest on a priority basis.

Vulnerability Context and Coping Strategy of Coastal Community against 
Climate Change

Chaired by Dr. Stefan Alfred Groenewold from GIZ and co-chaired by Dr. Masagus M 
Prima Putra from Indonesia, this session aimed to explore the 
challengesandopportuni�es of coastal landscape transforma�on due to human and 
climate factors and how coastal communi�es are adap�ng to these changes. The session 
started with a keynote lecture on �dal river management as a viable strategy for 
enhancing climate resilience and con�nued with eight presenta�ons that addressed 
various aspects of climate change impacts and community responses such as locally-led 
adapta�ons prac�ces through mul�-stakeholder engagement, blue carbon trading 
through mangrove restora�on, livelihood diversifica�on through beekeeping in 
mangrove forests, na�ve tree plan�ng for mul�ple benefits for communi�es and 
ecosystems, women and youth involvement in mangrove restora�on and conserva�on 
ini�a�ves and marine spa�al planning for integrated and harmonized coastal land use.

Plenary Lecture

In his plenary lecture en�tled, "Is �dal river management a viable tool for climate 
resilience in the lower Bengal Delta?" Prof Dilip Kumar Da�a from 

Environmental Science Discipline, KU provided a vivid descrip�on of lower 
Bengal Delta (LBD) forma�on through a geological �me journey and 
described how this deltaic se�ng is generally vulnerable to lateral 
channel migra�on and the resultant river bank collapse along with a 
number of anthropogenic and geogenic hazards. Briefly, the LBD a�ained 
its morphometrics during 10 to 11 ka BP and was aggrega�onal un�l at 

least 7.5 ka BP followed by the process of prograda�on since 5 ka BP 
through phased overlapping of sediments during �dal cycles and was 

maintained by bio-�dal accre�onal processes. Although land reclama�on 
started during 13th century by the then land lords at community level, it was 1960s 

and onward that a highly top-down engineering solu�on drama�cally altered the coastal 
landscape. Earthen embankments, known as polder, were built along the en�re coastal 
districts to reclaim lands for se�lement and agriculture with inevitable consequence 
including sediment deposi�on outside and saline waterlogging inside the embanked areas. 
Suffering from a prolonged drainage conges�on and waterlogging, the community of Beel 
Bhaina in Khulna district came up with a solu�on that allow accre�on of sediment-starving 
�dal floodplains and temporal decline in ambient salinity of coastal regime, known as Tidal 
River Management (TRM). This approach was also found to dispense sediments from river 
bed crea�ng opportuni�es for fish and other aqua�c organisms to thrive. While TRM 
appeared to be a viable nature-based solu�on to restore �dal river dynamics, up and out 
scaling of this requires a site-specific detailed appraisal with regard to societal, technical, 
environmental, financial and ins�tu�onal sustainability aspects.

A closing session on Day 2 of the Interna�onal Symposium consisted of session 
summaries, recap and reflec�ons on the events and interac�ons, apprecia�on of the 
session chairs, declara�on of best poster presenters followed by concluding remarks and 
vote of thanks. Presided over by Head, FMRT Discipline, Khulna University the concluding 
session was a�ended by the Chief Conservator of Forests (CCF), BFD as the Special Guest 
and honorable Vice Chancellor of Khulna University as the Chief Guest.

In his opening speech, Dr. Md. Nazmul Ahsan, Professor, FMRT Discipline, Khulna 
University provided an overview on the session topics and presenta�ons and informed 
the par�cipants that the session summaries and key messages would be compiled and 
condensed into a detailed report format for wider distribu�on. Reflec�ng on overall 
session plans Prof. Ahsan expressed his profound sa�sfac�on that the adap�ve design 
assisted in conduc�ng the sessions in an unprecedented schedule enabling the 
symposium speakers, panelists and par�cipants to stay focused and interested that 
resulted in the Symposium being one of the most memorable and contribu�ng learning, 
sharing, networking event for Khulna University. He noted that the symposium was a 
valuable opportunity to exchange and discuss informa�on on various aspects of coastal 
ecosystem and hoped that the symposium would inspire further development ac�vi�es 
and collabora�ons among the par�cipants.

Following the opening speech, Dr. Marc Verdegem from Wageningen University, 
Netherlands announced the best poster winners on behalf of the panel of five 
independent judges who evaluated the posters as to the content, style and 
presenta�ons. He praised the poster presenters for their innova�ve and original research 
ideas and their effec�ve communica�on skills. Dr. Verdegem said that he was impressed 
by the level of enthusiasm and crea�vity shown by the young researchers and concluded 
his speech by congratula�ng the winners and encouraging them to pursue their research 
goals.

The winners received cer�ficates of recogni�on, crests as well as cash prizes as token of 
apprecia�ons. The first prize went to a poster �tled "Effect of Microplas�cs on 
Phenotypic Traits and Enzyme Ac�vi�es in Guppy (Poecilia reticulata)", presented by a 
master's student from FMRT Discipline, KU. The second prize went to a poster �tled 
"Biochar as a Poten�al Soil Condi�oner in Saline Prone Coastal Area of Bangladesh", 
presented by a PhD student from Soil, Water & Environment Discipline , KU. The third 
prize went to a poster �tled "Effects of Plas�c Feeding and Preda�on on Reproduc�ve 
Performance of Guppy (Poecilia reticulata)", presented by an undergraduate student 
from FMRT Discipline, KU. The judges also gave honorable men�ons to two other posters 
that had scored highly in their evalua�on.

SPEECH BY THE CHIEF GUEST: 

The honorable Vice Chancellor of Khulna University delivered his speech as the Chief 
Guest of the closing session with an opening remark on how mangroves are vital for the 
survival and prosperity of coastal communi�es, as they provide habitats and food sources 
for fish and crabs. He emphasized that mangroves, fisheries and communi�es are linked 
in a linear chain that requires sustainability. He also discussed the historical significance 
of coastal areas as resource-rich regions that a�racted human se�lements and 
civiliza�ons. He thanked the diverse group of par�cipants from different parts of the 
world, who represented various stakeholders such as policymakers, managers and 
researchers, for a�ending the symposium and contribu�ng to the dialogue. He 
highlighted that our research strategy places a high priority on studying the coastal 
ecosystem and its impact on the coastal community. Finally, the honorable VC expressed 
his apprecia�on to the organizing commi�ee and students for their hard work and 
dedica�on in making the symposium a success.

The Interna�onal Symposium  came to a successful conclusion with a vote of thanks from 
Thies Geertz from GNF and a concluding remark by the Chair of the Organizing 
Commi�ee, Prof. Dr. Md. Golam Sarower. They acknowledged the contribu�ons of the 
par�cipants who had come from various countries to share their exper�se and 
perspec�ves on the topics of discussion and thanked the members of the organizing 
commi�ee for their remarkable efforts in planning and execu�ng such a valuable and 
informa�ve event.
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SPEECH BY THE SPECIAL GUEST: 

Thanking the organizers for arranging such a valuable symposium on the 
forestry-fisheries nexus of the Sundarbans ecosystem, Md. Amir Hossain Chowdhury, 
Chief Conservator of Forests (CCF), BFD, shared his personal experience of working in the 
Sundarbans for seven years and how he learned to appreciate its beauty and diversity. 
The CCF said that he was well aware of the complex and unique ecosystem of the 
Sundarbans, which includes the nexus of freshwater and saline water, the diverse 
mangrove species, the rich fisheries resources and the local community that depends on 
them. He stressed the importance of managing the Sundarbans in a way that reduces the 
pressure from human ac�vi�es and protects its ecological balance. He stressed that the 
local community should be involved and par�cipate in the conserva�on and 
management of the mangrove forest. Expressing his concern over the declining fisheries 
resource in the face of climate change, the CCF urged for more research, monitoring and 
collabora�on among stakeholders to address these challenges and ensure the 
sustainability of this unique ecosystem. He concluded his speech by expressing his hope 
that the symposium outcome would generate new insights and recommenda�ons for the 
be�erment of the Sundarbans and its community. 

Contributed Papers

The first presenta�on of this session by Thies Geertz from GNF and Sourav Bagchi 
Ratul from BEDS dealt with a mul�stakeholder approach to promo�ng locally-led 

adapta�ons prac�ces and sustainable livelihood op�ons for improving the 
resilience of the coastal communi�es in South Asia. Sharing some locally-led 
best prac�ces such as solar lamps for fishing community in Sri Lanka and IMA 
in Bangladesh and India the presenta�on proceeded on to provide insights on 

major social and environmental problems encountered by the coastal 
community throughout the year and proposed a model for solu�on that includes 

training the villagers, developing their knowledge about climate change, adop�ng 
livelihood prac�ces to suit the changing climate condi�ons and presen�ng climate 
resilient designs on mangrove restora�on and repair. The authors also shared their 
current climate resilient project ac�vi�es in one fishermen village and one ethnic Munda 
community village in southwest coastal district, Satkhira, Bangladesh. The ac�vi�es 
included community-based ecological mangrove restora�on, rain water harves�ng, 
establishment of solar energy system, IMA, homestead farming as iden�fied by the local 
community to increase climate resilience and maintain livelihoods. Addi�onally, the 
project also constructed a versa�le cyclone center that serves as a school and as a climate 
informa�on hub with provision to celebrate local cultural events of fishermen and 
Munda communi�es.

The Nature Conservancy (TNC) is a non-profit organiza�on dedicated to protec�ng 
and preserving nature. Zena Good elaborated on the mission, programs and 
ac�vi�es of TNC with par�cular emphasis on mangrove rehabilita�on project in 
Papua New Guinea. Their primary focus is on conserving the lands and waters 
that sustain all life, with a par�cular emphasis on sustainable livelihoods, food 
security, mangrove rehabilita�on, learning hubs, blue carbon and empowering 
women. In Dogura, 3.1 ha mangrove forest has been lost due mainly to blood 
worm harves�ng and felling trees for firewood. Taking this as a pilot case, Dogura 
Mangrove Rehabilita�on Project successfully planted 3,500 seedlings with about 
90% survival rate. Future ac�vi�es include measuring carbon stock, managing the 
resource for the community and linking the community to the market.

Kazi Amdadul Hoque from Friendship NGO presented a case study on how 
afforesta�on of mangroves can contribute to a sustainable solu�on for climate 

resilience in Bangladesh. The project involved training and engaging local 
communi�es in plan�ng and taking care of the planted mangrove trees, which 
provided addi�onal incomes through bee keeping, honey collec�on, crab and 
shrimp farming. The project was implemented in Asashuni and Shyamnagar of 

Satkhira, where monitoring and evalua�on were essen�al components of the 
mangrove reforesta�on process. The project demonstrated that mangrove 

afforesta�on can be an effec�ve and sustainable solu�on for climate resilience in 
Bangladesh, with the help of Friendship’s integrated adapta�on solu�on that brings 
together all stakeholders to protect and gain new skills and capaci�es for the local 
community.

Dr. Samaddrita Roy from One Tree Planted (OTP) gave a presenta�on on their journey 
towards a climate resilient shoreline and their mission is to reforest the world. 

OTP is an official partner of the United Na�ons Decade on Ecosystem 
Restora�on 2021-2030 and operates in 47 countries, with their reforesta�on 
efforts based on six sustainability pillars: air, water, biodiversity, social impact, 
health and climate. OTP works with ve�ed plan�ng partners to ensure quality 

projects, from seedling to mature tree, and employs strategies such as plan�ng 
na�ve tree species, community-led knowledge, and quality monitoring and 

maintenance to achieve over 80% survival rate. Considering mangroves immense 
ecosystem services including shoreline protec�on from sea level rise and natural 
calami�es, superior carbon sequestering ability, biodiversity enhancement and various 
provisioning services for livelihoods, OTP has funded 22 projects in 9 countries, planted 
about 3 million mangrove trees and engaged in various forms of monitoring to sustain 
the efforts. Sharing OTP's current and future planta�on ac�vi�es across the globe 
including Bangladesh, Dr. Roy concluded her presenta�on with a call for concerted ac�on 
towards working together to restore degraded habitats and to build climate resilient 
community.

The Center for Research on New Interna�onal Economic Order (CReNIEO) led by Dr. 
Devadhason Vincent from India showcased a case study on how aquaculture can 
be a sustainable solu�on to the development agenda of women empowerment. 
As part of Building a transna�onal, civil society partnership to increase the 
resilience of coastal popula�ons in South Asia, the focus of the case study was 
Women Empowerment by demonstra�on of mangrove associated brackish 
water aquaculture of Asian seabass (Lates calcarifer) and green mud crab (Scylla 
serrata) in land-based farms. The presenta�on highlighted the project’s emphasis 
on environmental and biological monitoring, stakeholder involvement, training 
programs and innova�ve methods to safeguard coastal ecosystems, including the 
par�cipa�on of civil society organiza�ons. The beneficiaries were trained to collect and 
maintain data regularly during the culture period. He men�oned the main achievements 
of their work include an increase in biodiversity, community development and 
eco-friendly mode of aquaculture. However, Dr. Vincent also discussed the hurdles faced 
by the community people, including the death of sub-adult crabs due to sudden changes 
in salinity caused by con�nuous rains, as well as due to lack of an�cipated coopera�on 
from the forest officials.

 The impact of the Bangladeshi youth-led climate movement on coastal communi�es was 
the topic of delibera�on by Sohanur Rahman from YouthNet for Climate Jus�ce, focusing 

on empowering the next genera�on. He discussed the organiza�on’s background, 
including its vision, mission and goals, which aim to empower and mobilize young 

people to take climate ac�on and promote jus�ce, equity and inclusivity. Mr. 
Rahman presented some images depic�ng how young people are responding 
to the needs of the clima�cally stressed coastal community including rescuing 
flood-affected people, disaster relief distribu�on, canal excava�on, mangrove 

restora�on and preven�ng plas�c pollu�on. Mr. Rahman explained their 
working strategies, interven�ons and achievements, including the establishment 

of the Coastal Youth Ac�on Hub (CYAH), which provides a space for co-crea�on, 
knowledge management and access to resources that enabled YouthNet to ensure 
par�cipa�on in COP 26 and COP 27. Mr. Rahman concluded his presenta�on with 
recommenda�ons for na�onal and global climate policies, youth par�cipa�on and 
accountability, climate literacy and investment in young-led climate interven�ons and 
educa�on. 

Dr. Muhammad Abdur Rouf from Khulna University discussed the necessity of 
adop�on of coastal and marine spa�al planning (CMSP) in Bangladesh and 
highlighted the related management issues and capacity development needs. 
He described the coverage of the coastal and marine areas in Bangladesh with 
the living and non-living resources providing various ecosystem services. Dr. 
Rouf iden�fied management issues in various fields like fisheries, mangrove 
forests, environment, tourism, land and industry and enlisted different 
ministries and agencies of the government that deal with these issues. He also 
men�oned how Khulna University and other universi�es in Bangladesh are working 
towards iden�fying and finding solu�ons to the challenges of CMSP. Besides, he 
emphasized the importance of integra�ng the CMSP framework within the SDGs 
framework and briefly discussed seven phases of CMSP. Finally, with a brief introduc�on 
to scien�fic capacity building in assessing the coastal dynamics including the influence of 
climate change in the coastal zone, Dr. Rouf men�oned that the Coastal and Marine 
Science (CMS) branch of FMRT Discipline at Khulna University has been offering masters 
and PhD degree, the output of which might of relevance towards adop�ng a 
country-specific MSP Framework in near future. 

In the final delibera�on of this session, Dr. Adi Gangga from Jakarta, Indonesia 
presented a case study on the role of mangrove ecosystems in mi�ga�ng climate 

change in Berau. He highlighted the importance of mangroves for climate 
change mi�ga�on, as well as their significance for local subsistence. He noted 
that land cover conversion contributes to greenhouse gas (GHG) emissions, 
while avoiding mangrove degrada�on and restoring mangrove habitats can 

help reduce emissions and support Indonesia’s climate commitment. However, 
there is a lack of knowledge on carbon dynamics in intact and degraded 

mangroves. Dr. Gangga considered three types of land covers in his study including 

secondary mangrove, restored mangrove and aquaculture prac�ces. The findings 
showed that the highest GHG flux was observed in the secondary mangroves than in 
other two land covers compared to restored mangroves and aquaculture sites. While the 
restored mangrove had the highest CO2  flux the secondary mangrove appeared to be the 
major CH4 emi�er. On the other hand, the aquaculture site had the least GHG emission 
due to limited carbon storage. Dr. Gangga concluded his presenta�on with a 
recommenda�on to measure GHG fluxes and assess carbon stock from different areas 
having different land covers and mangrove systems. 

Major Findings:

Top down structural interven�ons delimited the distribu�on of river sediments in the 
coastal �dal floodplain of the LBD resul�ng in severe saline water logging problem over 
�me. Among many nature-based solu�ons TRM appeared to be the most successful 
community driven approach to reduce the effects of waterlogging and sediment 
starva�on of the floodplain;

Mul�-stakeholder approach has been shown to be necessary to promo�ng locally-led 
adapta�ons prac�ces and sustainable livelihood op�ons for improving the resilience of 
the coastal communi�es in Bangladesh and other South Asian countries; 

In addi�on to awareness raising and capacity building, linking local community with 
addi�onal income genera�ng ac�vi�es such as bee keeping, honey collec�on, crab and 
shrimp farming acts as a catalyst for successful mangrove afforesta�on and sustainable 
solu�on for climate resilience;

Key elements to successful afforesta�on projects funded by external donors are selec�ng 
partner organiza�ons at the community level and employing various strategies such as 
using indigenous community knowledge into project design and implementa�on, 
plan�ng mangroves and na�ve tree species, quality monitoring and regular 
maintenance;

Youth-led climate movement is effec�ve in responding to the needs of the clima�cally 
stressed coastal community including rescuing flood-affected people, disaster relief 
distribu�on, canal excava�on, mangrove restora�on and preven�ng plas�c pollu�on;

Bangladesh needs to catch up with other mari�me na�ons in CMSP, a complex and 
universal concept that requires various skills and knowledge. The country has experts in 
universi�es who can collaborate with interna�onal partners to develop a suitable CMSP 
in the future;

Carbon dynamics differ among different land covers. Total GHG emissions in secondary 
mangrove site is higher than restored mangrove and aquaculture sites. Aquaculture has 
the least GHG emission due to limited carbon storage.

Key Recommenda�ons

Mul�-stakeholder approaches involving local authori�es, NGOs, academics and policy 
makers should be followed for promo�ng locally-led adapta�ons prac�ces towards a 
climate resilient coastal community;

TRM can improve climate resilience in the LBD, but a thorough evalua�on of its 
sustainability across societal, technical, financial, environmental and ins�tu�onal 
factors is necessary for sustainable implementa�on; 

Mangrove afforesta�on can enhance climate resilience and provide mul�ple benefits. It 
should be linked with carbon trading, resource management, market access, and 
alterna�ve income trainings for be�er community par�cipa�on and ownership;

Bangladesh needs a robust CMSP to benefit from the new mari�me boundary. Since the 
concept of CMSP is subject to mul�ple interpreta�ons and sectoral conflicts efforts 
should be made to assess the ecosystem service of the coast and the ocean with a 
par�cular focus on the Sundarbans mangrove forest on a priority basis.

Vulnerability Context and Coping Strategy of Coastal Community against 
Climate Change

Chaired by Dr. Stefan Alfred Groenewold from GIZ and co-chaired by Dr. Masagus M 
Prima Putra from Indonesia, this session aimed to explore the 
challengesandopportuni�es of coastal landscape transforma�on due to human and 
climate factors and how coastal communi�es are adap�ng to these changes. The session 
started with a keynote lecture on �dal river management as a viable strategy for 
enhancing climate resilience and con�nued with eight presenta�ons that addressed 
various aspects of climate change impacts and community responses such as locally-led 
adapta�ons prac�ces through mul�-stakeholder engagement, blue carbon trading 
through mangrove restora�on, livelihood diversifica�on through beekeeping in 
mangrove forests, na�ve tree plan�ng for mul�ple benefits for communi�es and 
ecosystems, women and youth involvement in mangrove restora�on and conserva�on 
ini�a�ves and marine spa�al planning for integrated and harmonized coastal land use.

Plenary Lecture

In his plenary lecture en�tled, "Is �dal river management a viable tool for climate 
resilience in the lower Bengal Delta?" Prof Dilip Kumar Da�a from 

Environmental Science Discipline, KU provided a vivid descrip�on of lower 
Bengal Delta (LBD) forma�on through a geological �me journey and 
described how this deltaic se�ng is generally vulnerable to lateral 
channel migra�on and the resultant river bank collapse along with a 
number of anthropogenic and geogenic hazards. Briefly, the LBD a�ained 
its morphometrics during 10 to 11 ka BP and was aggrega�onal un�l at 

least 7.5 ka BP followed by the process of prograda�on since 5 ka BP 
through phased overlapping of sediments during �dal cycles and was 

maintained by bio-�dal accre�onal processes. Although land reclama�on 
started during 13th century by the then land lords at community level, it was 1960s 

and onward that a highly top-down engineering solu�on drama�cally altered the coastal 
landscape. Earthen embankments, known as polder, were built along the en�re coastal 
districts to reclaim lands for se�lement and agriculture with inevitable consequence 
including sediment deposi�on outside and saline waterlogging inside the embanked areas. 
Suffering from a prolonged drainage conges�on and waterlogging, the community of Beel 
Bhaina in Khulna district came up with a solu�on that allow accre�on of sediment-starving 
�dal floodplains and temporal decline in ambient salinity of coastal regime, known as Tidal 
River Management (TRM). This approach was also found to dispense sediments from river 
bed crea�ng opportuni�es for fish and other aqua�c organisms to thrive. While TRM 
appeared to be a viable nature-based solu�on to restore �dal river dynamics, up and out 
scaling of this requires a site-specific detailed appraisal with regard to societal, technical, 
environmental, financial and ins�tu�onal sustainability aspects.
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A closing session on Day 2 of the Interna�onal Symposium consisted of session 
summaries, recap and reflec�ons on the events and interac�ons, apprecia�on of the 
session chairs, declara�on of best poster presenters followed by concluding remarks and 
vote of thanks. Presided over by Head, FMRT Discipline, Khulna University the concluding 
session was a�ended by the Chief Conservator of Forests (CCF), BFD as the Special Guest 
and honorable Vice Chancellor of Khulna University as the Chief Guest.

In his opening speech, Dr. Md. Nazmul Ahsan, Professor, FMRT Discipline, Khulna 
University provided an overview on the session topics and presenta�ons and informed 
the par�cipants that the session summaries and key messages would be compiled and 
condensed into a detailed report format for wider distribu�on. Reflec�ng on overall 
session plans Prof. Ahsan expressed his profound sa�sfac�on that the adap�ve design 
assisted in conduc�ng the sessions in an unprecedented schedule enabling the 
symposium speakers, panelists and par�cipants to stay focused and interested that 
resulted in the Symposium being one of the most memorable and contribu�ng learning, 
sharing, networking event for Khulna University. He noted that the symposium was a 
valuable opportunity to exchange and discuss informa�on on various aspects of coastal 
ecosystem and hoped that the symposium would inspire further development ac�vi�es 
and collabora�ons among the par�cipants.

Following the opening speech, Dr. Marc Verdegem from Wageningen University, 
Netherlands announced the best poster winners on behalf of the panel of five 
independent judges who evaluated the posters as to the content, style and 
presenta�ons. He praised the poster presenters for their innova�ve and original research 
ideas and their effec�ve communica�on skills. Dr. Verdegem said that he was impressed 
by the level of enthusiasm and crea�vity shown by the young researchers and concluded 
his speech by congratula�ng the winners and encouraging them to pursue their research 
goals.

The winners received cer�ficates of recogni�on, crests as well as cash prizes as token of 
apprecia�ons. The first prize went to a poster �tled "Effect of Microplas�cs on 
Phenotypic Traits and Enzyme Ac�vi�es in Guppy (Poecilia reticulata)", presented by a 
master's student from FMRT Discipline, KU. The second prize went to a poster �tled 
"Biochar as a Poten�al Soil Condi�oner in Saline Prone Coastal Area of Bangladesh", 
presented by a PhD student from Soil, Water & Environment Discipline , KU. The third 
prize went to a poster �tled "Effects of Plas�c Feeding and Preda�on on Reproduc�ve 
Performance of Guppy (Poecilia reticulata)", presented by an undergraduate student 
from FMRT Discipline, KU. The judges also gave honorable men�ons to two other posters 
that had scored highly in their evalua�on.

SPEECH BY THE CHIEF GUEST: 

The honorable Vice Chancellor of Khulna University delivered his speech as the Chief 
Guest of the closing session with an opening remark on how mangroves are vital for the 
survival and prosperity of coastal communi�es, as they provide habitats and food sources 
for fish and crabs. He emphasized that mangroves, fisheries and communi�es are linked 
in a linear chain that requires sustainability. He also discussed the historical significance 
of coastal areas as resource-rich regions that a�racted human se�lements and 
civiliza�ons. He thanked the diverse group of par�cipants from different parts of the 
world, who represented various stakeholders such as policymakers, managers and 
researchers, for a�ending the symposium and contribu�ng to the dialogue. He 
highlighted that our research strategy places a high priority on studying the coastal 
ecosystem and its impact on the coastal community. Finally, the honorable VC expressed 
his apprecia�on to the organizing commi�ee and students for their hard work and 
dedica�on in making the symposium a success.

The Interna�onal Symposium  came to a successful conclusion with a vote of thanks from 
Thies Geertz from GNF and a concluding remark by the Chair of the Organizing 
Commi�ee, Prof. Dr. Md. Golam Sarower. They acknowledged the contribu�ons of the 
par�cipants who had come from various countries to share their exper�se and 
perspec�ves on the topics of discussion and thanked the members of the organizing 
commi�ee for their remarkable efforts in planning and execu�ng such a valuable and 
informa�ve event.



SPEECH BY THE SPECIAL GUEST: 

Thanking the organizers for arranging such a valuable symposium on the 
forestry-fisheries nexus of the Sundarbans ecosystem, Md. Amir Hossain Chowdhury, 
Chief Conservator of Forests (CCF), BFD, shared his personal experience of working in the 
Sundarbans for seven years and how he learned to appreciate its beauty and diversity. 
The CCF said that he was well aware of the complex and unique ecosystem of the 
Sundarbans, which includes the nexus of freshwater and saline water, the diverse 
mangrove species, the rich fisheries resources and the local community that depends on 
them. He stressed the importance of managing the Sundarbans in a way that reduces the 
pressure from human ac�vi�es and protects its ecological balance. He stressed that the 
local community should be involved and par�cipate in the conserva�on and 
management of the mangrove forest. Expressing his concern over the declining fisheries 
resource in the face of climate change, the CCF urged for more research, monitoring and 
collabora�on among stakeholders to address these challenges and ensure the 
sustainability of this unique ecosystem. He concluded his speech by expressing his hope 
that the symposium outcome would generate new insights and recommenda�ons for the 
be�erment of the Sundarbans and its community. 
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ideas and their effec�ve communica�on skills. Dr. Verdegem said that he was impressed 
by the level of enthusiasm and crea�vity shown by the young researchers and concluded 
his speech by congratula�ng the winners and encouraging them to pursue their research 
goals.

The winners received cer�ficates of recogni�on, crests as well as cash prizes as token of 
apprecia�ons. The first prize went to a poster �tled "Effect of Microplas�cs on 
Phenotypic Traits and Enzyme Ac�vi�es in Guppy (Poecilia reticulata)", presented by a 
master's student from FMRT Discipline, KU. The second prize went to a poster �tled 
"Biochar as a Poten�al Soil Condi�oner in Saline Prone Coastal Area of Bangladesh", 
presented by a PhD student from Soil, Water & Environment Discipline , KU. The third 
prize went to a poster �tled "Effects of Plas�c Feeding and Preda�on on Reproduc�ve 
Performance of Guppy (Poecilia reticulata)", presented by an undergraduate student 
from FMRT Discipline, KU. The judges also gave honorable men�ons to two other posters 
that had scored highly in their evalua�on.

SPEECH BY THE CHIEF GUEST: 

The honorable Vice Chancellor of Khulna University delivered his speech as the Chief 
Guest of the closing session with an opening remark on how mangroves are vital for the 
survival and prosperity of coastal communi�es, as they provide habitats and food sources 
for fish and crabs. He emphasized that mangroves, fisheries and communi�es are linked 
in a linear chain that requires sustainability. He also discussed the historical significance 
of coastal areas as resource-rich regions that a�racted human se�lements and 
civiliza�ons. He thanked the diverse group of par�cipants from different parts of the 
world, who represented various stakeholders such as policymakers, managers and 
researchers, for a�ending the symposium and contribu�ng to the dialogue. He 
highlighted that our research strategy places a high priority on studying the coastal 
ecosystem and its impact on the coastal community. Finally, the honorable VC expressed 
his apprecia�on to the organizing commi�ee and students for their hard work and 
dedica�on in making the symposium a success.

The Interna�onal Symposium  came to a successful conclusion with a vote of thanks from 
Thies Geertz from GNF and a concluding remark by the Chair of the Organizing 
Commi�ee, Prof. Dr. Md. Golam Sarower. They acknowledged the contribu�ons of the 
par�cipants who had come from various countries to share their exper�se and 
perspec�ves on the topics of discussion and thanked the members of the organizing 
commi�ee for their remarkable efforts in planning and execu�ng such a valuable and 
informa�ve event.
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The CCF said that he was well aware of the complex and unique ecosystem of the 
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mangrove species, the rich fisheries resources and the local community that depends on 
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local community should be involved and par�cipate in the conserva�on and 
management of the mangrove forest. Expressing his concern over the declining fisheries 
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collabora�on among stakeholders to address these challenges and ensure the 
sustainability of this unique ecosystem. He concluded his speech by expressing his hope 
that the symposium outcome would generate new insights and recommenda�ons for the 
be�erment of the Sundarbans and its community. 
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the par�cipants that the session summaries and key messages would be compiled and 
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session plans Prof. Ahsan expressed his profound sa�sfac�on that the adap�ve design 
assisted in conduc�ng the sessions in an unprecedented schedule enabling the 
symposium speakers, panelists and par�cipants to stay focused and interested that 
resulted in the Symposium being one of the most memorable and contribu�ng learning, 
sharing, networking event for Khulna University. He noted that the symposium was a 
valuable opportunity to exchange and discuss informa�on on various aspects of coastal 
ecosystem and hoped that the symposium would inspire further development ac�vi�es 
and collabora�ons among the par�cipants.

Following the opening speech, Dr. Marc Verdegem from Wageningen University, 
Netherlands announced the best poster winners on behalf of the panel of five 
independent judges who evaluated the posters as to the content, style and 
presenta�ons. He praised the poster presenters for their innova�ve and original research 
ideas and their effec�ve communica�on skills. Dr. Verdegem said that he was impressed 
by the level of enthusiasm and crea�vity shown by the young researchers and concluded 
his speech by congratula�ng the winners and encouraging them to pursue their research 
goals.

The winners received cer�ficates of recogni�on, crests as well as cash prizes as token of 
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Phenotypic Traits and Enzyme Ac�vi�es in Guppy (Poecilia reticulata)", presented by a 
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from FMRT Discipline, KU. The judges also gave honorable men�ons to two other posters 
that had scored highly in their evalua�on.

SPEECH BY THE CHIEF GUEST: 

The honorable Vice Chancellor of Khulna University delivered his speech as the Chief 
Guest of the closing session with an opening remark on how mangroves are vital for the 
survival and prosperity of coastal communi�es, as they provide habitats and food sources 
for fish and crabs. He emphasized that mangroves, fisheries and communi�es are linked 
in a linear chain that requires sustainability. He also discussed the historical significance 
of coastal areas as resource-rich regions that a�racted human se�lements and 
civiliza�ons. He thanked the diverse group of par�cipants from different parts of the 
world, who represented various stakeholders such as policymakers, managers and 
researchers, for a�ending the symposium and contribu�ng to the dialogue. He 
highlighted that our research strategy places a high priority on studying the coastal 
ecosystem and its impact on the coastal community. Finally, the honorable VC expressed 
his apprecia�on to the organizing commi�ee and students for their hard work and 
dedica�on in making the symposium a success.

The Interna�onal Symposium  came to a successful conclusion with a vote of thanks from 
Thies Geertz from GNF and a concluding remark by the Chair of the Organizing 
Commi�ee, Prof. Dr. Md. Golam Sarower. They acknowledged the contribu�ons of the 
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informa�ve event.
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Inclusive and Equitable Market and Value Chains Development

This was the final scien�fic session of this Interna�onal Symposium, which was chaired by  
Ajanta Dey from Nature Environment and Wildlife Society and Dr. Vinita Apte from TERRE 
Policy Centre. Researchers and prac��oners presented their ac�vi�es and findings on 
topics related to inclusive and equitable market and value chains development in 
aquaculture and fisheries sub-sector involving forest dependent coastal farming 
community. The plenary lecture of this session highlighted the risks of climate change to 
coastal aquaculture and the significance of linking salt producers and aquaculture 
farmers with Artemia ini�a�ves to boost produc�vity. To the con�nua�on of this session, 
community-based ecotourism (CBET), mangrove afforesta�on, quality assessment of 
fermented fish products, replacement of fish meal in aquafeed and ecosystems services 
of mangroves in rela�on to gender were presented with recommenda�ons including 
value chain development for local Artemia cyst produc�on, establishment of ecovillages 
through CBET, plan�ng Keora as the priority species for mangrove afforesta�on, and 
using lac�c acid bacteria to improve the fermented fish products by comba�ng histamine 
producing bacteria.

Plenary Lecture

This session started with a plenary lecture �tled “Climate smart Artemia pond 
culture in Bangladesh” presented by Dr. Muhammad Meezanur Rahman 

from WorldFish. With a brief on the poten�al hazards that climate 
change poses to coastal aquaculture, Dr. Rahman discussed about 

enhancing agriculture and food systems by engaging salt producers 
with innova�ve Artemia culture technology. As one of the crucial 
live foods at the early life stages of fish, shrimp and other farmed 
aqua�c animals the importance of Artemia-which is currently being 

sourced from overseas-cannot be over emphasized. With 53% 
protein content Artemia is rich in all essen�al amino acids and 

polyunsaturated fa�y acids, which was found to increase spawn 
frequency and nauplii count in domes�cated shrimp. Interes�ngly, the 

superior nutri�onal quality of Artemia make it amenable to human 
consump�on as well in various forms and thus provides another avenue for income 
genera�on while ensuring food and nutri�on security of the popula�on. Dr. Rahman 
explained how climate-induced threats such as temperature fluctua�ons and natural 
disasters affect salt produc�on and consequently Artemia produc�on in southeast salt 
panes. On the other hand, the absence of Artemia biomass processing and preserva�on 
facili�es coupled with extended transporta�on to the aquaculture sites in the southwest 
contributes to mortality and loss of quality. To address this, efforts should be made to 
promote Artemia pond culture and establish its marke�ng facili�es and network 

throughout Bangladesh, which can improve coastal aquaculture produc�on by u�lizing 
locally produced Artemia cyst and biomass in one hand while, on the other hand, this can 
greatly contribute to combat malnutri�on and boost the income of both shrimp and salt 
farmers. 

Contributed Papers

A conceptual framework that highlights the use of community-based ecotourism 
(CBET) to develop coastal livelihoods and conserva�on efforts in Bangladesh was 

presented by Prof. Wasiul Islam from Forestry and Wood Technology Discipline 
of Khulna University. He described the concept of ecovillage as a 
community-led ini�a�ve to address social, economic and environmental issues 
that serves as a learning center for a sustainable future and promotes social 

innova�on. Ecovillages are designed by the local community and aim to 
harmonize the rela�onship between humans and nature to improve overall living 

standards. The principles prac�ced by an ecovillage include keeping the 
environment free from pollu�on, using the natural resources sustainably and priori�zing 
the environment over profit. The focus is on building a resilient local community through 
improved natural resource management, enhancing governance compe��veness and 
increasing community benefits. Crea�ng an ecovillage can provide many job 
opportuni�es for rural residents, leading to an improved lifestyle. The ecovillage concept 
through CBET can directly contribute to healthy mangroves, sustainable fisheries and 
climate resilient coastal community development. Dr. Islam finished his delibera�on with 
a concluding remark that the CBET is an itera�ve and adap�ve process that requires 
partnership among a wide variety of stakeholders with a community-focused business 
plan grounded on three core sustainability pillars: green business, community 
development and biodiversity conserva�on. 

Anusree Ghosh from BRAC’s Climate Change Program gave a presenta�on �tled “The 
trial and error of mangrove planta�on in a reclaimed land.” On the river mouth of 
the Feni River to the Bay of Bengal, BRAC ini�ated mangrove afforesta�on on a 
54.5 acre piece of reclaimed land in Mirsarai, Cha�ogram in August 2021 for 
climate mi�ga�on and economic benefits of COVID-19 vulnerable 
communi�es. The presenta�on included preliminary results on mangrove 
species survivability. Mangroves saplings were collected from nurseries and the 
management included soil and water salinity test, irriga�on, applica�on of cow 
dung, cul�va�on of Dainchha (Sesbania bispinosa) and no grass removal. Following 
18 months planta�on, it was found that 90-98% of the Pashur, Kakra, Sundari and 
Goran saplings survived while the survivability of Gewa and Baen was 65 and 55%, 
respec�vely but negligible (3%) for Keora saplings. Interes�ngly, Keora, Baen and Gewa 
are the most commonly plated mangrove species for afforesta�on with be�er 
survivability rates elsewhere. The author concluded that mangrove planta�on in the 
reclaimed land is expected to provide a habitat for increased biodiversity while 

contribu�ng towards climate mi�ga�on through atmospheric carbon sequestra�on in 
the planted mangrove biomass.  

The fishermen community of the coastal districts of Indonesia derive part of their 
livelihood incomes from ac�vi�es related to fermented fish product processing 

and marke�ng. Dr. Masagus Muhammad Prima Putra from Indonesia shared his 
research results summarizing the problem of fish fermenta�on and a poten�al 
solu�on thereof. In Indonesia, fishermen produce various fermented fish 
products from scombroid fish such as tuna, skipjack and similar other fish. This 

type of fish allows for forma�on of histamine that o�en causes intoxica�on. The 
author found that lac�c acid bacteria (LAB) produce compounds that can combat 

histamine-producing bacteria. A�er characterizing 187 poten�al LAB isolates, Dr. 
Putra successfully isolated Weisella sp. as a candidate to be used as a bacterial starter. 
An�bacterial tests showed that the bacteriocin produced by the isolated Weisella sp. was 
able to inhibit the growth of Staphylococcus aureus, Salmonella sp. and Citrobacter 
feundii, and that the bacteriocin was stable at various temperatures. Prepara�on of 
fermented fish products in presence of Weisella sp and determina�on of its effect on 
histamine produc�on and other quality a�ributes of fermented products were planned 
for further inves�ga�on. 

Dr. Sheikh Julfikar Hossain from Khulna University talked about the health benefits 
of fruits from the mangrove tree Sonneratia apetala, locally known as Keora. The 
fruit is popularly consumed by people living in the coastal villages around the 
Sundarbans. It is mostly consumed either by cooking with other food items or 
as a condiment a�er processing to produce pickles and at �mes the raw juice 
is taken to treat diarrheal ailments. It is widely believed that the fruit contains 
various nutri�onal compounds that contribute to its nutraceu�cal and 
pharmacological proper�es although empirical data suppor�ng this hypothesis 
are lacking. The study involved collec�ng fruit samples from the Sundarbans, 
separa�ng the pericarp and seed, drying and pulverizing them into fine powder and 
extrac�ng substances to determine various nutraceu�cal and pharmacological proper�es 
of the fruit. It was found that the fruit contained various ac�ve compounds, polyphenols, 
flavonoids, anthocyanins, vitamin C and an�oxidants while the fruit extracts showed 
an�oxidant, an�-diabe�c, an�bacterial, hepatoprotec�ve, inhibi�on of elastase induce 
lung injury, an�-aging, an�-diarrheal, and analgesic proper�es in various in vitro and in 
vivo tests. Gallic acid, catechin, caffeic acid, epicatechin, ellagic acid, and querce�n were 
the major polyphenols in methanol frac�on of the Keora seed whereas linoleic acid, 
palmi�c acid, ascorbyl palmitate, and stearic acid comprised 85% of n-hexane frac�on of 
the seed. These results suggest that the mangrove fruit offers tremendous poten�al for 
the development of func�onal foods and dietary supplements. Hence, efforts should be 
made to conduct further studies and establish appropriate value chain for such products 
linking coastal community to the wider market system.

There is a dearth of knowledge on ecosystem services and gender rela�ons among 
the Sundarbans dependent communi�es in the coastal polders of Bangladesh. To 

this effect, Md. Siddikur Rahman from Solidaridad presented a paper that aimed 
to assess local people’s percep�on of the ecosystem services of mangroves in 
rela�on to gender ;and socioeconomic status. Data were collected through 
semi-structured interviews with male and female mangrove resource 

collectors in three socioeconomically contras�ng upazillas (sub-district) 
belonging to three southwest coastal districts. The study found that both men 

and women in the Sundarbans area depend on the forest seasonally and have 
similar percep�ons of its importance. However, preferences, collec�on quan��es and 
value of per unit mangrove resources/services differ between men and women and 
among the socioeconomically contras�ng areas with increasing distance from the 
Sundarbans. Thus, Mr. Rahman recommended that gender should be taken into account 
when valuing ecosystem services and protec�ng mangrove forests, especially in the 
Sundarbans and that appropriate policy and fiscal supports should be devised for women 
and other resource poor sec�ons of the forest dependent community.

Fishmeal is the single most cost limi�ng factor for the sustainable development 
aquaculture in Bangladesh and maggot meal could provide an ideal solu�on to 
this problem. This was the topic of the presenta�on by Dr. Md. Shah Alam Sarker 
from Bangladesh Open University where, ci�ng research results from rainbow 
trout Oncorhynchus mykiss, he discussed how maggot meal could be used as a 
subs�tute for fish meal in the diets of fish. Maggot meal is a rela�vely new 
approach to using insects in fish nutri�on and is produced from the 
semitransparent larval stage of the house fly worm, Musca domestica. A�er 
feeding maggot meal to rainbow trout for 12 weeks, Dr. Sarker found that the 
nutri�onal composi�on of the fish improved and that maggot meal can be used as a total 
replacement for fish meal in prac�cal diets for rainbow trout, as there were no significant 
differences in the measured parameters.

Major Findings

Instead of impor�ng, Artemia can be grown in salt panes instead of imported. The 
cultured Artemia was rich in all essen�al amino acids and polyunsaturated fa�y acids, 
and was found to increase spawn frequency and nauplii count in domes�cated shrimp 
hatchery. The superior nutri�onal quality of Artemia make it amenable to human 
consump�on as well providing another avenue for income genera�on by 
impoverished coastal community while contribu�ng to aquaculture sub-sector 
sustainability;

Ecovillage as a CBET ini�a�ve has the poten�al to harmonize the rela�onship between 
humans and nature to improve overall living standards through u�lizing the natural 
resources sustainably and priori�zing the environment over profit;
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Weisella sp., a Lac�c acid bacterium can prevent histamine produc�on in fermented fish 
products made from scombroid fish, a problem encountered by coastal fishermen 
community;

Mangrove fruit Keora contains various nutraceu�cal and pharmacological proper�es 
making this fruit as a poten�al raw material for the development of func�onal foods 
and dietary supplements that could incen�vize coastal community to protect and 
promote mangroves;

Preferences, collec�on quan��es and value of per unit mangrove resources differ 
between men and women and among different socioeconomic strata in the coastal 
districts of Bangladesh;

Maggot meal can be used as a total replacement for environmentally unsustainable and 
highly cost-prohibi�ve fish meal in prac�cal diets for fish.

Key Recommenda�ons

Pond culture of Artemia and establishment of its marke�ng facili�es should be ensured 
to improve coastal aquaculture produc�on and to boost the income of both shrimp 
and salt farmers;

CBET is an itera�ve and adap�ve process that requires partnership among a wide variety 
of stakeholders with a community-focused business plan grounded on three core 
sustainability pillars: green business, community development and biodiversity 
conserva�on;

Prepara�on of fermented fish products in presence of Weisella sp and determina�on of 
its effect on histamine produc�on and other quality a�ributes of fermented products 
were planned for further inves�ga�on;

The mangrove fruit offers tremendous poten�al for the development of func�onal foods 
and dietary supplements. Hence, efforts should be made to conduct further studies 
and establish appropriate value chain for such products linking coastal community to 
the wider market system;

Gender should be taken into account when valuing ecosystem services and protec�ng 
mangrove forests, especially in the Sundarbans and that appropriate policy and fiscal 
supports should be devised for women and other resource poor sec�ons of the forest 
dependent community;

Maggot meal can be used as a total replacement for fish meal in prac�cal diets for 
rainbow trout, as there were no significant differences in the measured parameters.

SPEECH BY THE SPECIAL GUEST: 

Thanking the organizers for arranging such a valuable symposium on the 
forestry-fisheries nexus of the Sundarbans ecosystem, Md. Amir Hossain Chowdhury, 
Chief Conservator of Forests (CCF), BFD, shared his personal experience of working in the 
Sundarbans for seven years and how he learned to appreciate its beauty and diversity. 
The CCF said that he was well aware of the complex and unique ecosystem of the 
Sundarbans, which includes the nexus of freshwater and saline water, the diverse 
mangrove species, the rich fisheries resources and the local community that depends on 
them. He stressed the importance of managing the Sundarbans in a way that reduces the 
pressure from human ac�vi�es and protects its ecological balance. He stressed that the 
local community should be involved and par�cipate in the conserva�on and 
management of the mangrove forest. Expressing his concern over the declining fisheries 
resource in the face of climate change, the CCF urged for more research, monitoring and 
collabora�on among stakeholders to address these challenges and ensure the 
sustainability of this unique ecosystem. He concluded his speech by expressing his hope 
that the symposium outcome would generate new insights and recommenda�ons for the 
be�erment of the Sundarbans and its community. 

A closing session on Day 2 of the Interna�onal Symposium consisted of session 
summaries, recap and reflec�ons on the events and interac�ons, apprecia�on of the 
session chairs, declara�on of best poster presenters followed by concluding remarks and 
vote of thanks. Presided over by Head, FMRT Discipline, Khulna University the concluding 
session was a�ended by the Chief Conservator of Forests (CCF), BFD as the Special Guest 
and honorable Vice Chancellor of Khulna University as the Chief Guest.

In his opening speech, Dr. Md. Nazmul Ahsan, Professor, FMRT Discipline, Khulna 
University provided an overview on the session topics and presenta�ons and informed 
the par�cipants that the session summaries and key messages would be compiled and 
condensed into a detailed report format for wider distribu�on. Reflec�ng on overall 
session plans Prof. Ahsan expressed his profound sa�sfac�on that the adap�ve design 
assisted in conduc�ng the sessions in an unprecedented schedule enabling the 
symposium speakers, panelists and par�cipants to stay focused and interested that 
resulted in the Symposium being one of the most memorable and contribu�ng learning, 
sharing, networking event for Khulna University. He noted that the symposium was a 
valuable opportunity to exchange and discuss informa�on on various aspects of coastal 
ecosystem and hoped that the symposium would inspire further development ac�vi�es 
and collabora�ons among the par�cipants.

Following the opening speech, Dr. Marc Verdegem from Wageningen University, 
Netherlands announced the best poster winners on behalf of the panel of five 
independent judges who evaluated the posters as to the content, style and 
presenta�ons. He praised the poster presenters for their innova�ve and original research 
ideas and their effec�ve communica�on skills. Dr. Verdegem said that he was impressed 
by the level of enthusiasm and crea�vity shown by the young researchers and concluded 
his speech by congratula�ng the winners and encouraging them to pursue their research 
goals.

The winners received cer�ficates of recogni�on, crests as well as cash prizes as token of 
apprecia�ons. The first prize went to a poster �tled "Effect of Microplas�cs on 
Phenotypic Traits and Enzyme Ac�vi�es in Guppy (Poecilia reticulata)", presented by a 
master's student from FMRT Discipline, KU. The second prize went to a poster �tled 
"Biochar as a Poten�al Soil Condi�oner in Saline Prone Coastal Area of Bangladesh", 
presented by a PhD student from Soil, Water & Environment Discipline , KU. The third 
prize went to a poster �tled "Effects of Plas�c Feeding and Preda�on on Reproduc�ve 
Performance of Guppy (Poecilia reticulata)", presented by an undergraduate student 
from FMRT Discipline, KU. The judges also gave honorable men�ons to two other posters 
that had scored highly in their evalua�on.

SPEECH BY THE CHIEF GUEST: 

The honorable Vice Chancellor of Khulna University delivered his speech as the Chief 
Guest of the closing session with an opening remark on how mangroves are vital for the 
survival and prosperity of coastal communi�es, as they provide habitats and food sources 
for fish and crabs. He emphasized that mangroves, fisheries and communi�es are linked 
in a linear chain that requires sustainability. He also discussed the historical significance 
of coastal areas as resource-rich regions that a�racted human se�lements and 
civiliza�ons. He thanked the diverse group of par�cipants from different parts of the 
world, who represented various stakeholders such as policymakers, managers and 
researchers, for a�ending the symposium and contribu�ng to the dialogue. He 
highlighted that our research strategy places a high priority on studying the coastal 
ecosystem and its impact on the coastal community. Finally, the honorable VC expressed 
his apprecia�on to the organizing commi�ee and students for their hard work and 
dedica�on in making the symposium a success.

The Interna�onal Symposium  came to a successful conclusion with a vote of thanks from 
Thies Geertz from GNF and a concluding remark by the Chair of the Organizing 
Commi�ee, Prof. Dr. Md. Golam Sarower. They acknowledged the contribu�ons of the 
par�cipants who had come from various countries to share their exper�se and 
perspec�ves on the topics of discussion and thanked the members of the organizing 
commi�ee for their remarkable efforts in planning and execu�ng such a valuable and 
informa�ve event.



4

Inclusive and Equitable Market and Value Chains Development

This was the final scien�fic session of this Interna�onal Symposium, which was chaired by  
Ajanta Dey from Nature Environment and Wildlife Society and Dr. Vinita Apte from TERRE 
Policy Centre. Researchers and prac��oners presented their ac�vi�es and findings on 
topics related to inclusive and equitable market and value chains development in 
aquaculture and fisheries sub-sector involving forest dependent coastal farming 
community. The plenary lecture of this session highlighted the risks of climate change to 
coastal aquaculture and the significance of linking salt producers and aquaculture 
farmers with Artemia ini�a�ves to boost produc�vity. To the con�nua�on of this session, 
community-based ecotourism (CBET), mangrove afforesta�on, quality assessment of 
fermented fish products, replacement of fish meal in aquafeed and ecosystems services 
of mangroves in rela�on to gender were presented with recommenda�ons including 
value chain development for local Artemia cyst produc�on, establishment of ecovillages 
through CBET, plan�ng Keora as the priority species for mangrove afforesta�on, and 
using lac�c acid bacteria to improve the fermented fish products by comba�ng histamine 
producing bacteria.

Plenary Lecture

This session started with a plenary lecture �tled “Climate smart Artemia pond 
culture in Bangladesh” presented by Dr. Muhammad Meezanur Rahman 

from WorldFish. With a brief on the poten�al hazards that climate 
change poses to coastal aquaculture, Dr. Rahman discussed about 

enhancing agriculture and food systems by engaging salt producers 
with innova�ve Artemia culture technology. As one of the crucial 
live foods at the early life stages of fish, shrimp and other farmed 
aqua�c animals the importance of Artemia-which is currently being 

sourced from overseas-cannot be over emphasized. With 53% 
protein content Artemia is rich in all essen�al amino acids and 

polyunsaturated fa�y acids, which was found to increase spawn 
frequency and nauplii count in domes�cated shrimp. Interes�ngly, the 

superior nutri�onal quality of Artemia make it amenable to human 
consump�on as well in various forms and thus provides another avenue for income 
genera�on while ensuring food and nutri�on security of the popula�on. Dr. Rahman 
explained how climate-induced threats such as temperature fluctua�ons and natural 
disasters affect salt produc�on and consequently Artemia produc�on in southeast salt 
panes. On the other hand, the absence of Artemia biomass processing and preserva�on 
facili�es coupled with extended transporta�on to the aquaculture sites in the southwest 
contributes to mortality and loss of quality. To address this, efforts should be made to 
promote Artemia pond culture and establish its marke�ng facili�es and network 

throughout Bangladesh, which can improve coastal aquaculture produc�on by u�lizing 
locally produced Artemia cyst and biomass in one hand while, on the other hand, this can 
greatly contribute to combat malnutri�on and boost the income of both shrimp and salt 
farmers. 

Contributed Papers

A conceptual framework that highlights the use of community-based ecotourism 
(CBET) to develop coastal livelihoods and conserva�on efforts in Bangladesh was 

presented by Prof. Wasiul Islam from Forestry and Wood Technology Discipline 
of Khulna University. He described the concept of ecovillage as a 
community-led ini�a�ve to address social, economic and environmental issues 
that serves as a learning center for a sustainable future and promotes social 

innova�on. Ecovillages are designed by the local community and aim to 
harmonize the rela�onship between humans and nature to improve overall living 

standards. The principles prac�ced by an ecovillage include keeping the 
environment free from pollu�on, using the natural resources sustainably and priori�zing 
the environment over profit. The focus is on building a resilient local community through 
improved natural resource management, enhancing governance compe��veness and 
increasing community benefits. Crea�ng an ecovillage can provide many job 
opportuni�es for rural residents, leading to an improved lifestyle. The ecovillage concept 
through CBET can directly contribute to healthy mangroves, sustainable fisheries and 
climate resilient coastal community development. Dr. Islam finished his delibera�on with 
a concluding remark that the CBET is an itera�ve and adap�ve process that requires 
partnership among a wide variety of stakeholders with a community-focused business 
plan grounded on three core sustainability pillars: green business, community 
development and biodiversity conserva�on. 

Anusree Ghosh from BRAC’s Climate Change Program gave a presenta�on �tled “The 
trial and error of mangrove planta�on in a reclaimed land.” On the river mouth of 
the Feni River to the Bay of Bengal, BRAC ini�ated mangrove afforesta�on on a 
54.5 acre piece of reclaimed land in Mirsarai, Cha�ogram in August 2021 for 
climate mi�ga�on and economic benefits of COVID-19 vulnerable 
communi�es. The presenta�on included preliminary results on mangrove 
species survivability. Mangroves saplings were collected from nurseries and the 
management included soil and water salinity test, irriga�on, applica�on of cow 
dung, cul�va�on of Dainchha (Sesbania bispinosa) and no grass removal. Following 
18 months planta�on, it was found that 90-98% of the Pashur, Kakra, Sundari and 
Goran saplings survived while the survivability of Gewa and Baen was 65 and 55%, 
respec�vely but negligible (3%) for Keora saplings. Interes�ngly, Keora, Baen and Gewa 
are the most commonly plated mangrove species for afforesta�on with be�er 
survivability rates elsewhere. The author concluded that mangrove planta�on in the 
reclaimed land is expected to provide a habitat for increased biodiversity while 

contribu�ng towards climate mi�ga�on through atmospheric carbon sequestra�on in 
the planted mangrove biomass.  

The fishermen community of the coastal districts of Indonesia derive part of their 
livelihood incomes from ac�vi�es related to fermented fish product processing 

and marke�ng. Dr. Masagus Muhammad Prima Putra from Indonesia shared his 
research results summarizing the problem of fish fermenta�on and a poten�al 
solu�on thereof. In Indonesia, fishermen produce various fermented fish 
products from scombroid fish such as tuna, skipjack and similar other fish. This 

type of fish allows for forma�on of histamine that o�en causes intoxica�on. The 
author found that lac�c acid bacteria (LAB) produce compounds that can combat 

histamine-producing bacteria. A�er characterizing 187 poten�al LAB isolates, Dr. 
Putra successfully isolated Weisella sp. as a candidate to be used as a bacterial starter. 
An�bacterial tests showed that the bacteriocin produced by the isolated Weisella sp. was 
able to inhibit the growth of Staphylococcus aureus, Salmonella sp. and Citrobacter 
feundii, and that the bacteriocin was stable at various temperatures. Prepara�on of 
fermented fish products in presence of Weisella sp and determina�on of its effect on 
histamine produc�on and other quality a�ributes of fermented products were planned 
for further inves�ga�on. 

Dr. Sheikh Julfikar Hossain from Khulna University talked about the health benefits 
of fruits from the mangrove tree Sonneratia apetala, locally known as Keora. The 
fruit is popularly consumed by people living in the coastal villages around the 
Sundarbans. It is mostly consumed either by cooking with other food items or 
as a condiment a�er processing to produce pickles and at �mes the raw juice 
is taken to treat diarrheal ailments. It is widely believed that the fruit contains 
various nutri�onal compounds that contribute to its nutraceu�cal and 
pharmacological proper�es although empirical data suppor�ng this hypothesis 
are lacking. The study involved collec�ng fruit samples from the Sundarbans, 
separa�ng the pericarp and seed, drying and pulverizing them into fine powder and 
extrac�ng substances to determine various nutraceu�cal and pharmacological proper�es 
of the fruit. It was found that the fruit contained various ac�ve compounds, polyphenols, 
flavonoids, anthocyanins, vitamin C and an�oxidants while the fruit extracts showed 
an�oxidant, an�-diabe�c, an�bacterial, hepatoprotec�ve, inhibi�on of elastase induce 
lung injury, an�-aging, an�-diarrheal, and analgesic proper�es in various in vitro and in 
vivo tests. Gallic acid, catechin, caffeic acid, epicatechin, ellagic acid, and querce�n were 
the major polyphenols in methanol frac�on of the Keora seed whereas linoleic acid, 
palmi�c acid, ascorbyl palmitate, and stearic acid comprised 85% of n-hexane frac�on of 
the seed. These results suggest that the mangrove fruit offers tremendous poten�al for 
the development of func�onal foods and dietary supplements. Hence, efforts should be 
made to conduct further studies and establish appropriate value chain for such products 
linking coastal community to the wider market system.

There is a dearth of knowledge on ecosystem services and gender rela�ons among 
the Sundarbans dependent communi�es in the coastal polders of Bangladesh. To 

this effect, Md. Siddikur Rahman from Solidaridad presented a paper that aimed 
to assess local people’s percep�on of the ecosystem services of mangroves in 
rela�on to gender ;and socioeconomic status. Data were collected through 
semi-structured interviews with male and female mangrove resource 

collectors in three socioeconomically contras�ng upazillas (sub-district) 
belonging to three southwest coastal districts. The study found that both men 

and women in the Sundarbans area depend on the forest seasonally and have 
similar percep�ons of its importance. However, preferences, collec�on quan��es and 
value of per unit mangrove resources/services differ between men and women and 
among the socioeconomically contras�ng areas with increasing distance from the 
Sundarbans. Thus, Mr. Rahman recommended that gender should be taken into account 
when valuing ecosystem services and protec�ng mangrove forests, especially in the 
Sundarbans and that appropriate policy and fiscal supports should be devised for women 
and other resource poor sec�ons of the forest dependent community.

Fishmeal is the single most cost limi�ng factor for the sustainable development 
aquaculture in Bangladesh and maggot meal could provide an ideal solu�on to 
this problem. This was the topic of the presenta�on by Dr. Md. Shah Alam Sarker 
from Bangladesh Open University where, ci�ng research results from rainbow 
trout Oncorhynchus mykiss, he discussed how maggot meal could be used as a 
subs�tute for fish meal in the diets of fish. Maggot meal is a rela�vely new 
approach to using insects in fish nutri�on and is produced from the 
semitransparent larval stage of the house fly worm, Musca domestica. A�er 
feeding maggot meal to rainbow trout for 12 weeks, Dr. Sarker found that the 
nutri�onal composi�on of the fish improved and that maggot meal can be used as a total 
replacement for fish meal in prac�cal diets for rainbow trout, as there were no significant 
differences in the measured parameters.

Major Findings

Instead of impor�ng, Artemia can be grown in salt panes instead of imported. The 
cultured Artemia was rich in all essen�al amino acids and polyunsaturated fa�y acids, 
and was found to increase spawn frequency and nauplii count in domes�cated shrimp 
hatchery. The superior nutri�onal quality of Artemia make it amenable to human 
consump�on as well providing another avenue for income genera�on by 
impoverished coastal community while contribu�ng to aquaculture sub-sector 
sustainability;

Ecovillage as a CBET ini�a�ve has the poten�al to harmonize the rela�onship between 
humans and nature to improve overall living standards through u�lizing the natural 
resources sustainably and priori�zing the environment over profit;

Weisella sp., a Lac�c acid bacterium can prevent histamine produc�on in fermented fish 
products made from scombroid fish, a problem encountered by coastal fishermen 
community;

Mangrove fruit Keora contains various nutraceu�cal and pharmacological proper�es 
making this fruit as a poten�al raw material for the development of func�onal foods 
and dietary supplements that could incen�vize coastal community to protect and 
promote mangroves;

Preferences, collec�on quan��es and value of per unit mangrove resources differ 
between men and women and among different socioeconomic strata in the coastal 
districts of Bangladesh;

Maggot meal can be used as a total replacement for environmentally unsustainable and 
highly cost-prohibi�ve fish meal in prac�cal diets for fish.

Key Recommenda�ons

Pond culture of Artemia and establishment of its marke�ng facili�es should be ensured 
to improve coastal aquaculture produc�on and to boost the income of both shrimp 
and salt farmers;

CBET is an itera�ve and adap�ve process that requires partnership among a wide variety 
of stakeholders with a community-focused business plan grounded on three core 
sustainability pillars: green business, community development and biodiversity 
conserva�on;

Prepara�on of fermented fish products in presence of Weisella sp and determina�on of 
its effect on histamine produc�on and other quality a�ributes of fermented products 
were planned for further inves�ga�on;

The mangrove fruit offers tremendous poten�al for the development of func�onal foods 
and dietary supplements. Hence, efforts should be made to conduct further studies 
and establish appropriate value chain for such products linking coastal community to 
the wider market system;

Gender should be taken into account when valuing ecosystem services and protec�ng 
mangrove forests, especially in the Sundarbans and that appropriate policy and fiscal 
supports should be devised for women and other resource poor sec�ons of the forest 
dependent community;

Maggot meal can be used as a total replacement for fish meal in prac�cal diets for 
rainbow trout, as there were no significant differences in the measured parameters.
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SPEECH BY THE SPECIAL GUEST: 

Thanking the organizers for arranging such a valuable symposium on the 
forestry-fisheries nexus of the Sundarbans ecosystem, Md. Amir Hossain Chowdhury, 
Chief Conservator of Forests (CCF), BFD, shared his personal experience of working in the 
Sundarbans for seven years and how he learned to appreciate its beauty and diversity. 
The CCF said that he was well aware of the complex and unique ecosystem of the 
Sundarbans, which includes the nexus of freshwater and saline water, the diverse 
mangrove species, the rich fisheries resources and the local community that depends on 
them. He stressed the importance of managing the Sundarbans in a way that reduces the 
pressure from human ac�vi�es and protects its ecological balance. He stressed that the 
local community should be involved and par�cipate in the conserva�on and 
management of the mangrove forest. Expressing his concern over the declining fisheries 
resource in the face of climate change, the CCF urged for more research, monitoring and 
collabora�on among stakeholders to address these challenges and ensure the 
sustainability of this unique ecosystem. He concluded his speech by expressing his hope 
that the symposium outcome would generate new insights and recommenda�ons for the 
be�erment of the Sundarbans and its community. 

A closing session on Day 2 of the Interna�onal Symposium consisted of session 
summaries, recap and reflec�ons on the events and interac�ons, apprecia�on of the 
session chairs, declara�on of best poster presenters followed by concluding remarks and 
vote of thanks. Presided over by Head, FMRT Discipline, Khulna University the concluding 
session was a�ended by the Chief Conservator of Forests (CCF), BFD as the Special Guest 
and honorable Vice Chancellor of Khulna University as the Chief Guest.

In his opening speech, Dr. Md. Nazmul Ahsan, Professor, FMRT Discipline, Khulna 
University provided an overview on the session topics and presenta�ons and informed 
the par�cipants that the session summaries and key messages would be compiled and 
condensed into a detailed report format for wider distribu�on. Reflec�ng on overall 
session plans Prof. Ahsan expressed his profound sa�sfac�on that the adap�ve design 
assisted in conduc�ng the sessions in an unprecedented schedule enabling the 
symposium speakers, panelists and par�cipants to stay focused and interested that 
resulted in the Symposium being one of the most memorable and contribu�ng learning, 
sharing, networking event for Khulna University. He noted that the symposium was a 
valuable opportunity to exchange and discuss informa�on on various aspects of coastal 
ecosystem and hoped that the symposium would inspire further development ac�vi�es 
and collabora�ons among the par�cipants.

Following the opening speech, Dr. Marc Verdegem from Wageningen University, 
Netherlands announced the best poster winners on behalf of the panel of five 
independent judges who evaluated the posters as to the content, style and 
presenta�ons. He praised the poster presenters for their innova�ve and original research 
ideas and their effec�ve communica�on skills. Dr. Verdegem said that he was impressed 
by the level of enthusiasm and crea�vity shown by the young researchers and concluded 
his speech by congratula�ng the winners and encouraging them to pursue their research 
goals.

The winners received cer�ficates of recogni�on, crests as well as cash prizes as token of 
apprecia�ons. The first prize went to a poster �tled "Effect of Microplas�cs on 
Phenotypic Traits and Enzyme Ac�vi�es in Guppy (Poecilia reticulata)", presented by a 
master's student from FMRT Discipline, KU. The second prize went to a poster �tled 
"Biochar as a Poten�al Soil Condi�oner in Saline Prone Coastal Area of Bangladesh", 
presented by a PhD student from Soil, Water & Environment Discipline , KU. The third 
prize went to a poster �tled "Effects of Plas�c Feeding and Preda�on on Reproduc�ve 
Performance of Guppy (Poecilia reticulata)", presented by an undergraduate student 
from FMRT Discipline, KU. The judges also gave honorable men�ons to two other posters 
that had scored highly in their evalua�on.

SPEECH BY THE CHIEF GUEST: 

The honorable Vice Chancellor of Khulna University delivered his speech as the Chief 
Guest of the closing session with an opening remark on how mangroves are vital for the 
survival and prosperity of coastal communi�es, as they provide habitats and food sources 
for fish and crabs. He emphasized that mangroves, fisheries and communi�es are linked 
in a linear chain that requires sustainability. He also discussed the historical significance 
of coastal areas as resource-rich regions that a�racted human se�lements and 
civiliza�ons. He thanked the diverse group of par�cipants from different parts of the 
world, who represented various stakeholders such as policymakers, managers and 
researchers, for a�ending the symposium and contribu�ng to the dialogue. He 
highlighted that our research strategy places a high priority on studying the coastal 
ecosystem and its impact on the coastal community. Finally, the honorable VC expressed 
his apprecia�on to the organizing commi�ee and students for their hard work and 
dedica�on in making the symposium a success.

The Interna�onal Symposium  came to a successful conclusion with a vote of thanks from 
Thies Geertz from GNF and a concluding remark by the Chair of the Organizing 
Commi�ee, Prof. Dr. Md. Golam Sarower. They acknowledged the contribu�ons of the 
par�cipants who had come from various countries to share their exper�se and 
perspec�ves on the topics of discussion and thanked the members of the organizing 
commi�ee for their remarkable efforts in planning and execu�ng such a valuable and 
informa�ve event.



Inclusive and Equitable Market and Value Chains Development

This was the final scien�fic session of this Interna�onal Symposium, which was chaired by  
Ajanta Dey from Nature Environment and Wildlife Society and Dr. Vinita Apte from TERRE 
Policy Centre. Researchers and prac��oners presented their ac�vi�es and findings on 
topics related to inclusive and equitable market and value chains development in 
aquaculture and fisheries sub-sector involving forest dependent coastal farming 
community. The plenary lecture of this session highlighted the risks of climate change to 
coastal aquaculture and the significance of linking salt producers and aquaculture 
farmers with Artemia ini�a�ves to boost produc�vity. To the con�nua�on of this session, 
community-based ecotourism (CBET), mangrove afforesta�on, quality assessment of 
fermented fish products, replacement of fish meal in aquafeed and ecosystems services 
of mangroves in rela�on to gender were presented with recommenda�ons including 
value chain development for local Artemia cyst produc�on, establishment of ecovillages 
through CBET, plan�ng Keora as the priority species for mangrove afforesta�on, and 
using lac�c acid bacteria to improve the fermented fish products by comba�ng histamine 
producing bacteria.

Plenary Lecture

This session started with a plenary lecture �tled “Climate smart Artemia pond 
culture in Bangladesh” presented by Dr. Muhammad Meezanur Rahman 

from WorldFish. With a brief on the poten�al hazards that climate 
change poses to coastal aquaculture, Dr. Rahman discussed about 

enhancing agriculture and food systems by engaging salt producers 
with innova�ve Artemia culture technology. As one of the crucial 
live foods at the early life stages of fish, shrimp and other farmed 
aqua�c animals the importance of Artemia-which is currently being 

sourced from overseas-cannot be over emphasized. With 53% 
protein content Artemia is rich in all essen�al amino acids and 

polyunsaturated fa�y acids, which was found to increase spawn 
frequency and nauplii count in domes�cated shrimp. Interes�ngly, the 

superior nutri�onal quality of Artemia make it amenable to human 
consump�on as well in various forms and thus provides another avenue for income 
genera�on while ensuring food and nutri�on security of the popula�on. Dr. Rahman 
explained how climate-induced threats such as temperature fluctua�ons and natural 
disasters affect salt produc�on and consequently Artemia produc�on in southeast salt 
panes. On the other hand, the absence of Artemia biomass processing and preserva�on 
facili�es coupled with extended transporta�on to the aquaculture sites in the southwest 
contributes to mortality and loss of quality. To address this, efforts should be made to 
promote Artemia pond culture and establish its marke�ng facili�es and network 

throughout Bangladesh, which can improve coastal aquaculture produc�on by u�lizing 
locally produced Artemia cyst and biomass in one hand while, on the other hand, this can 
greatly contribute to combat malnutri�on and boost the income of both shrimp and salt 
farmers. 

Contributed Papers

A conceptual framework that highlights the use of community-based ecotourism 
(CBET) to develop coastal livelihoods and conserva�on efforts in Bangladesh was 

presented by Prof. Wasiul Islam from Forestry and Wood Technology Discipline 
of Khulna University. He described the concept of ecovillage as a 
community-led ini�a�ve to address social, economic and environmental issues 
that serves as a learning center for a sustainable future and promotes social 

innova�on. Ecovillages are designed by the local community and aim to 
harmonize the rela�onship between humans and nature to improve overall living 

standards. The principles prac�ced by an ecovillage include keeping the 
environment free from pollu�on, using the natural resources sustainably and priori�zing 
the environment over profit. The focus is on building a resilient local community through 
improved natural resource management, enhancing governance compe��veness and 
increasing community benefits. Crea�ng an ecovillage can provide many job 
opportuni�es for rural residents, leading to an improved lifestyle. The ecovillage concept 
through CBET can directly contribute to healthy mangroves, sustainable fisheries and 
climate resilient coastal community development. Dr. Islam finished his delibera�on with 
a concluding remark that the CBET is an itera�ve and adap�ve process that requires 
partnership among a wide variety of stakeholders with a community-focused business 
plan grounded on three core sustainability pillars: green business, community 
development and biodiversity conserva�on. 

Anusree Ghosh from BRAC’s Climate Change Program gave a presenta�on �tled “The 
trial and error of mangrove planta�on in a reclaimed land.” On the river mouth of 
the Feni River to the Bay of Bengal, BRAC ini�ated mangrove afforesta�on on a 
54.5 acre piece of reclaimed land in Mirsarai, Cha�ogram in August 2021 for 
climate mi�ga�on and economic benefits of COVID-19 vulnerable 
communi�es. The presenta�on included preliminary results on mangrove 
species survivability. Mangroves saplings were collected from nurseries and the 
management included soil and water salinity test, irriga�on, applica�on of cow 
dung, cul�va�on of Dainchha (Sesbania bispinosa) and no grass removal. Following 
18 months planta�on, it was found that 90-98% of the Pashur, Kakra, Sundari and 
Goran saplings survived while the survivability of Gewa and Baen was 65 and 55%, 
respec�vely but negligible (3%) for Keora saplings. Interes�ngly, Keora, Baen and Gewa 
are the most commonly plated mangrove species for afforesta�on with be�er 
survivability rates elsewhere. The author concluded that mangrove planta�on in the 
reclaimed land is expected to provide a habitat for increased biodiversity while 

contribu�ng towards climate mi�ga�on through atmospheric carbon sequestra�on in 
the planted mangrove biomass.  

The fishermen community of the coastal districts of Indonesia derive part of their 
livelihood incomes from ac�vi�es related to fermented fish product processing 

and marke�ng. Dr. Masagus Muhammad Prima Putra from Indonesia shared his 
research results summarizing the problem of fish fermenta�on and a poten�al 
solu�on thereof. In Indonesia, fishermen produce various fermented fish 
products from scombroid fish such as tuna, skipjack and similar other fish. This 

type of fish allows for forma�on of histamine that o�en causes intoxica�on. The 
author found that lac�c acid bacteria (LAB) produce compounds that can combat 

histamine-producing bacteria. A�er characterizing 187 poten�al LAB isolates, Dr. 
Putra successfully isolated Weisella sp. as a candidate to be used as a bacterial starter. 
An�bacterial tests showed that the bacteriocin produced by the isolated Weisella sp. was 
able to inhibit the growth of Staphylococcus aureus, Salmonella sp. and Citrobacter 
feundii, and that the bacteriocin was stable at various temperatures. Prepara�on of 
fermented fish products in presence of Weisella sp and determina�on of its effect on 
histamine produc�on and other quality a�ributes of fermented products were planned 
for further inves�ga�on. 

Dr. Sheikh Julfikar Hossain from Khulna University talked about the health benefits 
of fruits from the mangrove tree Sonneratia apetala, locally known as Keora. The 
fruit is popularly consumed by people living in the coastal villages around the 
Sundarbans. It is mostly consumed either by cooking with other food items or 
as a condiment a�er processing to produce pickles and at �mes the raw juice 
is taken to treat diarrheal ailments. It is widely believed that the fruit contains 
various nutri�onal compounds that contribute to its nutraceu�cal and 
pharmacological proper�es although empirical data suppor�ng this hypothesis 
are lacking. The study involved collec�ng fruit samples from the Sundarbans, 
separa�ng the pericarp and seed, drying and pulverizing them into fine powder and 
extrac�ng substances to determine various nutraceu�cal and pharmacological proper�es 
of the fruit. It was found that the fruit contained various ac�ve compounds, polyphenols, 
flavonoids, anthocyanins, vitamin C and an�oxidants while the fruit extracts showed 
an�oxidant, an�-diabe�c, an�bacterial, hepatoprotec�ve, inhibi�on of elastase induce 
lung injury, an�-aging, an�-diarrheal, and analgesic proper�es in various in vitro and in 
vivo tests. Gallic acid, catechin, caffeic acid, epicatechin, ellagic acid, and querce�n were 
the major polyphenols in methanol frac�on of the Keora seed whereas linoleic acid, 
palmi�c acid, ascorbyl palmitate, and stearic acid comprised 85% of n-hexane frac�on of 
the seed. These results suggest that the mangrove fruit offers tremendous poten�al for 
the development of func�onal foods and dietary supplements. Hence, efforts should be 
made to conduct further studies and establish appropriate value chain for such products 
linking coastal community to the wider market system.

There is a dearth of knowledge on ecosystem services and gender rela�ons among 
the Sundarbans dependent communi�es in the coastal polders of Bangladesh. To 

this effect, Md. Siddikur Rahman from Solidaridad presented a paper that aimed 
to assess local people’s percep�on of the ecosystem services of mangroves in 
rela�on to gender ;and socioeconomic status. Data were collected through 
semi-structured interviews with male and female mangrove resource 

collectors in three socioeconomically contras�ng upazillas (sub-district) 
belonging to three southwest coastal districts. The study found that both men 

and women in the Sundarbans area depend on the forest seasonally and have 
similar percep�ons of its importance. However, preferences, collec�on quan��es and 
value of per unit mangrove resources/services differ between men and women and 
among the socioeconomically contras�ng areas with increasing distance from the 
Sundarbans. Thus, Mr. Rahman recommended that gender should be taken into account 
when valuing ecosystem services and protec�ng mangrove forests, especially in the 
Sundarbans and that appropriate policy and fiscal supports should be devised for women 
and other resource poor sec�ons of the forest dependent community.

Fishmeal is the single most cost limi�ng factor for the sustainable development 
aquaculture in Bangladesh and maggot meal could provide an ideal solu�on to 
this problem. This was the topic of the presenta�on by Dr. Md. Shah Alam Sarker 
from Bangladesh Open University where, ci�ng research results from rainbow 
trout Oncorhynchus mykiss, he discussed how maggot meal could be used as a 
subs�tute for fish meal in the diets of fish. Maggot meal is a rela�vely new 
approach to using insects in fish nutri�on and is produced from the 
semitransparent larval stage of the house fly worm, Musca domestica. A�er 
feeding maggot meal to rainbow trout for 12 weeks, Dr. Sarker found that the 
nutri�onal composi�on of the fish improved and that maggot meal can be used as a total 
replacement for fish meal in prac�cal diets for rainbow trout, as there were no significant 
differences in the measured parameters.

Major Findings

Instead of impor�ng, Artemia can be grown in salt panes instead of imported. The 
cultured Artemia was rich in all essen�al amino acids and polyunsaturated fa�y acids, 
and was found to increase spawn frequency and nauplii count in domes�cated shrimp 
hatchery. The superior nutri�onal quality of Artemia make it amenable to human 
consump�on as well providing another avenue for income genera�on by 
impoverished coastal community while contribu�ng to aquaculture sub-sector 
sustainability;

Ecovillage as a CBET ini�a�ve has the poten�al to harmonize the rela�onship between 
humans and nature to improve overall living standards through u�lizing the natural 
resources sustainably and priori�zing the environment over profit;

Weisella sp., a Lac�c acid bacterium can prevent histamine produc�on in fermented fish 
products made from scombroid fish, a problem encountered by coastal fishermen 
community;

Mangrove fruit Keora contains various nutraceu�cal and pharmacological proper�es 
making this fruit as a poten�al raw material for the development of func�onal foods 
and dietary supplements that could incen�vize coastal community to protect and 
promote mangroves;

Preferences, collec�on quan��es and value of per unit mangrove resources differ 
between men and women and among different socioeconomic strata in the coastal 
districts of Bangladesh;

Maggot meal can be used as a total replacement for environmentally unsustainable and 
highly cost-prohibi�ve fish meal in prac�cal diets for fish.

Key Recommenda�ons

Pond culture of Artemia and establishment of its marke�ng facili�es should be ensured 
to improve coastal aquaculture produc�on and to boost the income of both shrimp 
and salt farmers;

CBET is an itera�ve and adap�ve process that requires partnership among a wide variety 
of stakeholders with a community-focused business plan grounded on three core 
sustainability pillars: green business, community development and biodiversity 
conserva�on;

Prepara�on of fermented fish products in presence of Weisella sp and determina�on of 
its effect on histamine produc�on and other quality a�ributes of fermented products 
were planned for further inves�ga�on;

The mangrove fruit offers tremendous poten�al for the development of func�onal foods 
and dietary supplements. Hence, efforts should be made to conduct further studies 
and establish appropriate value chain for such products linking coastal community to 
the wider market system;

Gender should be taken into account when valuing ecosystem services and protec�ng 
mangrove forests, especially in the Sundarbans and that appropriate policy and fiscal 
supports should be devised for women and other resource poor sec�ons of the forest 
dependent community;

Maggot meal can be used as a total replacement for fish meal in prac�cal diets for 
rainbow trout, as there were no significant differences in the measured parameters.
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SPEECH BY THE SPECIAL GUEST: 

Thanking the organizers for arranging such a valuable symposium on the 
forestry-fisheries nexus of the Sundarbans ecosystem, Md. Amir Hossain Chowdhury, 
Chief Conservator of Forests (CCF), BFD, shared his personal experience of working in the 
Sundarbans for seven years and how he learned to appreciate its beauty and diversity. 
The CCF said that he was well aware of the complex and unique ecosystem of the 
Sundarbans, which includes the nexus of freshwater and saline water, the diverse 
mangrove species, the rich fisheries resources and the local community that depends on 
them. He stressed the importance of managing the Sundarbans in a way that reduces the 
pressure from human ac�vi�es and protects its ecological balance. He stressed that the 
local community should be involved and par�cipate in the conserva�on and 
management of the mangrove forest. Expressing his concern over the declining fisheries 
resource in the face of climate change, the CCF urged for more research, monitoring and 
collabora�on among stakeholders to address these challenges and ensure the 
sustainability of this unique ecosystem. He concluded his speech by expressing his hope 
that the symposium outcome would generate new insights and recommenda�ons for the 
be�erment of the Sundarbans and its community. 

A closing session on Day 2 of the Interna�onal Symposium consisted of session 
summaries, recap and reflec�ons on the events and interac�ons, apprecia�on of the 
session chairs, declara�on of best poster presenters followed by concluding remarks and 
vote of thanks. Presided over by Head, FMRT Discipline, Khulna University the concluding 
session was a�ended by the Chief Conservator of Forests (CCF), BFD as the Special Guest 
and honorable Vice Chancellor of Khulna University as the Chief Guest.

In his opening speech, Dr. Md. Nazmul Ahsan, Professor, FMRT Discipline, Khulna 
University provided an overview on the session topics and presenta�ons and informed 
the par�cipants that the session summaries and key messages would be compiled and 
condensed into a detailed report format for wider distribu�on. Reflec�ng on overall 
session plans Prof. Ahsan expressed his profound sa�sfac�on that the adap�ve design 
assisted in conduc�ng the sessions in an unprecedented schedule enabling the 
symposium speakers, panelists and par�cipants to stay focused and interested that 
resulted in the Symposium being one of the most memorable and contribu�ng learning, 
sharing, networking event for Khulna University. He noted that the symposium was a 
valuable opportunity to exchange and discuss informa�on on various aspects of coastal 
ecosystem and hoped that the symposium would inspire further development ac�vi�es 
and collabora�ons among the par�cipants.

Following the opening speech, Dr. Marc Verdegem from Wageningen University, 
Netherlands announced the best poster winners on behalf of the panel of five 
independent judges who evaluated the posters as to the content, style and 
presenta�ons. He praised the poster presenters for their innova�ve and original research 
ideas and their effec�ve communica�on skills. Dr. Verdegem said that he was impressed 
by the level of enthusiasm and crea�vity shown by the young researchers and concluded 
his speech by congratula�ng the winners and encouraging them to pursue their research 
goals.

The winners received cer�ficates of recogni�on, crests as well as cash prizes as token of 
apprecia�ons. The first prize went to a poster �tled "Effect of Microplas�cs on 
Phenotypic Traits and Enzyme Ac�vi�es in Guppy (Poecilia reticulata)", presented by a 
master's student from FMRT Discipline, KU. The second prize went to a poster �tled 
"Biochar as a Poten�al Soil Condi�oner in Saline Prone Coastal Area of Bangladesh", 
presented by a PhD student from Soil, Water & Environment Discipline , KU. The third 
prize went to a poster �tled "Effects of Plas�c Feeding and Preda�on on Reproduc�ve 
Performance of Guppy (Poecilia reticulata)", presented by an undergraduate student 
from FMRT Discipline, KU. The judges also gave honorable men�ons to two other posters 
that had scored highly in their evalua�on.

SPEECH BY THE CHIEF GUEST: 

The honorable Vice Chancellor of Khulna University delivered his speech as the Chief 
Guest of the closing session with an opening remark on how mangroves are vital for the 
survival and prosperity of coastal communi�es, as they provide habitats and food sources 
for fish and crabs. He emphasized that mangroves, fisheries and communi�es are linked 
in a linear chain that requires sustainability. He also discussed the historical significance 
of coastal areas as resource-rich regions that a�racted human se�lements and 
civiliza�ons. He thanked the diverse group of par�cipants from different parts of the 
world, who represented various stakeholders such as policymakers, managers and 
researchers, for a�ending the symposium and contribu�ng to the dialogue. He 
highlighted that our research strategy places a high priority on studying the coastal 
ecosystem and its impact on the coastal community. Finally, the honorable VC expressed 
his apprecia�on to the organizing commi�ee and students for their hard work and 
dedica�on in making the symposium a success.

The Interna�onal Symposium  came to a successful conclusion with a vote of thanks from 
Thies Geertz from GNF and a concluding remark by the Chair of the Organizing 
Commi�ee, Prof. Dr. Md. Golam Sarower. They acknowledged the contribu�ons of the 
par�cipants who had come from various countries to share their exper�se and 
perspec�ves on the topics of discussion and thanked the members of the organizing 
commi�ee for their remarkable efforts in planning and execu�ng such a valuable and 
informa�ve event.



Inclusive and Equitable Market and Value Chains Development

This was the final scien�fic session of this Interna�onal Symposium, which was chaired by  
Ajanta Dey from Nature Environment and Wildlife Society and Dr. Vinita Apte from TERRE 
Policy Centre. Researchers and prac��oners presented their ac�vi�es and findings on 
topics related to inclusive and equitable market and value chains development in 
aquaculture and fisheries sub-sector involving forest dependent coastal farming 
community. The plenary lecture of this session highlighted the risks of climate change to 
coastal aquaculture and the significance of linking salt producers and aquaculture 
farmers with Artemia ini�a�ves to boost produc�vity. To the con�nua�on of this session, 
community-based ecotourism (CBET), mangrove afforesta�on, quality assessment of 
fermented fish products, replacement of fish meal in aquafeed and ecosystems services 
of mangroves in rela�on to gender were presented with recommenda�ons including 
value chain development for local Artemia cyst produc�on, establishment of ecovillages 
through CBET, plan�ng Keora as the priority species for mangrove afforesta�on, and 
using lac�c acid bacteria to improve the fermented fish products by comba�ng histamine 
producing bacteria.

Plenary Lecture

This session started with a plenary lecture �tled “Climate smart Artemia pond 
culture in Bangladesh” presented by Dr. Muhammad Meezanur Rahman 

from WorldFish. With a brief on the poten�al hazards that climate 
change poses to coastal aquaculture, Dr. Rahman discussed about 

enhancing agriculture and food systems by engaging salt producers 
with innova�ve Artemia culture technology. As one of the crucial 
live foods at the early life stages of fish, shrimp and other farmed 
aqua�c animals the importance of Artemia-which is currently being 

sourced from overseas-cannot be over emphasized. With 53% 
protein content Artemia is rich in all essen�al amino acids and 

polyunsaturated fa�y acids, which was found to increase spawn 
frequency and nauplii count in domes�cated shrimp. Interes�ngly, the 

superior nutri�onal quality of Artemia make it amenable to human 
consump�on as well in various forms and thus provides another avenue for income 
genera�on while ensuring food and nutri�on security of the popula�on. Dr. Rahman 
explained how climate-induced threats such as temperature fluctua�ons and natural 
disasters affect salt produc�on and consequently Artemia produc�on in southeast salt 
panes. On the other hand, the absence of Artemia biomass processing and preserva�on 
facili�es coupled with extended transporta�on to the aquaculture sites in the southwest 
contributes to mortality and loss of quality. To address this, efforts should be made to 
promote Artemia pond culture and establish its marke�ng facili�es and network 

throughout Bangladesh, which can improve coastal aquaculture produc�on by u�lizing 
locally produced Artemia cyst and biomass in one hand while, on the other hand, this can 
greatly contribute to combat malnutri�on and boost the income of both shrimp and salt 
farmers. 

Contributed Papers

A conceptual framework that highlights the use of community-based ecotourism 
(CBET) to develop coastal livelihoods and conserva�on efforts in Bangladesh was 

presented by Prof. Wasiul Islam from Forestry and Wood Technology Discipline 
of Khulna University. He described the concept of ecovillage as a 
community-led ini�a�ve to address social, economic and environmental issues 
that serves as a learning center for a sustainable future and promotes social 

innova�on. Ecovillages are designed by the local community and aim to 
harmonize the rela�onship between humans and nature to improve overall living 

standards. The principles prac�ced by an ecovillage include keeping the 
environment free from pollu�on, using the natural resources sustainably and priori�zing 
the environment over profit. The focus is on building a resilient local community through 
improved natural resource management, enhancing governance compe��veness and 
increasing community benefits. Crea�ng an ecovillage can provide many job 
opportuni�es for rural residents, leading to an improved lifestyle. The ecovillage concept 
through CBET can directly contribute to healthy mangroves, sustainable fisheries and 
climate resilient coastal community development. Dr. Islam finished his delibera�on with 
a concluding remark that the CBET is an itera�ve and adap�ve process that requires 
partnership among a wide variety of stakeholders with a community-focused business 
plan grounded on three core sustainability pillars: green business, community 
development and biodiversity conserva�on. 

Anusree Ghosh from BRAC’s Climate Change Program gave a presenta�on �tled “The 
trial and error of mangrove planta�on in a reclaimed land.” On the river mouth of 
the Feni River to the Bay of Bengal, BRAC ini�ated mangrove afforesta�on on a 
54.5 acre piece of reclaimed land in Mirsarai, Cha�ogram in August 2021 for 
climate mi�ga�on and economic benefits of COVID-19 vulnerable 
communi�es. The presenta�on included preliminary results on mangrove 
species survivability. Mangroves saplings were collected from nurseries and the 
management included soil and water salinity test, irriga�on, applica�on of cow 
dung, cul�va�on of Dainchha (Sesbania bispinosa) and no grass removal. Following 
18 months planta�on, it was found that 90-98% of the Pashur, Kakra, Sundari and 
Goran saplings survived while the survivability of Gewa and Baen was 65 and 55%, 
respec�vely but negligible (3%) for Keora saplings. Interes�ngly, Keora, Baen and Gewa 
are the most commonly plated mangrove species for afforesta�on with be�er 
survivability rates elsewhere. The author concluded that mangrove planta�on in the 
reclaimed land is expected to provide a habitat for increased biodiversity while 

contribu�ng towards climate mi�ga�on through atmospheric carbon sequestra�on in 
the planted mangrove biomass.  

The fishermen community of the coastal districts of Indonesia derive part of their 
livelihood incomes from ac�vi�es related to fermented fish product processing 

and marke�ng. Dr. Masagus Muhammad Prima Putra from Indonesia shared his 
research results summarizing the problem of fish fermenta�on and a poten�al 
solu�on thereof. In Indonesia, fishermen produce various fermented fish 
products from scombroid fish such as tuna, skipjack and similar other fish. This 

type of fish allows for forma�on of histamine that o�en causes intoxica�on. The 
author found that lac�c acid bacteria (LAB) produce compounds that can combat 

histamine-producing bacteria. A�er characterizing 187 poten�al LAB isolates, Dr. 
Putra successfully isolated Weisella sp. as a candidate to be used as a bacterial starter. 
An�bacterial tests showed that the bacteriocin produced by the isolated Weisella sp. was 
able to inhibit the growth of Staphylococcus aureus, Salmonella sp. and Citrobacter 
feundii, and that the bacteriocin was stable at various temperatures. Prepara�on of 
fermented fish products in presence of Weisella sp and determina�on of its effect on 
histamine produc�on and other quality a�ributes of fermented products were planned 
for further inves�ga�on. 

Dr. Sheikh Julfikar Hossain from Khulna University talked about the health benefits 
of fruits from the mangrove tree Sonneratia apetala, locally known as Keora. The 
fruit is popularly consumed by people living in the coastal villages around the 
Sundarbans. It is mostly consumed either by cooking with other food items or 
as a condiment a�er processing to produce pickles and at �mes the raw juice 
is taken to treat diarrheal ailments. It is widely believed that the fruit contains 
various nutri�onal compounds that contribute to its nutraceu�cal and 
pharmacological proper�es although empirical data suppor�ng this hypothesis 
are lacking. The study involved collec�ng fruit samples from the Sundarbans, 
separa�ng the pericarp and seed, drying and pulverizing them into fine powder and 
extrac�ng substances to determine various nutraceu�cal and pharmacological proper�es 
of the fruit. It was found that the fruit contained various ac�ve compounds, polyphenols, 
flavonoids, anthocyanins, vitamin C and an�oxidants while the fruit extracts showed 
an�oxidant, an�-diabe�c, an�bacterial, hepatoprotec�ve, inhibi�on of elastase induce 
lung injury, an�-aging, an�-diarrheal, and analgesic proper�es in various in vitro and in 
vivo tests. Gallic acid, catechin, caffeic acid, epicatechin, ellagic acid, and querce�n were 
the major polyphenols in methanol frac�on of the Keora seed whereas linoleic acid, 
palmi�c acid, ascorbyl palmitate, and stearic acid comprised 85% of n-hexane frac�on of 
the seed. These results suggest that the mangrove fruit offers tremendous poten�al for 
the development of func�onal foods and dietary supplements. Hence, efforts should be 
made to conduct further studies and establish appropriate value chain for such products 
linking coastal community to the wider market system.

There is a dearth of knowledge on ecosystem services and gender rela�ons among 
the Sundarbans dependent communi�es in the coastal polders of Bangladesh. To 

this effect, Md. Siddikur Rahman from Solidaridad presented a paper that aimed 
to assess local people’s percep�on of the ecosystem services of mangroves in 
rela�on to gender ;and socioeconomic status. Data were collected through 
semi-structured interviews with male and female mangrove resource 

collectors in three socioeconomically contras�ng upazillas (sub-district) 
belonging to three southwest coastal districts. The study found that both men 

and women in the Sundarbans area depend on the forest seasonally and have 
similar percep�ons of its importance. However, preferences, collec�on quan��es and 
value of per unit mangrove resources/services differ between men and women and 
among the socioeconomically contras�ng areas with increasing distance from the 
Sundarbans. Thus, Mr. Rahman recommended that gender should be taken into account 
when valuing ecosystem services and protec�ng mangrove forests, especially in the 
Sundarbans and that appropriate policy and fiscal supports should be devised for women 
and other resource poor sec�ons of the forest dependent community.

Fishmeal is the single most cost limi�ng factor for the sustainable development 
aquaculture in Bangladesh and maggot meal could provide an ideal solu�on to 
this problem. This was the topic of the presenta�on by Dr. Md. Shah Alam Sarker 
from Bangladesh Open University where, ci�ng research results from rainbow 
trout Oncorhynchus mykiss, he discussed how maggot meal could be used as a 
subs�tute for fish meal in the diets of fish. Maggot meal is a rela�vely new 
approach to using insects in fish nutri�on and is produced from the 
semitransparent larval stage of the house fly worm, Musca domestica. A�er 
feeding maggot meal to rainbow trout for 12 weeks, Dr. Sarker found that the 
nutri�onal composi�on of the fish improved and that maggot meal can be used as a total 
replacement for fish meal in prac�cal diets for rainbow trout, as there were no significant 
differences in the measured parameters.

Major Findings

Instead of impor�ng, Artemia can be grown in salt panes instead of imported. The 
cultured Artemia was rich in all essen�al amino acids and polyunsaturated fa�y acids, 
and was found to increase spawn frequency and nauplii count in domes�cated shrimp 
hatchery. The superior nutri�onal quality of Artemia make it amenable to human 
consump�on as well providing another avenue for income genera�on by 
impoverished coastal community while contribu�ng to aquaculture sub-sector 
sustainability;

Ecovillage as a CBET ini�a�ve has the poten�al to harmonize the rela�onship between 
humans and nature to improve overall living standards through u�lizing the natural 
resources sustainably and priori�zing the environment over profit;

Weisella sp., a Lac�c acid bacterium can prevent histamine produc�on in fermented fish 
products made from scombroid fish, a problem encountered by coastal fishermen 
community;

Mangrove fruit Keora contains various nutraceu�cal and pharmacological proper�es 
making this fruit as a poten�al raw material for the development of func�onal foods 
and dietary supplements that could incen�vize coastal community to protect and 
promote mangroves;

Preferences, collec�on quan��es and value of per unit mangrove resources differ 
between men and women and among different socioeconomic strata in the coastal 
districts of Bangladesh;

Maggot meal can be used as a total replacement for environmentally unsustainable and 
highly cost-prohibi�ve fish meal in prac�cal diets for fish.

Key Recommenda�ons

Pond culture of Artemia and establishment of its marke�ng facili�es should be ensured 
to improve coastal aquaculture produc�on and to boost the income of both shrimp 
and salt farmers;

CBET is an itera�ve and adap�ve process that requires partnership among a wide variety 
of stakeholders with a community-focused business plan grounded on three core 
sustainability pillars: green business, community development and biodiversity 
conserva�on;

Prepara�on of fermented fish products in presence of Weisella sp and determina�on of 
its effect on histamine produc�on and other quality a�ributes of fermented products 
were planned for further inves�ga�on;

The mangrove fruit offers tremendous poten�al for the development of func�onal foods 
and dietary supplements. Hence, efforts should be made to conduct further studies 
and establish appropriate value chain for such products linking coastal community to 
the wider market system;

Gender should be taken into account when valuing ecosystem services and protec�ng 
mangrove forests, especially in the Sundarbans and that appropriate policy and fiscal 
supports should be devised for women and other resource poor sec�ons of the forest 
dependent community;

Maggot meal can be used as a total replacement for fish meal in prac�cal diets for 
rainbow trout, as there were no significant differences in the measured parameters.
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SPEECH BY THE SPECIAL GUEST: 

Thanking the organizers for arranging such a valuable symposium on the 
forestry-fisheries nexus of the Sundarbans ecosystem, Md. Amir Hossain Chowdhury, 
Chief Conservator of Forests (CCF), BFD, shared his personal experience of working in the 
Sundarbans for seven years and how he learned to appreciate its beauty and diversity. 
The CCF said that he was well aware of the complex and unique ecosystem of the 
Sundarbans, which includes the nexus of freshwater and saline water, the diverse 
mangrove species, the rich fisheries resources and the local community that depends on 
them. He stressed the importance of managing the Sundarbans in a way that reduces the 
pressure from human ac�vi�es and protects its ecological balance. He stressed that the 
local community should be involved and par�cipate in the conserva�on and 
management of the mangrove forest. Expressing his concern over the declining fisheries 
resource in the face of climate change, the CCF urged for more research, monitoring and 
collabora�on among stakeholders to address these challenges and ensure the 
sustainability of this unique ecosystem. He concluded his speech by expressing his hope 
that the symposium outcome would generate new insights and recommenda�ons for the 
be�erment of the Sundarbans and its community. 

A closing session on Day 2 of the Interna�onal Symposium consisted of session 
summaries, recap and reflec�ons on the events and interac�ons, apprecia�on of the 
session chairs, declara�on of best poster presenters followed by concluding remarks and 
vote of thanks. Presided over by Head, FMRT Discipline, Khulna University the concluding 
session was a�ended by the Chief Conservator of Forests (CCF), BFD as the Special Guest 
and honorable Vice Chancellor of Khulna University as the Chief Guest.

In his opening speech, Dr. Md. Nazmul Ahsan, Professor, FMRT Discipline, Khulna 
University provided an overview on the session topics and presenta�ons and informed 
the par�cipants that the session summaries and key messages would be compiled and 
condensed into a detailed report format for wider distribu�on. Reflec�ng on overall 
session plans Prof. Ahsan expressed his profound sa�sfac�on that the adap�ve design 
assisted in conduc�ng the sessions in an unprecedented schedule enabling the 
symposium speakers, panelists and par�cipants to stay focused and interested that 
resulted in the Symposium being one of the most memorable and contribu�ng learning, 
sharing, networking event for Khulna University. He noted that the symposium was a 
valuable opportunity to exchange and discuss informa�on on various aspects of coastal 
ecosystem and hoped that the symposium would inspire further development ac�vi�es 
and collabora�ons among the par�cipants.

Following the opening speech, Dr. Marc Verdegem from Wageningen University, 
Netherlands announced the best poster winners on behalf of the panel of five 
independent judges who evaluated the posters as to the content, style and 
presenta�ons. He praised the poster presenters for their innova�ve and original research 
ideas and their effec�ve communica�on skills. Dr. Verdegem said that he was impressed 
by the level of enthusiasm and crea�vity shown by the young researchers and concluded 
his speech by congratula�ng the winners and encouraging them to pursue their research 
goals.

The winners received cer�ficates of recogni�on, crests as well as cash prizes as token of 
apprecia�ons. The first prize went to a poster �tled "Effect of Microplas�cs on 
Phenotypic Traits and Enzyme Ac�vi�es in Guppy (Poecilia reticulata)", presented by a 
master's student from FMRT Discipline, KU. The second prize went to a poster �tled 
"Biochar as a Poten�al Soil Condi�oner in Saline Prone Coastal Area of Bangladesh", 
presented by a PhD student from Soil, Water & Environment Discipline , KU. The third 
prize went to a poster �tled "Effects of Plas�c Feeding and Preda�on on Reproduc�ve 
Performance of Guppy (Poecilia reticulata)", presented by an undergraduate student 
from FMRT Discipline, KU. The judges also gave honorable men�ons to two other posters 
that had scored highly in their evalua�on.

SPEECH BY THE CHIEF GUEST: 

The honorable Vice Chancellor of Khulna University delivered his speech as the Chief 
Guest of the closing session with an opening remark on how mangroves are vital for the 
survival and prosperity of coastal communi�es, as they provide habitats and food sources 
for fish and crabs. He emphasized that mangroves, fisheries and communi�es are linked 
in a linear chain that requires sustainability. He also discussed the historical significance 
of coastal areas as resource-rich regions that a�racted human se�lements and 
civiliza�ons. He thanked the diverse group of par�cipants from different parts of the 
world, who represented various stakeholders such as policymakers, managers and 
researchers, for a�ending the symposium and contribu�ng to the dialogue. He 
highlighted that our research strategy places a high priority on studying the coastal 
ecosystem and its impact on the coastal community. Finally, the honorable VC expressed 
his apprecia�on to the organizing commi�ee and students for their hard work and 
dedica�on in making the symposium a success.

The Interna�onal Symposium  came to a successful conclusion with a vote of thanks from 
Thies Geertz from GNF and a concluding remark by the Chair of the Organizing 
Commi�ee, Prof. Dr. Md. Golam Sarower. They acknowledged the contribu�ons of the 
par�cipants who had come from various countries to share their exper�se and 
perspec�ves on the topics of discussion and thanked the members of the organizing 
commi�ee for their remarkable efforts in planning and execu�ng such a valuable and 
informa�ve event.
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Inclusive and Equitable Market and Value Chains Development

This was the final scien�fic session of this Interna�onal Symposium, which was chaired by  
Ajanta Dey from Nature Environment and Wildlife Society and Dr. Vinita Apte from TERRE 
Policy Centre. Researchers and prac��oners presented their ac�vi�es and findings on 
topics related to inclusive and equitable market and value chains development in 
aquaculture and fisheries sub-sector involving forest dependent coastal farming 
community. The plenary lecture of this session highlighted the risks of climate change to 
coastal aquaculture and the significance of linking salt producers and aquaculture 
farmers with Artemia ini�a�ves to boost produc�vity. To the con�nua�on of this session, 
community-based ecotourism (CBET), mangrove afforesta�on, quality assessment of 
fermented fish products, replacement of fish meal in aquafeed and ecosystems services 
of mangroves in rela�on to gender were presented with recommenda�ons including 
value chain development for local Artemia cyst produc�on, establishment of ecovillages 
through CBET, plan�ng Keora as the priority species for mangrove afforesta�on, and 
using lac�c acid bacteria to improve the fermented fish products by comba�ng histamine 
producing bacteria.

Plenary Lecture

This session started with a plenary lecture �tled “Climate smart Artemia pond 
culture in Bangladesh” presented by Dr. Muhammad Meezanur Rahman 

from WorldFish. With a brief on the poten�al hazards that climate 
change poses to coastal aquaculture, Dr. Rahman discussed about 

enhancing agriculture and food systems by engaging salt producers 
with innova�ve Artemia culture technology. As one of the crucial 
live foods at the early life stages of fish, shrimp and other farmed 
aqua�c animals the importance of Artemia-which is currently being 

sourced from overseas-cannot be over emphasized. With 53% 
protein content Artemia is rich in all essen�al amino acids and 

polyunsaturated fa�y acids, which was found to increase spawn 
frequency and nauplii count in domes�cated shrimp. Interes�ngly, the 

superior nutri�onal quality of Artemia make it amenable to human 
consump�on as well in various forms and thus provides another avenue for income 
genera�on while ensuring food and nutri�on security of the popula�on. Dr. Rahman 
explained how climate-induced threats such as temperature fluctua�ons and natural 
disasters affect salt produc�on and consequently Artemia produc�on in southeast salt 
panes. On the other hand, the absence of Artemia biomass processing and preserva�on 
facili�es coupled with extended transporta�on to the aquaculture sites in the southwest 
contributes to mortality and loss of quality. To address this, efforts should be made to 
promote Artemia pond culture and establish its marke�ng facili�es and network 

throughout Bangladesh, which can improve coastal aquaculture produc�on by u�lizing 
locally produced Artemia cyst and biomass in one hand while, on the other hand, this can 
greatly contribute to combat malnutri�on and boost the income of both shrimp and salt 
farmers. 

Contributed Papers

A conceptual framework that highlights the use of community-based ecotourism 
(CBET) to develop coastal livelihoods and conserva�on efforts in Bangladesh was 

presented by Prof. Wasiul Islam from Forestry and Wood Technology Discipline 
of Khulna University. He described the concept of ecovillage as a 
community-led ini�a�ve to address social, economic and environmental issues 
that serves as a learning center for a sustainable future and promotes social 

innova�on. Ecovillages are designed by the local community and aim to 
harmonize the rela�onship between humans and nature to improve overall living 

standards. The principles prac�ced by an ecovillage include keeping the 
environment free from pollu�on, using the natural resources sustainably and priori�zing 
the environment over profit. The focus is on building a resilient local community through 
improved natural resource management, enhancing governance compe��veness and 
increasing community benefits. Crea�ng an ecovillage can provide many job 
opportuni�es for rural residents, leading to an improved lifestyle. The ecovillage concept 
through CBET can directly contribute to healthy mangroves, sustainable fisheries and 
climate resilient coastal community development. Dr. Islam finished his delibera�on with 
a concluding remark that the CBET is an itera�ve and adap�ve process that requires 
partnership among a wide variety of stakeholders with a community-focused business 
plan grounded on three core sustainability pillars: green business, community 
development and biodiversity conserva�on. 

Anusree Ghosh from BRAC’s Climate Change Program gave a presenta�on �tled “The 
trial and error of mangrove planta�on in a reclaimed land.” On the river mouth of 
the Feni River to the Bay of Bengal, BRAC ini�ated mangrove afforesta�on on a 
54.5 acre piece of reclaimed land in Mirsarai, Cha�ogram in August 2021 for 
climate mi�ga�on and economic benefits of COVID-19 vulnerable 
communi�es. The presenta�on included preliminary results on mangrove 
species survivability. Mangroves saplings were collected from nurseries and the 
management included soil and water salinity test, irriga�on, applica�on of cow 
dung, cul�va�on of Dainchha (Sesbania bispinosa) and no grass removal. Following 
18 months planta�on, it was found that 90-98% of the Pashur, Kakra, Sundari and 
Goran saplings survived while the survivability of Gewa and Baen was 65 and 55%, 
respec�vely but negligible (3%) for Keora saplings. Interes�ngly, Keora, Baen and Gewa 
are the most commonly plated mangrove species for afforesta�on with be�er 
survivability rates elsewhere. The author concluded that mangrove planta�on in the 
reclaimed land is expected to provide a habitat for increased biodiversity while 

contribu�ng towards climate mi�ga�on through atmospheric carbon sequestra�on in 
the planted mangrove biomass.  

The fishermen community of the coastal districts of Indonesia derive part of their 
livelihood incomes from ac�vi�es related to fermented fish product processing 

and marke�ng. Dr. Masagus Muhammad Prima Putra from Indonesia shared his 
research results summarizing the problem of fish fermenta�on and a poten�al 
solu�on thereof. In Indonesia, fishermen produce various fermented fish 
products from scombroid fish such as tuna, skipjack and similar other fish. This 

type of fish allows for forma�on of histamine that o�en causes intoxica�on. The 
author found that lac�c acid bacteria (LAB) produce compounds that can combat 

histamine-producing bacteria. A�er characterizing 187 poten�al LAB isolates, Dr. 
Putra successfully isolated Weisella sp. as a candidate to be used as a bacterial starter. 
An�bacterial tests showed that the bacteriocin produced by the isolated Weisella sp. was 
able to inhibit the growth of Staphylococcus aureus, Salmonella sp. and Citrobacter 
feundii, and that the bacteriocin was stable at various temperatures. Prepara�on of 
fermented fish products in presence of Weisella sp and determina�on of its effect on 
histamine produc�on and other quality a�ributes of fermented products were planned 
for further inves�ga�on. 

Dr. Sheikh Julfikar Hossain from Khulna University talked about the health benefits 
of fruits from the mangrove tree Sonneratia apetala, locally known as Keora. The 
fruit is popularly consumed by people living in the coastal villages around the 
Sundarbans. It is mostly consumed either by cooking with other food items or 
as a condiment a�er processing to produce pickles and at �mes the raw juice 
is taken to treat diarrheal ailments. It is widely believed that the fruit contains 
various nutri�onal compounds that contribute to its nutraceu�cal and 
pharmacological proper�es although empirical data suppor�ng this hypothesis 
are lacking. The study involved collec�ng fruit samples from the Sundarbans, 
separa�ng the pericarp and seed, drying and pulverizing them into fine powder and 
extrac�ng substances to determine various nutraceu�cal and pharmacological proper�es 
of the fruit. It was found that the fruit contained various ac�ve compounds, polyphenols, 
flavonoids, anthocyanins, vitamin C and an�oxidants while the fruit extracts showed 
an�oxidant, an�-diabe�c, an�bacterial, hepatoprotec�ve, inhibi�on of elastase induce 
lung injury, an�-aging, an�-diarrheal, and analgesic proper�es in various in vitro and in 
vivo tests. Gallic acid, catechin, caffeic acid, epicatechin, ellagic acid, and querce�n were 
the major polyphenols in methanol frac�on of the Keora seed whereas linoleic acid, 
palmi�c acid, ascorbyl palmitate, and stearic acid comprised 85% of n-hexane frac�on of 
the seed. These results suggest that the mangrove fruit offers tremendous poten�al for 
the development of func�onal foods and dietary supplements. Hence, efforts should be 
made to conduct further studies and establish appropriate value chain for such products 
linking coastal community to the wider market system.

There is a dearth of knowledge on ecosystem services and gender rela�ons among 
the Sundarbans dependent communi�es in the coastal polders of Bangladesh. To 

this effect, Md. Siddikur Rahman from Solidaridad presented a paper that aimed 
to assess local people’s percep�on of the ecosystem services of mangroves in 
rela�on to gender ;and socioeconomic status. Data were collected through 
semi-structured interviews with male and female mangrove resource 

collectors in three socioeconomically contras�ng upazillas (sub-district) 
belonging to three southwest coastal districts. The study found that both men 

and women in the Sundarbans area depend on the forest seasonally and have 
similar percep�ons of its importance. However, preferences, collec�on quan��es and 
value of per unit mangrove resources/services differ between men and women and 
among the socioeconomically contras�ng areas with increasing distance from the 
Sundarbans. Thus, Mr. Rahman recommended that gender should be taken into account 
when valuing ecosystem services and protec�ng mangrove forests, especially in the 
Sundarbans and that appropriate policy and fiscal supports should be devised for women 
and other resource poor sec�ons of the forest dependent community.

Fishmeal is the single most cost limi�ng factor for the sustainable development 
aquaculture in Bangladesh and maggot meal could provide an ideal solu�on to 
this problem. This was the topic of the presenta�on by Dr. Md. Shah Alam Sarker 
from Bangladesh Open University where, ci�ng research results from rainbow 
trout Oncorhynchus mykiss, he discussed how maggot meal could be used as a 
subs�tute for fish meal in the diets of fish. Maggot meal is a rela�vely new 
approach to using insects in fish nutri�on and is produced from the 
semitransparent larval stage of the house fly worm, Musca domestica. A�er 
feeding maggot meal to rainbow trout for 12 weeks, Dr. Sarker found that the 
nutri�onal composi�on of the fish improved and that maggot meal can be used as a total 
replacement for fish meal in prac�cal diets for rainbow trout, as there were no significant 
differences in the measured parameters.

Major Findings

Instead of impor�ng, Artemia can be grown in salt panes instead of imported. The 
cultured Artemia was rich in all essen�al amino acids and polyunsaturated fa�y acids, 
and was found to increase spawn frequency and nauplii count in domes�cated shrimp 
hatchery. The superior nutri�onal quality of Artemia make it amenable to human 
consump�on as well providing another avenue for income genera�on by 
impoverished coastal community while contribu�ng to aquaculture sub-sector 
sustainability;

Ecovillage as a CBET ini�a�ve has the poten�al to harmonize the rela�onship between 
humans and nature to improve overall living standards through u�lizing the natural 
resources sustainably and priori�zing the environment over profit;
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Weisella sp., a Lac�c acid bacterium can prevent histamine produc�on in fermented fish 
products made from scombroid fish, a problem encountered by coastal fishermen 
community;

Mangrove fruit Keora contains various nutraceu�cal and pharmacological proper�es 
making this fruit as a poten�al raw material for the development of func�onal foods 
and dietary supplements that could incen�vize coastal community to protect and 
promote mangroves;

Preferences, collec�on quan��es and value of per unit mangrove resources differ 
between men and women and among different socioeconomic strata in the coastal 
districts of Bangladesh;

Maggot meal can be used as a total replacement for environmentally unsustainable and 
highly cost-prohibi�ve fish meal in prac�cal diets for fish.

Key Recommenda�ons

Pond culture of Artemia and establishment of its marke�ng facili�es should be ensured 
to improve coastal aquaculture produc�on and to boost the income of both shrimp 
and salt farmers;

CBET is an itera�ve and adap�ve process that requires partnership among a wide variety 
of stakeholders with a community-focused business plan grounded on three core 
sustainability pillars: green business, community development and biodiversity 
conserva�on;

Prepara�on of fermented fish products in presence of Weisella sp and determina�on of 
its effect on histamine produc�on and other quality a�ributes of fermented products 
were planned for further inves�ga�on;

The mangrove fruit offers tremendous poten�al for the development of func�onal foods 
and dietary supplements. Hence, efforts should be made to conduct further studies 
and establish appropriate value chain for such products linking coastal community to 
the wider market system;

Gender should be taken into account when valuing ecosystem services and protec�ng 
mangrove forests, especially in the Sundarbans and that appropriate policy and fiscal 
supports should be devised for women and other resource poor sec�ons of the forest 
dependent community;

Maggot meal can be used as a total replacement for fish meal in prac�cal diets for 
rainbow trout, as there were no significant differences in the measured parameters.

SPEECH BY THE SPECIAL GUEST: 

Thanking the organizers for arranging such a valuable symposium on the 
forestry-fisheries nexus of the Sundarbans ecosystem, Md. Amir Hossain Chowdhury, 
Chief Conservator of Forests (CCF), BFD, shared his personal experience of working in the 
Sundarbans for seven years and how he learned to appreciate its beauty and diversity. 
The CCF said that he was well aware of the complex and unique ecosystem of the 
Sundarbans, which includes the nexus of freshwater and saline water, the diverse 
mangrove species, the rich fisheries resources and the local community that depends on 
them. He stressed the importance of managing the Sundarbans in a way that reduces the 
pressure from human ac�vi�es and protects its ecological balance. He stressed that the 
local community should be involved and par�cipate in the conserva�on and 
management of the mangrove forest. Expressing his concern over the declining fisheries 
resource in the face of climate change, the CCF urged for more research, monitoring and 
collabora�on among stakeholders to address these challenges and ensure the 
sustainability of this unique ecosystem. He concluded his speech by expressing his hope 
that the symposium outcome would generate new insights and recommenda�ons for the 
be�erment of the Sundarbans and its community. 

A closing session on Day 2 of the Interna�onal Symposium consisted of session 
summaries, recap and reflec�ons on the events and interac�ons, apprecia�on of the 
session chairs, declara�on of best poster presenters followed by concluding remarks and 
vote of thanks. Presided over by Head, FMRT Discipline, Khulna University the concluding 
session was a�ended by the Chief Conservator of Forests (CCF), BFD as the Special Guest 
and honorable Vice Chancellor of Khulna University as the Chief Guest.

In his opening speech, Dr. Md. Nazmul Ahsan, Professor, FMRT Discipline, Khulna 
University provided an overview on the session topics and presenta�ons and informed 
the par�cipants that the session summaries and key messages would be compiled and 
condensed into a detailed report format for wider distribu�on. Reflec�ng on overall 
session plans Prof. Ahsan expressed his profound sa�sfac�on that the adap�ve design 
assisted in conduc�ng the sessions in an unprecedented schedule enabling the 
symposium speakers, panelists and par�cipants to stay focused and interested that 
resulted in the Symposium being one of the most memorable and contribu�ng learning, 
sharing, networking event for Khulna University. He noted that the symposium was a 
valuable opportunity to exchange and discuss informa�on on various aspects of coastal 
ecosystem and hoped that the symposium would inspire further development ac�vi�es 
and collabora�ons among the par�cipants.

Following the opening speech, Dr. Marc Verdegem from Wageningen University, 
Netherlands announced the best poster winners on behalf of the panel of five 
independent judges who evaluated the posters as to the content, style and 
presenta�ons. He praised the poster presenters for their innova�ve and original research 
ideas and their effec�ve communica�on skills. Dr. Verdegem said that he was impressed 
by the level of enthusiasm and crea�vity shown by the young researchers and concluded 
his speech by congratula�ng the winners and encouraging them to pursue their research 
goals.

The winners received cer�ficates of recogni�on, crests as well as cash prizes as token of 
apprecia�ons. The first prize went to a poster �tled "Effect of Microplas�cs on 
Phenotypic Traits and Enzyme Ac�vi�es in Guppy (Poecilia reticulata)", presented by a 
master's student from FMRT Discipline, KU. The second prize went to a poster �tled 
"Biochar as a Poten�al Soil Condi�oner in Saline Prone Coastal Area of Bangladesh", 
presented by a PhD student from Soil, Water & Environment Discipline , KU. The third 
prize went to a poster �tled "Effects of Plas�c Feeding and Preda�on on Reproduc�ve 
Performance of Guppy (Poecilia reticulata)", presented by an undergraduate student 
from FMRT Discipline, KU. The judges also gave honorable men�ons to two other posters 
that had scored highly in their evalua�on.

SPEECH BY THE CHIEF GUEST: 

The honorable Vice Chancellor of Khulna University delivered his speech as the Chief 
Guest of the closing session with an opening remark on how mangroves are vital for the 
survival and prosperity of coastal communi�es, as they provide habitats and food sources 
for fish and crabs. He emphasized that mangroves, fisheries and communi�es are linked 
in a linear chain that requires sustainability. He also discussed the historical significance 
of coastal areas as resource-rich regions that a�racted human se�lements and 
civiliza�ons. He thanked the diverse group of par�cipants from different parts of the 
world, who represented various stakeholders such as policymakers, managers and 
researchers, for a�ending the symposium and contribu�ng to the dialogue. He 
highlighted that our research strategy places a high priority on studying the coastal 
ecosystem and its impact on the coastal community. Finally, the honorable VC expressed 
his apprecia�on to the organizing commi�ee and students for their hard work and 
dedica�on in making the symposium a success.

The Interna�onal Symposium  came to a successful conclusion with a vote of thanks from 
Thies Geertz from GNF and a concluding remark by the Chair of the Organizing 
Commi�ee, Prof. Dr. Md. Golam Sarower. They acknowledged the contribu�ons of the 
par�cipants who had come from various countries to share their exper�se and 
perspec�ves on the topics of discussion and thanked the members of the organizing 
commi�ee for their remarkable efforts in planning and execu�ng such a valuable and 
informa�ve event.
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SPEECH BY THE SPECIAL GUEST: 

Thanking the organizers for arranging such a valuable symposium on the 
forestry-fisheries nexus of the Sundarbans ecosystem, Md. Amir Hossain Chowdhury, 
Chief Conservator of Forests (CCF), BFD, shared his personal experience of working in the 
Sundarbans for seven years and how he learned to appreciate its beauty and diversity. 
The CCF said that he was well aware of the complex and unique ecosystem of the 
Sundarbans, which includes the nexus of freshwater and saline water, the diverse 
mangrove species, the rich fisheries resources and the local community that depends on 
them. He stressed the importance of managing the Sundarbans in a way that reduces the 
pressure from human ac�vi�es and protects its ecological balance. He stressed that the 
local community should be involved and par�cipate in the conserva�on and 
management of the mangrove forest. Expressing his concern over the declining fisheries 
resource in the face of climate change, the CCF urged for more research, monitoring and 
collabora�on among stakeholders to address these challenges and ensure the 
sustainability of this unique ecosystem. He concluded his speech by expressing his hope 
that the symposium outcome would generate new insights and recommenda�ons for the 
be�erment of the Sundarbans and its community. 

A closing session on Day 2 of the Interna�onal Symposium consisted of session 
summaries, recap and reflec�ons on the events and interac�ons, apprecia�on of the 
session chairs, declara�on of best poster presenters followed by concluding remarks and 
vote of thanks. Presided over by Head, FMRT Discipline, Khulna University the concluding 
session was a�ended by the Chief Conservator of Forests (CCF), BFD as the Special Guest 
and honorable Vice Chancellor of Khulna University as the Chief Guest.

In his opening speech, Dr. Md. Nazmul Ahsan, Professor, FMRT Discipline, Khulna 
University provided an overview on the session topics and presenta�ons and informed 
the par�cipants that the session summaries and key messages would be compiled and 
condensed into a detailed report format for wider distribu�on. Reflec�ng on overall 
session plans Prof. Ahsan expressed his profound sa�sfac�on that the adap�ve design 
assisted in conduc�ng the sessions in an unprecedented schedule enabling the 
symposium speakers, panelists and par�cipants to stay focused and interested that 
resulted in the Symposium being one of the most memorable and contribu�ng learning, 
sharing, networking event for Khulna University. He noted that the symposium was a 
valuable opportunity to exchange and discuss informa�on on various aspects of coastal 
ecosystem and hoped that the symposium would inspire further development ac�vi�es 
and collabora�ons among the par�cipants.

Following the opening speech, Dr. Marc Verdegem from Wageningen University, 
Netherlands announced the best poster winners on behalf of the panel of five 
independent judges who evaluated the posters as to the content, style and 
presenta�ons. He praised the poster presenters for their innova�ve and original research 
ideas and their effec�ve communica�on skills. Dr. Verdegem said that he was impressed 
by the level of enthusiasm and crea�vity shown by the young researchers and concluded 
his speech by congratula�ng the winners and encouraging them to pursue their research 
goals.

The winners received cer�ficates of recogni�on, crests as well as cash prizes as token of 
apprecia�ons. The first prize went to a poster �tled "Effect of Microplas�cs on 
Phenotypic Traits and Enzyme Ac�vi�es in Guppy (Poecilia reticulata)", presented by a 
master's student from FMRT Discipline, KU. The second prize went to a poster �tled 
"Biochar as a Poten�al Soil Condi�oner in Saline Prone Coastal Area of Bangladesh", 
presented by a PhD student from Soil, Water & Environment Discipline , KU. The third 
prize went to a poster �tled "Effects of Plas�c Feeding and Preda�on on Reproduc�ve 
Performance of Guppy (Poecilia reticulata)", presented by an undergraduate student 
from FMRT Discipline, KU. The judges also gave honorable men�ons to two other posters 
that had scored highly in their evalua�on.

SPEECH BY THE CHIEF GUEST: 

The honorable Vice Chancellor of Khulna University delivered his speech as the Chief 
Guest of the closing session with an opening remark on how mangroves are vital for the 
survival and prosperity of coastal communi�es, as they provide habitats and food sources 
for fish and crabs. He emphasized that mangroves, fisheries and communi�es are linked 
in a linear chain that requires sustainability. He also discussed the historical significance 
of coastal areas as resource-rich regions that a�racted human se�lements and 
civiliza�ons. He thanked the diverse group of par�cipants from different parts of the 
world, who represented various stakeholders such as policymakers, managers and 
researchers, for a�ending the symposium and contribu�ng to the dialogue. He 
highlighted that our research strategy places a high priority on studying the coastal 
ecosystem and its impact on the coastal community. Finally, the honorable VC expressed 
his apprecia�on to the organizing commi�ee and students for their hard work and 
dedica�on in making the symposium a success.

The Interna�onal Symposium  came to a successful conclusion with a vote of thanks from 
Thies Geertz from GNF and a concluding remark by the Chair of the Organizing 
Commi�ee, Prof. Dr. Md. Golam Sarower. They acknowledged the contribu�ons of the 
par�cipants who had come from various countries to share their exper�se and 
perspec�ves on the topics of discussion and thanked the members of the organizing 
commi�ee for their remarkable efforts in planning and execu�ng such a valuable and 
informa�ve event.



maintain or enhance its produc�vity, diversity and quality under changing clima�c 
condi�ons, while not exhaus�ng the natural resource base as has been the case with the 
Sundarbans and its fisheries resources in Bangladesh and India.

Science-based management of fish and other aqua�c resources of the Sundarbans 
mangrove forest and nature-based solu�ons to coastal aquaculture such as IMA will 
result in a climate resilient food system contribu�ng to social and economic development 
by enhancing food security, nutri�on, income and livelihood opportuni�es for the coastal 
communi�es. However, there are many challenges to achieving a climate resilient coastal 
food system in Bangladesh and other South Asian countries. Some of these challenges 
include:

Lack of adequate data and informa�on on climate risks and vulnerabili�es of the 
coastal food system and its stakeholders.

Limited access to finance, technology, innova�on and knowledge for climate smart 
aquaculture and agriculture in the coastal area.

Weak ins�tu�onal capacity and coordina�on among different actors and sectors 
involved in the development of coastal area.

Low awareness and par�cipa�on of local communi�es, especially women and 
marginalized groups, in climate ac�on and decision-making.

Policies and regula�ons do not o�en take climate considera�ons into the development 
decision and are highly shortsighted and sector-specific lacking the integra�on of 
long-term mul�disciplinary outcomes.

Key Recommenda�ons

To overcome the above-men�oned challenges, the panelists urged to adopt a holis�c and 
par�cipatory approach that involves all relevant stakeholders in the planning, 
implementa�on and monitoring to build a climate resilient coastal food system that can 
ensure food security, nutri�on, income and livelihoods for its people while contribu�ng 
to global efforts to combat climate change. Some of the key policy op�ons and 
recommenda�ons to this goal are:

Adopt integrated coastal zone management (ICZM) within the broader scope of CMSP 
that balances the social, economic, and environmental aspects of coastal development 
and conserva�on;

Address water security issues. Agricultural product-oriented farmers' groups with 
realis�c market instruments has the poten�al to offer an in-built sustainability 
mechanism for sustainable water management;

Develop value chains to diversify coastal livelihoods and income sources. Mainstreaming 
mangrove-based products through on line and off line means could be an interes�ng 
avenue to explore with market-focused research and pilo�ng;

Invest in climate-smart infrastructure and technologies that can improve the produc�vity 
and efficiency of coastal food systems, such as water-saving irriga�on, renewable 
energy, cold storage, and post-harvest facili�es;

Enhance the capacity of coastal communi�es to cope with disasters and climate shocks, 
such as early warning systems, disaster risk reduc�on plans, social protec�on schemes, 
and climate insurance;

Strengthen the governance and ins�tu�onal arrangements for coastal food systems, such 
as par�cipatory planning, stakeholder coordina�on, cross-sectoral collabora�on, and 
policy coherence.
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SPEECH BY THE SPECIAL GUEST: 

Thanking the organizers for arranging such a valuable symposium on the 
forestry-fisheries nexus of the Sundarbans ecosystem, Md. Amir Hossain Chowdhury, 
Chief Conservator of Forests (CCF), BFD, shared his personal experience of working in the 
Sundarbans for seven years and how he learned to appreciate its beauty and diversity. 
The CCF said that he was well aware of the complex and unique ecosystem of the 
Sundarbans, which includes the nexus of freshwater and saline water, the diverse 
mangrove species, the rich fisheries resources and the local community that depends on 
them. He stressed the importance of managing the Sundarbans in a way that reduces the 
pressure from human ac�vi�es and protects its ecological balance. He stressed that the 
local community should be involved and par�cipate in the conserva�on and 
management of the mangrove forest. Expressing his concern over the declining fisheries 
resource in the face of climate change, the CCF urged for more research, monitoring and 
collabora�on among stakeholders to address these challenges and ensure the 
sustainability of this unique ecosystem. He concluded his speech by expressing his hope 
that the symposium outcome would generate new insights and recommenda�ons for the 
be�erment of the Sundarbans and its community. 

Panel Discussion on Policy Op�ons for Climate Resilient Coastal Food 
System in South Asia

Climate change poses a serious threat to the food security and livelihoods of millions of 
people living in coastal areas of South Asia who depend on agriculture, fisheries, and 
aquaculture. Rising sea levels, saltwater intrusion, extreme weather events, and changes 
in fish stocks in the Sundarbans are some of the challenges that coastal communi�es of 
Bangladesh face. To cope with these challenges, there is a need for climate resilient 
coastal food systems that can adapt to the changing condi�ons and reduce the 
vulnerability of the people. To address these challenges, there is a need for policy 
interven�ons that can enhance the resilience and adapta�on capacity of the coastal food 
system. Panelists in this session explored the current state of knowledge and prac�ce on 
climate resilient coastal food system in south Asia, and iden�fied the key policy op�ons 
and recommenda�ons for different stakeholders. The session was moderated by Prof. 
Nazmul Ahsan (KU), and featured the following panelists: Mr. Rana Mohammad Sohail 
(Member of Parliament, Bangladesh), Mr. Moin Uddin Ahmed (Solidaridad Network 
Asia), Prof. Wasiul Islam (KU) and Ms. KM Reyes (OTP). 

South Asia is home to more than 1.8 billion people, many of whom depend onagriculture, 
fisheries and aquaculture for their food and income. However, these sectors are highly 
vulnerable to the impacts of climate change, such as rising sea levels, saltwater intrusion, 
cyclones, floods, droughts and heat waves. These impacts can reduce crop yields, 
damage infrastructure, disrupt supply chains and increase the risk of pests and diseases. 
Therefore, it is necessary to build a climate resilient coastal food system that can 

A closing session on Day 2 of the Interna�onal Symposium consisted of session 
summaries, recap and reflec�ons on the events and interac�ons, apprecia�on of the 
session chairs, declara�on of best poster presenters followed by concluding remarks and 
vote of thanks. Presided over by Head, FMRT Discipline, Khulna University the concluding 
session was a�ended by the Chief Conservator of Forests (CCF), BFD as the Special Guest 
and honorable Vice Chancellor of Khulna University as the Chief Guest.

In his opening speech, Dr. Md. Nazmul Ahsan, Professor, FMRT Discipline, Khulna 
University provided an overview on the session topics and presenta�ons and informed 
the par�cipants that the session summaries and key messages would be compiled and 
condensed into a detailed report format for wider distribu�on. Reflec�ng on overall 
session plans Prof. Ahsan expressed his profound sa�sfac�on that the adap�ve design 
assisted in conduc�ng the sessions in an unprecedented schedule enabling the 
symposium speakers, panelists and par�cipants to stay focused and interested that 
resulted in the Symposium being one of the most memorable and contribu�ng learning, 
sharing, networking event for Khulna University. He noted that the symposium was a 
valuable opportunity to exchange and discuss informa�on on various aspects of coastal 
ecosystem and hoped that the symposium would inspire further development ac�vi�es 
and collabora�ons among the par�cipants.

Following the opening speech, Dr. Marc Verdegem from Wageningen University, 
Netherlands announced the best poster winners on behalf of the panel of five 
independent judges who evaluated the posters as to the content, style and 
presenta�ons. He praised the poster presenters for their innova�ve and original research 
ideas and their effec�ve communica�on skills. Dr. Verdegem said that he was impressed 
by the level of enthusiasm and crea�vity shown by the young researchers and concluded 
his speech by congratula�ng the winners and encouraging them to pursue their research 
goals.

The winners received cer�ficates of recogni�on, crests as well as cash prizes as token of 
apprecia�ons. The first prize went to a poster �tled "Effect of Microplas�cs on 
Phenotypic Traits and Enzyme Ac�vi�es in Guppy (Poecilia reticulata)", presented by a 
master's student from FMRT Discipline, KU. The second prize went to a poster �tled 
"Biochar as a Poten�al Soil Condi�oner in Saline Prone Coastal Area of Bangladesh", 
presented by a PhD student from Soil, Water & Environment Discipline , KU. The third 
prize went to a poster �tled "Effects of Plas�c Feeding and Preda�on on Reproduc�ve 
Performance of Guppy (Poecilia reticulata)", presented by an undergraduate student 
from FMRT Discipline, KU. The judges also gave honorable men�ons to two other posters 
that had scored highly in their evalua�on.

SPEECH BY THE CHIEF GUEST: 

The honorable Vice Chancellor of Khulna University delivered his speech as the Chief 
Guest of the closing session with an opening remark on how mangroves are vital for the 
survival and prosperity of coastal communi�es, as they provide habitats and food sources 
for fish and crabs. He emphasized that mangroves, fisheries and communi�es are linked 
in a linear chain that requires sustainability. He also discussed the historical significance 
of coastal areas as resource-rich regions that a�racted human se�lements and 
civiliza�ons. He thanked the diverse group of par�cipants from different parts of the 
world, who represented various stakeholders such as policymakers, managers and 
researchers, for a�ending the symposium and contribu�ng to the dialogue. He 
highlighted that our research strategy places a high priority on studying the coastal 
ecosystem and its impact on the coastal community. Finally, the honorable VC expressed 
his apprecia�on to the organizing commi�ee and students for their hard work and 
dedica�on in making the symposium a success.

The Interna�onal Symposium  came to a successful conclusion with a vote of thanks from 
Thies Geertz from GNF and a concluding remark by the Chair of the Organizing 
Commi�ee, Prof. Dr. Md. Golam Sarower. They acknowledged the contribu�ons of the 
par�cipants who had come from various countries to share their exper�se and 
perspec�ves on the topics of discussion and thanked the members of the organizing 
commi�ee for their remarkable efforts in planning and execu�ng such a valuable and 
informa�ve event.
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maintain or enhance its produc�vity, diversity and quality under changing clima�c 
condi�ons, while not exhaus�ng the natural resource base as has been the case with the 
Sundarbans and its fisheries resources in Bangladesh and India.

Science-based management of fish and other aqua�c resources of the Sundarbans 
mangrove forest and nature-based solu�ons to coastal aquaculture such as IMA will 
result in a climate resilient food system contribu�ng to social and economic development 
by enhancing food security, nutri�on, income and livelihood opportuni�es for the coastal 
communi�es. However, there are many challenges to achieving a climate resilient coastal 
food system in Bangladesh and other South Asian countries. Some of these challenges 
include:

Lack of adequate data and informa�on on climate risks and vulnerabili�es of the 
coastal food system and its stakeholders.

Limited access to finance, technology, innova�on and knowledge for climate smart 
aquaculture and agriculture in the coastal area.

Weak ins�tu�onal capacity and coordina�on among different actors and sectors 
involved in the development of coastal area.

Low awareness and par�cipa�on of local communi�es, especially women and 
marginalized groups, in climate ac�on and decision-making.

Policies and regula�ons do not o�en take climate considera�ons into the development 
decision and are highly shortsighted and sector-specific lacking the integra�on of 
long-term mul�disciplinary outcomes.

Key Recommenda�ons

To overcome the above-men�oned challenges, the panelists urged to adopt a holis�c and 
par�cipatory approach that involves all relevant stakeholders in the planning, 
implementa�on and monitoring to build a climate resilient coastal food system that can 
ensure food security, nutri�on, income and livelihoods for its people while contribu�ng 
to global efforts to combat climate change. Some of the key policy op�ons and 
recommenda�ons to this goal are:

Adopt integrated coastal zone management (ICZM) within the broader scope of CMSP 
that balances the social, economic, and environmental aspects of coastal development 
and conserva�on;

Address water security issues. Agricultural product-oriented farmers' groups with 
realis�c market instruments has the poten�al to offer an in-built sustainability 
mechanism for sustainable water management;

Develop value chains to diversify coastal livelihoods and income sources. Mainstreaming 
mangrove-based products through on line and off line means could be an interes�ng 
avenue to explore with market-focused research and pilo�ng;

Invest in climate-smart infrastructure and technologies that can improve the produc�vity 
and efficiency of coastal food systems, such as water-saving irriga�on, renewable 
energy, cold storage, and post-harvest facili�es;

Enhance the capacity of coastal communi�es to cope with disasters and climate shocks, 
such as early warning systems, disaster risk reduc�on plans, social protec�on schemes, 
and climate insurance;

Strengthen the governance and ins�tu�onal arrangements for coastal food systems, such 
as par�cipatory planning, stakeholder coordina�on, cross-sectoral collabora�on, and 
policy coherence.
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SPEECH BY THE SPECIAL GUEST: 

Thanking the organizers for arranging such a valuable symposium on the 
forestry-fisheries nexus of the Sundarbans ecosystem, Md. Amir Hossain Chowdhury, 
Chief Conservator of Forests (CCF), BFD, shared his personal experience of working in the 
Sundarbans for seven years and how he learned to appreciate its beauty and diversity. 
The CCF said that he was well aware of the complex and unique ecosystem of the 
Sundarbans, which includes the nexus of freshwater and saline water, the diverse 
mangrove species, the rich fisheries resources and the local community that depends on 
them. He stressed the importance of managing the Sundarbans in a way that reduces the 
pressure from human ac�vi�es and protects its ecological balance. He stressed that the 
local community should be involved and par�cipate in the conserva�on and 
management of the mangrove forest. Expressing his concern over the declining fisheries 
resource in the face of climate change, the CCF urged for more research, monitoring and 
collabora�on among stakeholders to address these challenges and ensure the 
sustainability of this unique ecosystem. He concluded his speech by expressing his hope 
that the symposium outcome would generate new insights and recommenda�ons for the 
be�erment of the Sundarbans and its community. 

Panel Discussion on Policy Op�ons for Climate Resilient Coastal Food 
System in South Asia

Climate change poses a serious threat to the food security and livelihoods of millions of 
people living in coastal areas of South Asia who depend on agriculture, fisheries, and 
aquaculture. Rising sea levels, saltwater intrusion, extreme weather events, and changes 
in fish stocks in the Sundarbans are some of the challenges that coastal communi�es of 
Bangladesh face. To cope with these challenges, there is a need for climate resilient 
coastal food systems that can adapt to the changing condi�ons and reduce the 
vulnerability of the people. To address these challenges, there is a need for policy 
interven�ons that can enhance the resilience and adapta�on capacity of the coastal food 
system. Panelists in this session explored the current state of knowledge and prac�ce on 
climate resilient coastal food system in south Asia, and iden�fied the key policy op�ons 
and recommenda�ons for different stakeholders. The session was moderated by Prof. 
Nazmul Ahsan (KU), and featured the following panelists: Mr. Rana Mohammad Sohail 
(Member of Parliament, Bangladesh), Mr. Moin Uddin Ahmed (Solidaridad Network 
Asia), Prof. Wasiul Islam (KU) and Ms. KM Reyes (OTP). 

South Asia is home to more than 1.8 billion people, many of whom depend onagriculture, 
fisheries and aquaculture for their food and income. However, these sectors are highly 
vulnerable to the impacts of climate change, such as rising sea levels, saltwater intrusion, 
cyclones, floods, droughts and heat waves. These impacts can reduce crop yields, 
damage infrastructure, disrupt supply chains and increase the risk of pests and diseases. 
Therefore, it is necessary to build a climate resilient coastal food system that can 

A closing session on Day 2 of the Interna�onal Symposium consisted of session 
summaries, recap and reflec�ons on the events and interac�ons, apprecia�on of the 
session chairs, declara�on of best poster presenters followed by concluding remarks and 
vote of thanks. Presided over by Head, FMRT Discipline, Khulna University the concluding 
session was a�ended by the Chief Conservator of Forests (CCF), BFD as the Special Guest 
and honorable Vice Chancellor of Khulna University as the Chief Guest.

In his opening speech, Dr. Md. Nazmul Ahsan, Professor, FMRT Discipline, Khulna 
University provided an overview on the session topics and presenta�ons and informed 
the par�cipants that the session summaries and key messages would be compiled and 
condensed into a detailed report format for wider distribu�on. Reflec�ng on overall 
session plans Prof. Ahsan expressed his profound sa�sfac�on that the adap�ve design 
assisted in conduc�ng the sessions in an unprecedented schedule enabling the 
symposium speakers, panelists and par�cipants to stay focused and interested that 
resulted in the Symposium being one of the most memorable and contribu�ng learning, 
sharing, networking event for Khulna University. He noted that the symposium was a 
valuable opportunity to exchange and discuss informa�on on various aspects of coastal 
ecosystem and hoped that the symposium would inspire further development ac�vi�es 
and collabora�ons among the par�cipants.

Following the opening speech, Dr. Marc Verdegem from Wageningen University, 
Netherlands announced the best poster winners on behalf of the panel of five 
independent judges who evaluated the posters as to the content, style and 
presenta�ons. He praised the poster presenters for their innova�ve and original research 
ideas and their effec�ve communica�on skills. Dr. Verdegem said that he was impressed 
by the level of enthusiasm and crea�vity shown by the young researchers and concluded 
his speech by congratula�ng the winners and encouraging them to pursue their research 
goals.

The winners received cer�ficates of recogni�on, crests as well as cash prizes as token of 
apprecia�ons. The first prize went to a poster �tled "Effect of Microplas�cs on 
Phenotypic Traits and Enzyme Ac�vi�es in Guppy (Poecilia reticulata)", presented by a 
master's student from FMRT Discipline, KU. The second prize went to a poster �tled 
"Biochar as a Poten�al Soil Condi�oner in Saline Prone Coastal Area of Bangladesh", 
presented by a PhD student from Soil, Water & Environment Discipline , KU. The third 
prize went to a poster �tled "Effects of Plas�c Feeding and Preda�on on Reproduc�ve 
Performance of Guppy (Poecilia reticulata)", presented by an undergraduate student 
from FMRT Discipline, KU. The judges also gave honorable men�ons to two other posters 
that had scored highly in their evalua�on.

SPEECH BY THE CHIEF GUEST: 

The honorable Vice Chancellor of Khulna University delivered his speech as the Chief 
Guest of the closing session with an opening remark on how mangroves are vital for the 
survival and prosperity of coastal communi�es, as they provide habitats and food sources 
for fish and crabs. He emphasized that mangroves, fisheries and communi�es are linked 
in a linear chain that requires sustainability. He also discussed the historical significance 
of coastal areas as resource-rich regions that a�racted human se�lements and 
civiliza�ons. He thanked the diverse group of par�cipants from different parts of the 
world, who represented various stakeholders such as policymakers, managers and 
researchers, for a�ending the symposium and contribu�ng to the dialogue. He 
highlighted that our research strategy places a high priority on studying the coastal 
ecosystem and its impact on the coastal community. Finally, the honorable VC expressed 
his apprecia�on to the organizing commi�ee and students for their hard work and 
dedica�on in making the symposium a success.

The Interna�onal Symposium  came to a successful conclusion with a vote of thanks from 
Thies Geertz from GNF and a concluding remark by the Chair of the Organizing 
Commi�ee, Prof. Dr. Md. Golam Sarower. They acknowledged the contribu�ons of the 
par�cipants who had come from various countries to share their exper�se and 
perspec�ves on the topics of discussion and thanked the members of the organizing 
commi�ee for their remarkable efforts in planning and execu�ng such a valuable and 
informa�ve event.
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maintain or enhance its produc�vity, diversity and quality under changing clima�c 
condi�ons, while not exhaus�ng the natural resource base as has been the case with the 
Sundarbans and its fisheries resources in Bangladesh and India.

Science-based management of fish and other aqua�c resources of the Sundarbans 
mangrove forest and nature-based solu�ons to coastal aquaculture such as IMA will 
result in a climate resilient food system contribu�ng to social and economic development 
by enhancing food security, nutri�on, income and livelihood opportuni�es for the coastal 
communi�es. However, there are many challenges to achieving a climate resilient coastal 
food system in Bangladesh and other South Asian countries. Some of these challenges 
include:

Lack of adequate data and informa�on on climate risks and vulnerabili�es of the 
coastal food system and its stakeholders.

Limited access to finance, technology, innova�on and knowledge for climate smart 
aquaculture and agriculture in the coastal area.

Weak ins�tu�onal capacity and coordina�on among different actors and sectors 
involved in the development of coastal area.

Low awareness and par�cipa�on of local communi�es, especially women and 
marginalized groups, in climate ac�on and decision-making.

Policies and regula�ons do not o�en take climate considera�ons into the development 
decision and are highly shortsighted and sector-specific lacking the integra�on of 
long-term mul�disciplinary outcomes.

Key Recommenda�ons

To overcome the above-men�oned challenges, the panelists urged to adopt a holis�c and 
par�cipatory approach that involves all relevant stakeholders in the planning, 
implementa�on and monitoring to build a climate resilient coastal food system that can 
ensure food security, nutri�on, income and livelihoods for its people while contribu�ng 
to global efforts to combat climate change. Some of the key policy op�ons and 
recommenda�ons to this goal are:

Adopt integrated coastal zone management (ICZM) within the broader scope of CMSP 
that balances the social, economic, and environmental aspects of coastal development 
and conserva�on;

Address water security issues. Agricultural product-oriented farmers' groups with 
realis�c market instruments has the poten�al to offer an in-built sustainability 
mechanism for sustainable water management;

Develop value chains to diversify coastal livelihoods and income sources. Mainstreaming 
mangrove-based products through on line and off line means could be an interes�ng 
avenue to explore with market-focused research and pilo�ng;

Invest in climate-smart infrastructure and technologies that can improve the produc�vity 
and efficiency of coastal food systems, such as water-saving irriga�on, renewable 
energy, cold storage, and post-harvest facili�es;

Enhance the capacity of coastal communi�es to cope with disasters and climate shocks, 
such as early warning systems, disaster risk reduc�on plans, social protec�on schemes, 
and climate insurance;

Strengthen the governance and ins�tu�onal arrangements for coastal food systems, such 
as par�cipatory planning, stakeholder coordina�on, cross-sectoral collabora�on, and 
policy coherence.

SPEECH BY THE SPECIAL GUEST: 

Thanking the organizers for arranging such a valuable symposium on the 
forestry-fisheries nexus of the Sundarbans ecosystem, Md. Amir Hossain Chowdhury, 
Chief Conservator of Forests (CCF), BFD, shared his personal experience of working in the 
Sundarbans for seven years and how he learned to appreciate its beauty and diversity. 
The CCF said that he was well aware of the complex and unique ecosystem of the 
Sundarbans, which includes the nexus of freshwater and saline water, the diverse 
mangrove species, the rich fisheries resources and the local community that depends on 
them. He stressed the importance of managing the Sundarbans in a way that reduces the 
pressure from human ac�vi�es and protects its ecological balance. He stressed that the 
local community should be involved and par�cipate in the conserva�on and 
management of the mangrove forest. Expressing his concern over the declining fisheries 
resource in the face of climate change, the CCF urged for more research, monitoring and 
collabora�on among stakeholders to address these challenges and ensure the 
sustainability of this unique ecosystem. He concluded his speech by expressing his hope 
that the symposium outcome would generate new insights and recommenda�ons for the 
be�erment of the Sundarbans and its community. 
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Panel Discussion on Policy Op�ons for Climate Resilient Coastal Food 
System in South Asia

Climate change poses a serious threat to the food security and livelihoods of millions of 
people living in coastal areas of South Asia who depend on agriculture, fisheries, and 
aquaculture. Rising sea levels, saltwater intrusion, extreme weather events, and changes 
in fish stocks in the Sundarbans are some of the challenges that coastal communi�es of 
Bangladesh face. To cope with these challenges, there is a need for climate resilient 
coastal food systems that can adapt to the changing condi�ons and reduce the 
vulnerability of the people. To address these challenges, there is a need for policy 
interven�ons that can enhance the resilience and adapta�on capacity of the coastal food 
system. Panelists in this session explored the current state of knowledge and prac�ce on 
climate resilient coastal food system in south Asia, and iden�fied the key policy op�ons 
and recommenda�ons for different stakeholders. The session was moderated by Prof. 
Nazmul Ahsan (KU), and featured the following panelists: Mr. Rana Mohammad Sohail 
(Member of Parliament, Bangladesh), Mr. Moin Uddin Ahmed (Solidaridad Network 
Asia), Prof. Wasiul Islam (KU) and Ms. KM Reyes (OTP). 

South Asia is home to more than 1.8 billion people, many of whom depend onagriculture, 
fisheries and aquaculture for their food and income. However, these sectors are highly 
vulnerable to the impacts of climate change, such as rising sea levels, saltwater intrusion, 
cyclones, floods, droughts and heat waves. These impacts can reduce crop yields, 
damage infrastructure, disrupt supply chains and increase the risk of pests and diseases. 
Therefore, it is necessary to build a climate resilient coastal food system that can 

A closing session on Day 2 of the Interna�onal Symposium consisted of session 
summaries, recap and reflec�ons on the events and interac�ons, apprecia�on of the 
session chairs, declara�on of best poster presenters followed by concluding remarks and 
vote of thanks. Presided over by Head, FMRT Discipline, Khulna University the concluding 
session was a�ended by the Chief Conservator of Forests (CCF), BFD as the Special Guest 
and honorable Vice Chancellor of Khulna University as the Chief Guest.

In his opening speech, Dr. Md. Nazmul Ahsan, Professor, FMRT Discipline, Khulna 
University provided an overview on the session topics and presenta�ons and informed 
the par�cipants that the session summaries and key messages would be compiled and 
condensed into a detailed report format for wider distribu�on. Reflec�ng on overall 
session plans Prof. Ahsan expressed his profound sa�sfac�on that the adap�ve design 
assisted in conduc�ng the sessions in an unprecedented schedule enabling the 
symposium speakers, panelists and par�cipants to stay focused and interested that 
resulted in the Symposium being one of the most memorable and contribu�ng learning, 
sharing, networking event for Khulna University. He noted that the symposium was a 
valuable opportunity to exchange and discuss informa�on on various aspects of coastal 
ecosystem and hoped that the symposium would inspire further development ac�vi�es 
and collabora�ons among the par�cipants.

Following the opening speech, Dr. Marc Verdegem from Wageningen University, 
Netherlands announced the best poster winners on behalf of the panel of five 
independent judges who evaluated the posters as to the content, style and 
presenta�ons. He praised the poster presenters for their innova�ve and original research 
ideas and their effec�ve communica�on skills. Dr. Verdegem said that he was impressed 
by the level of enthusiasm and crea�vity shown by the young researchers and concluded 
his speech by congratula�ng the winners and encouraging them to pursue their research 
goals.

The winners received cer�ficates of recogni�on, crests as well as cash prizes as token of 
apprecia�ons. The first prize went to a poster �tled "Effect of Microplas�cs on 
Phenotypic Traits and Enzyme Ac�vi�es in Guppy (Poecilia reticulata)", presented by a 
master's student from FMRT Discipline, KU. The second prize went to a poster �tled 
"Biochar as a Poten�al Soil Condi�oner in Saline Prone Coastal Area of Bangladesh", 
presented by a PhD student from Soil, Water & Environment Discipline , KU. The third 
prize went to a poster �tled "Effects of Plas�c Feeding and Preda�on on Reproduc�ve 
Performance of Guppy (Poecilia reticulata)", presented by an undergraduate student 
from FMRT Discipline, KU. The judges also gave honorable men�ons to two other posters 
that had scored highly in their evalua�on.

SPEECH BY THE CHIEF GUEST: 

The honorable Vice Chancellor of Khulna University delivered his speech as the Chief 
Guest of the closing session with an opening remark on how mangroves are vital for the 
survival and prosperity of coastal communi�es, as they provide habitats and food sources 
for fish and crabs. He emphasized that mangroves, fisheries and communi�es are linked 
in a linear chain that requires sustainability. He also discussed the historical significance 
of coastal areas as resource-rich regions that a�racted human se�lements and 
civiliza�ons. He thanked the diverse group of par�cipants from different parts of the 
world, who represented various stakeholders such as policymakers, managers and 
researchers, for a�ending the symposium and contribu�ng to the dialogue. He 
highlighted that our research strategy places a high priority on studying the coastal 
ecosystem and its impact on the coastal community. Finally, the honorable VC expressed 
his apprecia�on to the organizing commi�ee and students for their hard work and 
dedica�on in making the symposium a success.

The Interna�onal Symposium  came to a successful conclusion with a vote of thanks from 
Thies Geertz from GNF and a concluding remark by the Chair of the Organizing 
Commi�ee, Prof. Dr. Md. Golam Sarower. They acknowledged the contribu�ons of the 
par�cipants who had come from various countries to share their exper�se and 
perspec�ves on the topics of discussion and thanked the members of the organizing 
commi�ee for their remarkable efforts in planning and execu�ng such a valuable and 
informa�ve event.



SPEECH BY THE SPECIAL GUEST: 

Thanking the organizers for arranging such a valuable symposium on the 
forestry-fisheries nexus of the Sundarbans ecosystem, Md. Amir Hossain Chowdhury, 
Chief Conservator of Forests (CCF), BFD, shared his personal experience of working in the 
Sundarbans for seven years and how he learned to appreciate its beauty and diversity. 
The CCF said that he was well aware of the complex and unique ecosystem of the 
Sundarbans, which includes the nexus of freshwater and saline water, the diverse 
mangrove species, the rich fisheries resources and the local community that depends on 
them. He stressed the importance of managing the Sundarbans in a way that reduces the 
pressure from human ac�vi�es and protects its ecological balance. He stressed that the 
local community should be involved and par�cipate in the conserva�on and 
management of the mangrove forest. Expressing his concern over the declining fisheries 
resource in the face of climate change, the CCF urged for more research, monitoring and 
collabora�on among stakeholders to address these challenges and ensure the 
sustainability of this unique ecosystem. He concluded his speech by expressing his hope 
that the symposium outcome would generate new insights and recommenda�ons for the 
be�erment of the Sundarbans and its community. 

A closing session on Day 2 of the Interna�onal Symposium consisted of session 
summaries, recap and reflec�ons on the events and interac�ons, apprecia�on of the 
session chairs, declara�on of best poster presenters followed by concluding remarks and 
vote of thanks. Presided over by Head, FMRT Discipline, Khulna University the concluding 
session was a�ended by the Chief Conservator of Forests (CCF), BFD as the Special Guest 
and honorable Vice Chancellor of Khulna University as the Chief Guest.

In his opening speech, Dr. Md. Nazmul Ahsan, Professor, FMRT Discipline, Khulna 
University provided an overview on the session topics and presenta�ons and informed 
the par�cipants that the session summaries and key messages would be compiled and 
condensed into a detailed report format for wider distribu�on. Reflec�ng on overall 
session plans Prof. Ahsan expressed his profound sa�sfac�on that the adap�ve design 
assisted in conduc�ng the sessions in an unprecedented schedule enabling the 
symposium speakers, panelists and par�cipants to stay focused and interested that 
resulted in the Symposium being one of the most memorable and contribu�ng learning, 
sharing, networking event for Khulna University. He noted that the symposium was a 
valuable opportunity to exchange and discuss informa�on on various aspects of coastal 
ecosystem and hoped that the symposium would inspire further development ac�vi�es 
and collabora�ons among the par�cipants.

Following the opening speech, Dr. Marc Verdegem from Wageningen University, 
Netherlands announced the best poster winners on behalf of the panel of five 
independent judges who evaluated the posters as to the content, style and 
presenta�ons. He praised the poster presenters for their innova�ve and original research 
ideas and their effec�ve communica�on skills. Dr. Verdegem said that he was impressed 
by the level of enthusiasm and crea�vity shown by the young researchers and concluded 
his speech by congratula�ng the winners and encouraging them to pursue their research 
goals.

The winners received cer�ficates of recogni�on, crests as well as cash prizes as token of 
apprecia�ons. The first prize went to a poster �tled "Effect of Microplas�cs on 
Phenotypic Traits and Enzyme Ac�vi�es in Guppy (Poecilia reticulata)", presented by a 
master's student from FMRT Discipline, KU. The second prize went to a poster �tled 
"Biochar as a Poten�al Soil Condi�oner in Saline Prone Coastal Area of Bangladesh", 
presented by a PhD student from Soil, Water & Environment Discipline , KU. The third 
prize went to a poster �tled "Effects of Plas�c Feeding and Preda�on on Reproduc�ve 
Performance of Guppy (Poecilia reticulata)", presented by an undergraduate student 
from FMRT Discipline, KU. The judges also gave honorable men�ons to two other posters 
that had scored highly in their evalua�on.

SPEECH BY THE CHIEF GUEST: 

The honorable Vice Chancellor of Khulna University delivered his speech as the Chief 
Guest of the closing session with an opening remark on how mangroves are vital for the 
survival and prosperity of coastal communi�es, as they provide habitats and food sources 
for fish and crabs. He emphasized that mangroves, fisheries and communi�es are linked 
in a linear chain that requires sustainability. He also discussed the historical significance 
of coastal areas as resource-rich regions that a�racted human se�lements and 
civiliza�ons. He thanked the diverse group of par�cipants from different parts of the 
world, who represented various stakeholders such as policymakers, managers and 
researchers, for a�ending the symposium and contribu�ng to the dialogue. He 
highlighted that our research strategy places a high priority on studying the coastal 
ecosystem and its impact on the coastal community. Finally, the honorable VC expressed 
his apprecia�on to the organizing commi�ee and students for their hard work and 
dedica�on in making the symposium a success.

The Interna�onal Symposium  came to a successful conclusion with a vote of thanks from 
Thies Geertz from GNF and a concluding remark by the Chair of the Organizing 
Commi�ee, Prof. Dr. Md. Golam Sarower. They acknowledged the contribu�ons of the 
par�cipants who had come from various countries to share their exper�se and 
perspec�ves on the topics of discussion and thanked the members of the organizing 
commi�ee for their remarkable efforts in planning and execu�ng such a valuable and 
informa�ve event.



SPEECH BY THE SPECIAL GUEST: 

Thanking the organizers for arranging such a valuable symposium on the 
forestry-fisheries nexus of the Sundarbans ecosystem, Md. Amir Hossain Chowdhury, 
Chief Conservator of Forests (CCF), BFD, shared his personal experience of working in the 
Sundarbans for seven years and how he learned to appreciate its beauty and diversity. 
The CCF said that he was well aware of the complex and unique ecosystem of the 
Sundarbans, which includes the nexus of freshwater and saline water, the diverse 
mangrove species, the rich fisheries resources and the local community that depends on 
them. He stressed the importance of managing the Sundarbans in a way that reduces the 
pressure from human ac�vi�es and protects its ecological balance. He stressed that the 
local community should be involved and par�cipate in the conserva�on and 
management of the mangrove forest. Expressing his concern over the declining fisheries 
resource in the face of climate change, the CCF urged for more research, monitoring and 
collabora�on among stakeholders to address these challenges and ensure the 
sustainability of this unique ecosystem. He concluded his speech by expressing his hope 
that the symposium outcome would generate new insights and recommenda�ons for the 
be�erment of the Sundarbans and its community. 
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A closing session on Day 2 of the Interna�onal Symposium consisted of session 
summaries, recap and reflec�ons on the events and interac�ons, apprecia�on of the 
session chairs, declara�on of best poster presenters followed by concluding remarks and 
vote of thanks. Presided over by Head, FMRT Discipline, Khulna University the concluding 
session was a�ended by the Chief Conservator of Forests (CCF), BFD as the Special Guest 
and honorable Vice Chancellor of Khulna University as the Chief Guest.

In his opening speech, Dr. Md. Nazmul Ahsan, Professor, FMRT Discipline, Khulna 
University provided an overview on the session topics and presenta�ons and informed 
the par�cipants that the session summaries and key messages would be compiled and 
condensed into a detailed report format for wider distribu�on. Reflec�ng on overall 
session plans Prof. Ahsan expressed his profound sa�sfac�on that the adap�ve design 
assisted in conduc�ng the sessions in an unprecedented schedule enabling the 
symposium speakers, panelists and par�cipants to stay focused and interested that 
resulted in the Symposium being one of the most memorable and contribu�ng learning, 
sharing, networking event for Khulna University. He noted that the symposium was a 
valuable opportunity to exchange and discuss informa�on on various aspects of coastal 
ecosystem and hoped that the symposium would inspire further development ac�vi�es 
and collabora�ons among the par�cipants.

Following the opening speech, Dr. Marc Verdegem from Wageningen University, 
Netherlands announced the best poster winners on behalf of the panel of five 
independent judges who evaluated the posters as to the content, style and 
presenta�ons. He praised the poster presenters for their innova�ve and original research 
ideas and their effec�ve communica�on skills. Dr. Verdegem said that he was impressed 
by the level of enthusiasm and crea�vity shown by the young researchers and concluded 
his speech by congratula�ng the winners and encouraging them to pursue their research 
goals.

The winners received cer�ficates of recogni�on, crests as well as cash prizes as token of 
apprecia�ons. The first prize went to a poster �tled "Effect of Microplas�cs on 
Phenotypic Traits and Enzyme Ac�vi�es in Guppy (Poecilia reticulata)", presented by a 
master's student from FMRT Discipline, KU. The second prize went to a poster �tled 
"Biochar as a Poten�al Soil Condi�oner in Saline Prone Coastal Area of Bangladesh", 
presented by a PhD student from Soil, Water & Environment Discipline , KU. The third 
prize went to a poster �tled "Effects of Plas�c Feeding and Preda�on on Reproduc�ve 
Performance of Guppy (Poecilia reticulata)", presented by an undergraduate student 
from FMRT Discipline, KU. The judges also gave honorable men�ons to two other posters 
that had scored highly in their evalua�on.

SPEECH BY THE CHIEF GUEST: 

The honorable Vice Chancellor of Khulna University delivered his speech as the Chief 
Guest of the closing session with an opening remark on how mangroves are vital for the 
survival and prosperity of coastal communi�es, as they provide habitats and food sources 
for fish and crabs. He emphasized that mangroves, fisheries and communi�es are linked 
in a linear chain that requires sustainability. He also discussed the historical significance 
of coastal areas as resource-rich regions that a�racted human se�lements and 
civiliza�ons. He thanked the diverse group of par�cipants from different parts of the 
world, who represented various stakeholders such as policymakers, managers and 
researchers, for a�ending the symposium and contribu�ng to the dialogue. He 
highlighted that our research strategy places a high priority on studying the coastal 
ecosystem and its impact on the coastal community. Finally, the honorable VC expressed 
his apprecia�on to the organizing commi�ee and students for their hard work and 
dedica�on in making the symposium a success.

The Interna�onal Symposium  came to a successful conclusion with a vote of thanks from 
Thies Geertz from GNF and a concluding remark by the Chair of the Organizing 
Commi�ee, Prof. Dr. Md. Golam Sarower. They acknowledged the contribu�ons of the 
par�cipants who had come from various countries to share their exper�se and 
perspec�ves on the topics of discussion and thanked the members of the organizing 
commi�ee for their remarkable efforts in planning and execu�ng such a valuable and 
informa�ve event.



provided construc�ve feedback to each presenter on how to improve their poster or 
presenta�on in the future. The poster compe��on winners were announced and 
awarded on the final day of the symposium during the closing ceremony.

The poster session was a successful and enriching component of the symposium that 
showcased the diversity and quality of research conducted by young students and 
scien�sts from different countries and disciplines. It also fostered a culture of exchange, 
collabora�on and innova�on among the research community.
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SPEECH BY THE SPECIAL GUEST: 

Thanking the organizers for arranging such a valuable symposium on the 
forestry-fisheries nexus of the Sundarbans ecosystem, Md. Amir Hossain Chowdhury, 
Chief Conservator of Forests (CCF), BFD, shared his personal experience of working in the 
Sundarbans for seven years and how he learned to appreciate its beauty and diversity. 
The CCF said that he was well aware of the complex and unique ecosystem of the 
Sundarbans, which includes the nexus of freshwater and saline water, the diverse 
mangrove species, the rich fisheries resources and the local community that depends on 
them. He stressed the importance of managing the Sundarbans in a way that reduces the 
pressure from human ac�vi�es and protects its ecological balance. He stressed that the 
local community should be involved and par�cipate in the conserva�on and 
management of the mangrove forest. Expressing his concern over the declining fisheries 
resource in the face of climate change, the CCF urged for more research, monitoring and 
collabora�on among stakeholders to address these challenges and ensure the 
sustainability of this unique ecosystem. He concluded his speech by expressing his hope 
that the symposium outcome would generate new insights and recommenda�ons for the 
be�erment of the Sundarbans and its community. 

The symposium featured 99 posters that were exhibited at a special venue for two days. 
The �tles, authors and affilia�ons of the posters are listed in Annex II. The posters 
covered various topics of research and were presented by young students and scien�sts 
from different universi�es and professional organiza�ons. They aimed to provide a 
concise overview of their research goals, methods, findings and implica�ons, and to offer 
a brief oral explana�on to the interested audience. The poster session was an excellent 
pla�orm for the young researchers to display their work, interact with poten�al partners 
and get feedback from peers and experts. A panel of five dis�nguished scien�sts from 
different countries evaluated the posters based on the content quality, the presenta�on 
style and the communica�on clarity. The poster compe��on winners were announced 
and rewarded at a closing ceremony a�er the end of the scien�fic sessions on the last day 
of the symposium.

Some of the topics of research that were showcased in the posters included: climate 
change and its impacts on ecosystems and biodiversity,  impact of salinity intrusion and 
water logging, vulnerability context and coping strategy of coastal communi�es against 
climate and man-made changes, sustainable aquaculture technologies, environmental 
pollu�on affec�ng the aqua�c animal health in the Sundarbans mangrove forest, disease 
diagnosis of fish and shrimp, mud crab hatchery opera�on, fish product development 
and market linkage, among others. The posters were organized into thema�c clusters 
according to their main research area, and a designated moderator facilitated the 
discussion and interac�on among the presenters and the audience.

The poster session was well-a�ended by symposium par�cipants as well as external 
visitors who were interested in learning more about the current research trends and 
challenges in sustainable coastal  aquaculture. The presenters received construc�ve 
feedback and sugges�ons from the audience, as well as ques�ons and comments that 
s�mulated further discussion and debate. The poster session also provided an 
opportunity for networking and collabora�on among researchers who shared similar 
interests or complementary exper�se. Some of the presenters reported that they had 
established new contacts or ini�ated new projects as a result of their par�cipa�on in the 
poster session.

The best poster compe��on was one of the highlights of the symposium, as it recognized 
and rewarded the outstanding work of the young researchers who had demonstrated 
excellence in their research content, presenta�on style and communica�on clarity. The 
panel of judges consisted of five eminent scien�sts who had extensive experience and 
knowledge in various fields of research. They evaluated each poster according to a set of 
criteria that included: originality and significance of the research ques�on or problem, 
appropriateness and rigor of the research methods, validity and reliability of the research 
findings, relevance and implica�ons of the research for theory or prac�ce, clarity and 
coherence of the poster layout and design, effec�veness and confidence of the oral 
presenta�on, and responsiveness and engagement with the audience. The judges also 

A closing session on Day 2 of the Interna�onal Symposium consisted of session 
summaries, recap and reflec�ons on the events and interac�ons, apprecia�on of the 
session chairs, declara�on of best poster presenters followed by concluding remarks and 
vote of thanks. Presided over by Head, FMRT Discipline, Khulna University the concluding 
session was a�ended by the Chief Conservator of Forests (CCF), BFD as the Special Guest 
and honorable Vice Chancellor of Khulna University as the Chief Guest.

In his opening speech, Dr. Md. Nazmul Ahsan, Professor, FMRT Discipline, Khulna 
University provided an overview on the session topics and presenta�ons and informed 
the par�cipants that the session summaries and key messages would be compiled and 
condensed into a detailed report format for wider distribu�on. Reflec�ng on overall 
session plans Prof. Ahsan expressed his profound sa�sfac�on that the adap�ve design 
assisted in conduc�ng the sessions in an unprecedented schedule enabling the 
symposium speakers, panelists and par�cipants to stay focused and interested that 
resulted in the Symposium being one of the most memorable and contribu�ng learning, 
sharing, networking event for Khulna University. He noted that the symposium was a 
valuable opportunity to exchange and discuss informa�on on various aspects of coastal 
ecosystem and hoped that the symposium would inspire further development ac�vi�es 
and collabora�ons among the par�cipants.

Following the opening speech, Dr. Marc Verdegem from Wageningen University, 
Netherlands announced the best poster winners on behalf of the panel of five 
independent judges who evaluated the posters as to the content, style and 
presenta�ons. He praised the poster presenters for their innova�ve and original research 
ideas and their effec�ve communica�on skills. Dr. Verdegem said that he was impressed 
by the level of enthusiasm and crea�vity shown by the young researchers and concluded 
his speech by congratula�ng the winners and encouraging them to pursue their research 
goals.

The winners received cer�ficates of recogni�on, crests as well as cash prizes as token of 
apprecia�ons. The first prize went to a poster �tled "Effect of Microplas�cs on 
Phenotypic Traits and Enzyme Ac�vi�es in Guppy (Poecilia reticulata)", presented by a 
master's student from FMRT Discipline, KU. The second prize went to a poster �tled 
"Biochar as a Poten�al Soil Condi�oner in Saline Prone Coastal Area of Bangladesh", 
presented by a PhD student from Soil, Water & Environment Discipline , KU. The third 
prize went to a poster �tled "Effects of Plas�c Feeding and Preda�on on Reproduc�ve 
Performance of Guppy (Poecilia reticulata)", presented by an undergraduate student 
from FMRT Discipline, KU. The judges also gave honorable men�ons to two other posters 
that had scored highly in their evalua�on.

SPEECH BY THE CHIEF GUEST: 

The honorable Vice Chancellor of Khulna University delivered his speech as the Chief 
Guest of the closing session with an opening remark on how mangroves are vital for the 
survival and prosperity of coastal communi�es, as they provide habitats and food sources 
for fish and crabs. He emphasized that mangroves, fisheries and communi�es are linked 
in a linear chain that requires sustainability. He also discussed the historical significance 
of coastal areas as resource-rich regions that a�racted human se�lements and 
civiliza�ons. He thanked the diverse group of par�cipants from different parts of the 
world, who represented various stakeholders such as policymakers, managers and 
researchers, for a�ending the symposium and contribu�ng to the dialogue. He 
highlighted that our research strategy places a high priority on studying the coastal 
ecosystem and its impact on the coastal community. Finally, the honorable VC expressed 
his apprecia�on to the organizing commi�ee and students for their hard work and 
dedica�on in making the symposium a success.

The Interna�onal Symposium  came to a successful conclusion with a vote of thanks from 
Thies Geertz from GNF and a concluding remark by the Chair of the Organizing 
Commi�ee, Prof. Dr. Md. Golam Sarower. They acknowledged the contribu�ons of the 
par�cipants who had come from various countries to share their exper�se and 
perspec�ves on the topics of discussion and thanked the members of the organizing 
commi�ee for their remarkable efforts in planning and execu�ng such a valuable and 
informa�ve event.
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provided construc�ve feedback to each presenter on how to improve their poster or 
presenta�on in the future. The poster compe��on winners were announced and 
awarded on the final day of the symposium during the closing ceremony.

The poster session was a successful and enriching component of the symposium that 
showcased the diversity and quality of research conducted by young students and 
scien�sts from different countries and disciplines. It also fostered a culture of exchange, 
collabora�on and innova�on among the research community.

SPEECH BY THE SPECIAL GUEST: 

Thanking the organizers for arranging such a valuable symposium on the 
forestry-fisheries nexus of the Sundarbans ecosystem, Md. Amir Hossain Chowdhury, 
Chief Conservator of Forests (CCF), BFD, shared his personal experience of working in the 
Sundarbans for seven years and how he learned to appreciate its beauty and diversity. 
The CCF said that he was well aware of the complex and unique ecosystem of the 
Sundarbans, which includes the nexus of freshwater and saline water, the diverse 
mangrove species, the rich fisheries resources and the local community that depends on 
them. He stressed the importance of managing the Sundarbans in a way that reduces the 
pressure from human ac�vi�es and protects its ecological balance. He stressed that the 
local community should be involved and par�cipate in the conserva�on and 
management of the mangrove forest. Expressing his concern over the declining fisheries 
resource in the face of climate change, the CCF urged for more research, monitoring and 
collabora�on among stakeholders to address these challenges and ensure the 
sustainability of this unique ecosystem. He concluded his speech by expressing his hope 
that the symposium outcome would generate new insights and recommenda�ons for the 
be�erment of the Sundarbans and its community. 

The symposium featured 99 posters that were exhibited at a special venue for two days. 
The �tles, authors and affilia�ons of the posters are listed in Annex II. The posters 
covered various topics of research and were presented by young students and scien�sts 
from different universi�es and professional organiza�ons. They aimed to provide a 
concise overview of their research goals, methods, findings and implica�ons, and to offer 
a brief oral explana�on to the interested audience. The poster session was an excellent 
pla�orm for the young researchers to display their work, interact with poten�al partners 
and get feedback from peers and experts. A panel of five dis�nguished scien�sts from 
different countries evaluated the posters based on the content quality, the presenta�on 
style and the communica�on clarity. The poster compe��on winners were announced 
and rewarded at a closing ceremony a�er the end of the scien�fic sessions on the last day 
of the symposium.

Some of the topics of research that were showcased in the posters included: climate 
change and its impacts on ecosystems and biodiversity,  impact of salinity intrusion and 
water logging, vulnerability context and coping strategy of coastal communi�es against 
climate and man-made changes, sustainable aquaculture technologies, environmental 
pollu�on affec�ng the aqua�c animal health in the Sundarbans mangrove forest, disease 
diagnosis of fish and shrimp, mud crab hatchery opera�on, fish product development 
and market linkage, among others. The posters were organized into thema�c clusters 
according to their main research area, and a designated moderator facilitated the 
discussion and interac�on among the presenters and the audience.

The poster session was well-a�ended by symposium par�cipants as well as external 
visitors who were interested in learning more about the current research trends and 
challenges in sustainable coastal  aquaculture. The presenters received construc�ve 
feedback and sugges�ons from the audience, as well as ques�ons and comments that 
s�mulated further discussion and debate. The poster session also provided an 
opportunity for networking and collabora�on among researchers who shared similar 
interests or complementary exper�se. Some of the presenters reported that they had 
established new contacts or ini�ated new projects as a result of their par�cipa�on in the 
poster session.

The best poster compe��on was one of the highlights of the symposium, as it recognized 
and rewarded the outstanding work of the young researchers who had demonstrated 
excellence in their research content, presenta�on style and communica�on clarity. The 
panel of judges consisted of five eminent scien�sts who had extensive experience and 
knowledge in various fields of research. They evaluated each poster according to a set of 
criteria that included: originality and significance of the research ques�on or problem, 
appropriateness and rigor of the research methods, validity and reliability of the research 
findings, relevance and implica�ons of the research for theory or prac�ce, clarity and 
coherence of the poster layout and design, effec�veness and confidence of the oral 
presenta�on, and responsiveness and engagement with the audience. The judges also 

A closing session on Day 2 of the Interna�onal Symposium consisted of session 
summaries, recap and reflec�ons on the events and interac�ons, apprecia�on of the 
session chairs, declara�on of best poster presenters followed by concluding remarks and 
vote of thanks. Presided over by Head, FMRT Discipline, Khulna University the concluding 
session was a�ended by the Chief Conservator of Forests (CCF), BFD as the Special Guest 
and honorable Vice Chancellor of Khulna University as the Chief Guest.

In his opening speech, Dr. Md. Nazmul Ahsan, Professor, FMRT Discipline, Khulna 
University provided an overview on the session topics and presenta�ons and informed 
the par�cipants that the session summaries and key messages would be compiled and 
condensed into a detailed report format for wider distribu�on. Reflec�ng on overall 
session plans Prof. Ahsan expressed his profound sa�sfac�on that the adap�ve design 
assisted in conduc�ng the sessions in an unprecedented schedule enabling the 
symposium speakers, panelists and par�cipants to stay focused and interested that 
resulted in the Symposium being one of the most memorable and contribu�ng learning, 
sharing, networking event for Khulna University. He noted that the symposium was a 
valuable opportunity to exchange and discuss informa�on on various aspects of coastal 
ecosystem and hoped that the symposium would inspire further development ac�vi�es 
and collabora�ons among the par�cipants.

Following the opening speech, Dr. Marc Verdegem from Wageningen University, 
Netherlands announced the best poster winners on behalf of the panel of five 
independent judges who evaluated the posters as to the content, style and 
presenta�ons. He praised the poster presenters for their innova�ve and original research 
ideas and their effec�ve communica�on skills. Dr. Verdegem said that he was impressed 
by the level of enthusiasm and crea�vity shown by the young researchers and concluded 
his speech by congratula�ng the winners and encouraging them to pursue their research 
goals.

The winners received cer�ficates of recogni�on, crests as well as cash prizes as token of 
apprecia�ons. The first prize went to a poster �tled "Effect of Microplas�cs on 
Phenotypic Traits and Enzyme Ac�vi�es in Guppy (Poecilia reticulata)", presented by a 
master's student from FMRT Discipline, KU. The second prize went to a poster �tled 
"Biochar as a Poten�al Soil Condi�oner in Saline Prone Coastal Area of Bangladesh", 
presented by a PhD student from Soil, Water & Environment Discipline , KU. The third 
prize went to a poster �tled "Effects of Plas�c Feeding and Preda�on on Reproduc�ve 
Performance of Guppy (Poecilia reticulata)", presented by an undergraduate student 
from FMRT Discipline, KU. The judges also gave honorable men�ons to two other posters 
that had scored highly in their evalua�on.

SPEECH BY THE CHIEF GUEST: 

The honorable Vice Chancellor of Khulna University delivered his speech as the Chief 
Guest of the closing session with an opening remark on how mangroves are vital for the 
survival and prosperity of coastal communi�es, as they provide habitats and food sources 
for fish and crabs. He emphasized that mangroves, fisheries and communi�es are linked 
in a linear chain that requires sustainability. He also discussed the historical significance 
of coastal areas as resource-rich regions that a�racted human se�lements and 
civiliza�ons. He thanked the diverse group of par�cipants from different parts of the 
world, who represented various stakeholders such as policymakers, managers and 
researchers, for a�ending the symposium and contribu�ng to the dialogue. He 
highlighted that our research strategy places a high priority on studying the coastal 
ecosystem and its impact on the coastal community. Finally, the honorable VC expressed 
his apprecia�on to the organizing commi�ee and students for their hard work and 
dedica�on in making the symposium a success.

The Interna�onal Symposium  came to a successful conclusion with a vote of thanks from 
Thies Geertz from GNF and a concluding remark by the Chair of the Organizing 
Commi�ee, Prof. Dr. Md. Golam Sarower. They acknowledged the contribu�ons of the 
par�cipants who had come from various countries to share their exper�se and 
perspec�ves on the topics of discussion and thanked the members of the organizing 
commi�ee for their remarkable efforts in planning and execu�ng such a valuable and 
informa�ve event.



SPEECH BY THE SPECIAL GUEST: 

Thanking the organizers for arranging such a valuable symposium on the 
forestry-fisheries nexus of the Sundarbans ecosystem, Md. Amir Hossain Chowdhury, 
Chief Conservator of Forests (CCF), BFD, shared his personal experience of working in the 
Sundarbans for seven years and how he learned to appreciate its beauty and diversity. 
The CCF said that he was well aware of the complex and unique ecosystem of the 
Sundarbans, which includes the nexus of freshwater and saline water, the diverse 
mangrove species, the rich fisheries resources and the local community that depends on 
them. He stressed the importance of managing the Sundarbans in a way that reduces the 
pressure from human ac�vi�es and protects its ecological balance. He stressed that the 
local community should be involved and par�cipate in the conserva�on and 
management of the mangrove forest. Expressing his concern over the declining fisheries 
resource in the face of climate change, the CCF urged for more research, monitoring and 
collabora�on among stakeholders to address these challenges and ensure the 
sustainability of this unique ecosystem. He concluded his speech by expressing his hope 
that the symposium outcome would generate new insights and recommenda�ons for the 
be�erment of the Sundarbans and its community. 
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A closing session on Day 2 of the Interna�onal Symposium consisted of session 
summaries, recap and reflec�ons on the events and interac�ons, apprecia�on of the 
session chairs, declara�on of best poster presenters followed by concluding remarks and 
vote of thanks. Presided over by Head, FMRT Discipline, Khulna University the concluding 
session was a�ended by the Chief Conservator of Forests (CCF), BFD as the Special Guest 
and honorable Vice Chancellor of Khulna University as the Chief Guest.

In his opening speech, Dr. Md. Nazmul Ahsan, Professor, FMRT Discipline, Khulna 
University provided an overview on the session topics and presenta�ons and informed 
the par�cipants that the session summaries and key messages would be compiled and 
condensed into a detailed report format for wider distribu�on. Reflec�ng on overall 
session plans Prof. Ahsan expressed his profound sa�sfac�on that the adap�ve design 
assisted in conduc�ng the sessions in an unprecedented schedule enabling the 
symposium speakers, panelists and par�cipants to stay focused and interested that 
resulted in the Symposium being one of the most memorable and contribu�ng learning, 
sharing, networking event for Khulna University. He noted that the symposium was a 
valuable opportunity to exchange and discuss informa�on on various aspects of coastal 
ecosystem and hoped that the symposium would inspire further development ac�vi�es 
and collabora�ons among the par�cipants.

Following the opening speech, Dr. Marc Verdegem from Wageningen University, 
Netherlands announced the best poster winners on behalf of the panel of five 
independent judges who evaluated the posters as to the content, style and 
presenta�ons. He praised the poster presenters for their innova�ve and original research 
ideas and their effec�ve communica�on skills. Dr. Verdegem said that he was impressed 
by the level of enthusiasm and crea�vity shown by the young researchers and concluded 
his speech by congratula�ng the winners and encouraging them to pursue their research 
goals.

The winners received cer�ficates of recogni�on, crests as well as cash prizes as token of 
apprecia�ons. The first prize went to a poster �tled "Effect of Microplas�cs on 
Phenotypic Traits and Enzyme Ac�vi�es in Guppy (Poecilia reticulata)", presented by a 
master's student from FMRT Discipline, KU. The second prize went to a poster �tled 
"Biochar as a Poten�al Soil Condi�oner in Saline Prone Coastal Area of Bangladesh", 
presented by a PhD student from Soil, Water & Environment Discipline , KU. The third 
prize went to a poster �tled "Effects of Plas�c Feeding and Preda�on on Reproduc�ve 
Performance of Guppy (Poecilia reticulata)", presented by an undergraduate student 
from FMRT Discipline, KU. The judges also gave honorable men�ons to two other posters 
that had scored highly in their evalua�on.

SPEECH BY THE CHIEF GUEST: 

The honorable Vice Chancellor of Khulna University delivered his speech as the Chief 
Guest of the closing session with an opening remark on how mangroves are vital for the 
survival and prosperity of coastal communi�es, as they provide habitats and food sources 
for fish and crabs. He emphasized that mangroves, fisheries and communi�es are linked 
in a linear chain that requires sustainability. He also discussed the historical significance 
of coastal areas as resource-rich regions that a�racted human se�lements and 
civiliza�ons. He thanked the diverse group of par�cipants from different parts of the 
world, who represented various stakeholders such as policymakers, managers and 
researchers, for a�ending the symposium and contribu�ng to the dialogue. He 
highlighted that our research strategy places a high priority on studying the coastal 
ecosystem and its impact on the coastal community. Finally, the honorable VC expressed 
his apprecia�on to the organizing commi�ee and students for their hard work and 
dedica�on in making the symposium a success.

The Interna�onal Symposium  came to a successful conclusion with a vote of thanks from 
Thies Geertz from GNF and a concluding remark by the Chair of the Organizing 
Commi�ee, Prof. Dr. Md. Golam Sarower. They acknowledged the contribu�ons of the 
par�cipants who had come from various countries to share their exper�se and 
perspec�ves on the topics of discussion and thanked the members of the organizing 
commi�ee for their remarkable efforts in planning and execu�ng such a valuable and 
informa�ve event.



SPEECH BY THE SPECIAL GUEST: 

Thanking the organizers for arranging such a valuable symposium on the 
forestry-fisheries nexus of the Sundarbans ecosystem, Md. Amir Hossain Chowdhury, 
Chief Conservator of Forests (CCF), BFD, shared his personal experience of working in the 
Sundarbans for seven years and how he learned to appreciate its beauty and diversity. 
The CCF said that he was well aware of the complex and unique ecosystem of the 
Sundarbans, which includes the nexus of freshwater and saline water, the diverse 
mangrove species, the rich fisheries resources and the local community that depends on 
them. He stressed the importance of managing the Sundarbans in a way that reduces the 
pressure from human ac�vi�es and protects its ecological balance. He stressed that the 
local community should be involved and par�cipate in the conserva�on and 
management of the mangrove forest. Expressing his concern over the declining fisheries 
resource in the face of climate change, the CCF urged for more research, monitoring and 
collabora�on among stakeholders to address these challenges and ensure the 
sustainability of this unique ecosystem. He concluded his speech by expressing his hope 
that the symposium outcome would generate new insights and recommenda�ons for the 
be�erment of the Sundarbans and its community. 

Closing 
Session

A closing session on Day 2 of the Interna�onal Symposium consisted of session 
summaries, recap and reflec�ons on the events and interac�ons, apprecia�on of the 
session chairs, declara�on of best poster presenters followed by concluding remarks and 
vote of thanks. Presided over by Head, FMRT Discipline, Khulna University the concluding 
session was a�ended by the Chief Conservator of Forests (CCF), BFD as the Special Guest 
and honorable Vice Chancellor of Khulna University as the Chief Guest.

In his opening speech, Dr. Md. Nazmul Ahsan, Professor, FMRT Discipline, Khulna 
University provided an overview on the session topics and presenta�ons and informed 
the par�cipants that the session summaries and key messages would be compiled and 
condensed into a detailed report format for wider distribu�on. Reflec�ng on overall 
session plans Prof. Ahsan expressed his profound sa�sfac�on that the adap�ve design 
assisted in conduc�ng the sessions in an unprecedented schedule enabling the 
symposium speakers, panelists and par�cipants to stay focused and interested that 
resulted in the Symposium being one of the most memorable and contribu�ng learning, 
sharing, networking event for Khulna University. He noted that the symposium was a 
valuable opportunity to exchange and discuss informa�on on various aspects of coastal 
ecosystem and hoped that the symposium would inspire further development ac�vi�es 
and collabora�ons among the par�cipants.

Following the opening speech, Dr. Marc Verdegem from Wageningen University, 
Netherlands announced the best poster winners on behalf of the panel of five 
independent judges who evaluated the posters as to the content, style and 
presenta�ons. He praised the poster presenters for their innova�ve and original research 
ideas and their effec�ve communica�on skills. Dr. Verdegem said that he was impressed 
by the level of enthusiasm and crea�vity shown by the young researchers and concluded 
his speech by congratula�ng the winners and encouraging them to pursue their research 
goals.

The winners received cer�ficates of recogni�on, crests as well as cash prizes as token of 
apprecia�ons. The first prize went to a poster �tled "Effect of Microplas�cs on 
Phenotypic Traits and Enzyme Ac�vi�es in Guppy (Poecilia reticulata)", presented by a 
master's student from FMRT Discipline, KU. The second prize went to a poster �tled 
"Biochar as a Poten�al Soil Condi�oner in Saline Prone Coastal Area of Bangladesh", 
presented by a PhD student from Soil, Water & Environment Discipline , KU. The third 
prize went to a poster �tled "Effects of Plas�c Feeding and Preda�on on Reproduc�ve 
Performance of Guppy (Poecilia reticulata)", presented by an undergraduate student 
from FMRT Discipline, KU. The judges also gave honorable men�ons to two other posters 
that had scored highly in their evalua�on.

SPEECH BY THE CHIEF GUEST: 

The honorable Vice Chancellor of Khulna University delivered his speech as the Chief 
Guest of the closing session with an opening remark on how mangroves are vital for the 
survival and prosperity of coastal communi�es, as they provide habitats and food sources 
for fish and crabs. He emphasized that mangroves, fisheries and communi�es are linked 
in a linear chain that requires sustainability. He also discussed the historical significance 
of coastal areas as resource-rich regions that a�racted human se�lements and 
civiliza�ons. He thanked the diverse group of par�cipants from different parts of the 
world, who represented various stakeholders such as policymakers, managers and 
researchers, for a�ending the symposium and contribu�ng to the dialogue. He 
highlighted that our research strategy places a high priority on studying the coastal 
ecosystem and its impact on the coastal community. Finally, the honorable VC expressed 
his apprecia�on to the organizing commi�ee and students for their hard work and 
dedica�on in making the symposium a success.

The Interna�onal Symposium  came to a successful conclusion with a vote of thanks from 
Thies Geertz from GNF and a concluding remark by the Chair of the Organizing 
Commi�ee, Prof. Dr. Md. Golam Sarower. They acknowledged the contribu�ons of the 
par�cipants who had come from various countries to share their exper�se and 
perspec�ves on the topics of discussion and thanked the members of the organizing 
commi�ee for their remarkable efforts in planning and execu�ng such a valuable and 
informa�ve event.



SPEECH BY THE SPECIAL GUEST: 

Thanking the organizers for arranging such a valuable symposium on the 
forestry-fisheries nexus of the Sundarbans ecosystem, Md. Amir Hossain Chowdhury, 
Chief Conservator of Forests (CCF), BFD, shared his personal experience of working in the 
Sundarbans for seven years and how he learned to appreciate its beauty and diversity. 
The CCF said that he was well aware of the complex and unique ecosystem of the 
Sundarbans, which includes the nexus of freshwater and saline water, the diverse 
mangrove species, the rich fisheries resources and the local community that depends on 
them. He stressed the importance of managing the Sundarbans in a way that reduces the 
pressure from human ac�vi�es and protects its ecological balance. He stressed that the 
local community should be involved and par�cipate in the conserva�on and 
management of the mangrove forest. Expressing his concern over the declining fisheries 
resource in the face of climate change, the CCF urged for more research, monitoring and 
collabora�on among stakeholders to address these challenges and ensure the 
sustainability of this unique ecosystem. He concluded his speech by expressing his hope 
that the symposium outcome would generate new insights and recommenda�ons for the 
be�erment of the Sundarbans and its community. 
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A closing session on Day 2 of the Interna�onal Symposium consisted of session 
summaries, recap and reflec�ons on the events and interac�ons, apprecia�on of the 
session chairs, declara�on of best poster presenters followed by concluding remarks and 
vote of thanks. Presided over by Head, FMRT Discipline, Khulna University the concluding 
session was a�ended by the Chief Conservator of Forests (CCF), BFD as the Special Guest 
and honorable Vice Chancellor of Khulna University as the Chief Guest.

In his opening speech, Dr. Md. Nazmul Ahsan, Professor, FMRT Discipline, Khulna 
University provided an overview on the session topics and presenta�ons and informed 
the par�cipants that the session summaries and key messages would be compiled and 
condensed into a detailed report format for wider distribu�on. Reflec�ng on overall 
session plans Prof. Ahsan expressed his profound sa�sfac�on that the adap�ve design 
assisted in conduc�ng the sessions in an unprecedented schedule enabling the 
symposium speakers, panelists and par�cipants to stay focused and interested that 
resulted in the Symposium being one of the most memorable and contribu�ng learning, 
sharing, networking event for Khulna University. He noted that the symposium was a 
valuable opportunity to exchange and discuss informa�on on various aspects of coastal 
ecosystem and hoped that the symposium would inspire further development ac�vi�es 
and collabora�ons among the par�cipants.

Following the opening speech, Dr. Marc Verdegem from Wageningen University, 
Netherlands announced the best poster winners on behalf of the panel of five 
independent judges who evaluated the posters as to the content, style and 
presenta�ons. He praised the poster presenters for their innova�ve and original research 
ideas and their effec�ve communica�on skills. Dr. Verdegem said that he was impressed 
by the level of enthusiasm and crea�vity shown by the young researchers and concluded 
his speech by congratula�ng the winners and encouraging them to pursue their research 
goals.

The winners received cer�ficates of recogni�on, crests as well as cash prizes as token of 
apprecia�ons. The first prize went to a poster �tled "Effect of Microplas�cs on 
Phenotypic Traits and Enzyme Ac�vi�es in Guppy (Poecilia reticulata)", presented by a 
master's student from FMRT Discipline, KU. The second prize went to a poster �tled 
"Biochar as a Poten�al Soil Condi�oner in Saline Prone Coastal Area of Bangladesh", 
presented by a PhD student from Soil, Water & Environment Discipline , KU. The third 
prize went to a poster �tled "Effects of Plas�c Feeding and Preda�on on Reproduc�ve 
Performance of Guppy (Poecilia reticulata)", presented by an undergraduate student 
from FMRT Discipline, KU. The judges also gave honorable men�ons to two other posters 
that had scored highly in their evalua�on.

SPEECH BY THE CHIEF GUEST: 

The honorable Vice Chancellor of Khulna University delivered his speech as the Chief 
Guest of the closing session with an opening remark on how mangroves are vital for the 
survival and prosperity of coastal communi�es, as they provide habitats and food sources 
for fish and crabs. He emphasized that mangroves, fisheries and communi�es are linked 
in a linear chain that requires sustainability. He also discussed the historical significance 
of coastal areas as resource-rich regions that a�racted human se�lements and 
civiliza�ons. He thanked the diverse group of par�cipants from different parts of the 
world, who represented various stakeholders such as policymakers, managers and 
researchers, for a�ending the symposium and contribu�ng to the dialogue. He 
highlighted that our research strategy places a high priority on studying the coastal 
ecosystem and its impact on the coastal community. Finally, the honorable VC expressed 
his apprecia�on to the organizing commi�ee and students for their hard work and 
dedica�on in making the symposium a success.

The Interna�onal Symposium  came to a successful conclusion with a vote of thanks from 
Thies Geertz from GNF and a concluding remark by the Chair of the Organizing 
Commi�ee, Prof. Dr. Md. Golam Sarower. They acknowledged the contribu�ons of the 
par�cipants who had come from various countries to share their exper�se and 
perspec�ves on the topics of discussion and thanked the members of the organizing 
commi�ee for their remarkable efforts in planning and execu�ng such a valuable and 
informa�ve event.



SPEECH BY THE SPECIAL GUEST: 

Thanking the organizers for arranging such a valuable symposium on the 
forestry-fisheries nexus of the Sundarbans ecosystem, Md. Amir Hossain Chowdhury, 
Chief Conservator of Forests (CCF), BFD, shared his personal experience of working in the 
Sundarbans for seven years and how he learned to appreciate its beauty and diversity. 
The CCF said that he was well aware of the complex and unique ecosystem of the 
Sundarbans, which includes the nexus of freshwater and saline water, the diverse 
mangrove species, the rich fisheries resources and the local community that depends on 
them. He stressed the importance of managing the Sundarbans in a way that reduces the 
pressure from human ac�vi�es and protects its ecological balance. He stressed that the 
local community should be involved and par�cipate in the conserva�on and 
management of the mangrove forest. Expressing his concern over the declining fisheries 
resource in the face of climate change, the CCF urged for more research, monitoring and 
collabora�on among stakeholders to address these challenges and ensure the 
sustainability of this unique ecosystem. He concluded his speech by expressing his hope 
that the symposium outcome would generate new insights and recommenda�ons for the 
be�erment of the Sundarbans and its community. 
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A closing session on Day 2 of the Interna�onal Symposium consisted of session 
summaries, recap and reflec�ons on the events and interac�ons, apprecia�on of the 
session chairs, declara�on of best poster presenters followed by concluding remarks and 
vote of thanks. Presided over by Head, FMRT Discipline, Khulna University the concluding 
session was a�ended by the Chief Conservator of Forests (CCF), BFD as the Special Guest 
and honorable Vice Chancellor of Khulna University as the Chief Guest.

In his opening speech, Dr. Md. Nazmul Ahsan, Professor, FMRT Discipline, Khulna 
University provided an overview on the session topics and presenta�ons and informed 
the par�cipants that the session summaries and key messages would be compiled and 
condensed into a detailed report format for wider distribu�on. Reflec�ng on overall 
session plans Prof. Ahsan expressed his profound sa�sfac�on that the adap�ve design 
assisted in conduc�ng the sessions in an unprecedented schedule enabling the 
symposium speakers, panelists and par�cipants to stay focused and interested that 
resulted in the Symposium being one of the most memorable and contribu�ng learning, 
sharing, networking event for Khulna University. He noted that the symposium was a 
valuable opportunity to exchange and discuss informa�on on various aspects of coastal 
ecosystem and hoped that the symposium would inspire further development ac�vi�es 
and collabora�ons among the par�cipants.

Following the opening speech, Dr. Marc Verdegem from Wageningen University, 
Netherlands announced the best poster winners on behalf of the panel of five 
independent judges who evaluated the posters as to the content, style and 
presenta�ons. He praised the poster presenters for their innova�ve and original research 
ideas and their effec�ve communica�on skills. Dr. Verdegem said that he was impressed 
by the level of enthusiasm and crea�vity shown by the young researchers and concluded 
his speech by congratula�ng the winners and encouraging them to pursue their research 
goals.

The winners received cer�ficates of recogni�on, crests as well as cash prizes as token of 
apprecia�ons. The first prize went to a poster �tled "Effect of Microplas�cs on 
Phenotypic Traits and Enzyme Ac�vi�es in Guppy (Poecilia reticulata)", presented by a 
master's student from FMRT Discipline, KU. The second prize went to a poster �tled 
"Biochar as a Poten�al Soil Condi�oner in Saline Prone Coastal Area of Bangladesh", 
presented by a PhD student from Soil, Water & Environment Discipline , KU. The third 
prize went to a poster �tled "Effects of Plas�c Feeding and Preda�on on Reproduc�ve 
Performance of Guppy (Poecilia reticulata)", presented by an undergraduate student 
from FMRT Discipline, KU. The judges also gave honorable men�ons to two other posters 
that had scored highly in their evalua�on.

Posi�on Name of the 
Awardee Title of The Poster

Rani Akhter
Effect of Microplas�cs on Phenotypic Traits and 
Enzyme Ac�vi�es in Guppy (Poecilia reticulata)1st

Monowara Khatun
Biochar as a Poten�al Soil Condi�oner in Saline 
Prone Coastal Area of Bangladesh2nd

Amena Arefin Trisha
Effects of Plas�c Feeding and Preda�on on 
Reproduc�ve Performance of Guppy (Poecilia 
reticulata)

3rd

Nittya Sarkar
Biodiversity assessment of fish species in 
relation to fishing gear in Rupsha River of 
Khulna district, Bangladesh)

4th

Nimatul Jannat

In Vitro An�bacterial Ac�vity of Ethanolic Extract 
of Drums�ck (Moringa olifera) Leaf Against 
Shrimp Pathogenic Bacteria Vibrio 
parahaemolyticus

5th

SPEECH BY THE CHIEF GUEST: 

The honorable Vice Chancellor of Khulna University delivered his speech as the Chief 
Guest of the closing session with an opening remark on how mangroves are vital for the 
survival and prosperity of coastal communi�es, as they provide habitats and food sources 
for fish and crabs. He emphasized that mangroves, fisheries and communi�es are linked 
in a linear chain that requires sustainability. He also discussed the historical significance 
of coastal areas as resource-rich regions that a�racted human se�lements and 
civiliza�ons. He thanked the diverse group of par�cipants from different parts of the 
world, who represented various stakeholders such as policymakers, managers and 
researchers, for a�ending the symposium and contribu�ng to the dialogue. He 
highlighted that our research strategy places a high priority on studying the coastal 
ecosystem and its impact on the coastal community. Finally, the honorable VC expressed 
his apprecia�on to the organizing commi�ee and students for their hard work and 
dedica�on in making the symposium a success.

The Interna�onal Symposium  came to a successful conclusion with a vote of thanks from 
Thies Geertz from GNF and a concluding remark by the Chair of the Organizing 
Commi�ee, Prof. Dr. Md. Golam Sarower. They acknowledged the contribu�ons of the 
par�cipants who had come from various countries to share their exper�se and 
perspec�ves on the topics of discussion and thanked the members of the organizing 
commi�ee for their remarkable efforts in planning and execu�ng such a valuable and 
informa�ve event.
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SPEECH BY THE SPECIAL GUEST: 

Thanking the organizers for arranging such a valuable symposium on the 
forestry-fisheries nexus of the Sundarbans ecosystem, Md. Amir Hossain Chowdhury, 
Chief Conservator of Forests (CCF), BFD, shared his personal experience of working in the 
Sundarbans for seven years and how he learned to appreciate its beauty and diversity. 
The CCF said that he was well aware of the complex and unique ecosystem of the 
Sundarbans, which includes the nexus of freshwater and saline water, the diverse 
mangrove species, the rich fisheries resources and the local community that depends on 
them. He stressed the importance of managing the Sundarbans in a way that reduces the 
pressure from human ac�vi�es and protects its ecological balance. He stressed that the 
local community should be involved and par�cipate in the conserva�on and 
management of the mangrove forest. Expressing his concern over the declining fisheries 
resource in the face of climate change, the CCF urged for more research, monitoring and 
collabora�on among stakeholders to address these challenges and ensure the 
sustainability of this unique ecosystem. He concluded his speech by expressing his hope 
that the symposium outcome would generate new insights and recommenda�ons for the 
be�erment of the Sundarbans and its community. 

A closing session on Day 2 of the Interna�onal Symposium consisted of session 
summaries, recap and reflec�ons on the events and interac�ons, apprecia�on of the 
session chairs, declara�on of best poster presenters followed by concluding remarks and 
vote of thanks. Presided over by Head, FMRT Discipline, Khulna University the concluding 
session was a�ended by the Chief Conservator of Forests (CCF), BFD as the Special Guest 
and honorable Vice Chancellor of Khulna University as the Chief Guest.

In his opening speech, Dr. Md. Nazmul Ahsan, Professor, FMRT Discipline, Khulna 
University provided an overview on the session topics and presenta�ons and informed 
the par�cipants that the session summaries and key messages would be compiled and 
condensed into a detailed report format for wider distribu�on. Reflec�ng on overall 
session plans Prof. Ahsan expressed his profound sa�sfac�on that the adap�ve design 
assisted in conduc�ng the sessions in an unprecedented schedule enabling the 
symposium speakers, panelists and par�cipants to stay focused and interested that 
resulted in the Symposium being one of the most memorable and contribu�ng learning, 
sharing, networking event for Khulna University. He noted that the symposium was a 
valuable opportunity to exchange and discuss informa�on on various aspects of coastal 
ecosystem and hoped that the symposium would inspire further development ac�vi�es 
and collabora�ons among the par�cipants.

Following the opening speech, Dr. Marc Verdegem from Wageningen University, 
Netherlands announced the best poster winners on behalf of the panel of five 
independent judges who evaluated the posters as to the content, style and 
presenta�ons. He praised the poster presenters for their innova�ve and original research 
ideas and their effec�ve communica�on skills. Dr. Verdegem said that he was impressed 
by the level of enthusiasm and crea�vity shown by the young researchers and concluded 
his speech by congratula�ng the winners and encouraging them to pursue their research 
goals.

The winners received cer�ficates of recogni�on, crests as well as cash prizes as token of 
apprecia�ons. The first prize went to a poster �tled "Effect of Microplas�cs on 
Phenotypic Traits and Enzyme Ac�vi�es in Guppy (Poecilia reticulata)", presented by a 
master's student from FMRT Discipline, KU. The second prize went to a poster �tled 
"Biochar as a Poten�al Soil Condi�oner in Saline Prone Coastal Area of Bangladesh", 
presented by a PhD student from Soil, Water & Environment Discipline , KU. The third 
prize went to a poster �tled "Effects of Plas�c Feeding and Preda�on on Reproduc�ve 
Performance of Guppy (Poecilia reticulata)", presented by an undergraduate student 
from FMRT Discipline, KU. The judges also gave honorable men�ons to two other posters 
that had scored highly in their evalua�on.

SPEECH BY THE CHIEF GUEST: 

The honorable Vice Chancellor of Khulna University delivered his speech as the Chief 
Guest of the closing session with an opening remark on how mangroves are vital for the 
survival and prosperity of coastal communi�es, as they provide habitats and food sources 
for fish and crabs. He emphasized that mangroves, fisheries and communi�es are linked 
in a linear chain that requires sustainability. He also discussed the historical significance 
of coastal areas as resource-rich regions that a�racted human se�lements and 
civiliza�ons. He thanked the diverse group of par�cipants from different parts of the 
world, who represented various stakeholders such as policymakers, managers and 
researchers, for a�ending the symposium and contribu�ng to the dialogue. He 
highlighted that our research strategy places a high priority on studying the coastal 
ecosystem and its impact on the coastal community. Finally, the honorable VC expressed 
his apprecia�on to the organizing commi�ee and students for their hard work and 
dedica�on in making the symposium a success.

The Interna�onal Symposium  came to a successful conclusion with a vote of thanks from 
Thies Geertz from GNF and a concluding remark by the Chair of the Organizing 
Commi�ee, Prof. Dr. Md. Golam Sarower. They acknowledged the contribu�ons of the 
par�cipants who had come from various countries to share their exper�se and 
perspec�ves on the topics of discussion and thanked the members of the organizing 
commi�ee for their remarkable efforts in planning and execu�ng such a valuable and 
informa�ve event.
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SPEECH BY THE SPECIAL GUEST: 

Thanking the organizers for arranging such a valuable symposium on the 
forestry-fisheries nexus of the Sundarbans ecosystem, Md. Amir Hossain Chowdhury, 
Chief Conservator of Forests (CCF), BFD, shared his personal experience of working in the 
Sundarbans for seven years and how he learned to appreciate its beauty and diversity. 
The CCF said that he was well aware of the complex and unique ecosystem of the 
Sundarbans, which includes the nexus of freshwater and saline water, the diverse 
mangrove species, the rich fisheries resources and the local community that depends on 
them. He stressed the importance of managing the Sundarbans in a way that reduces the 
pressure from human ac�vi�es and protects its ecological balance. He stressed that the 
local community should be involved and par�cipate in the conserva�on and 
management of the mangrove forest. Expressing his concern over the declining fisheries 
resource in the face of climate change, the CCF urged for more research, monitoring and 
collabora�on among stakeholders to address these challenges and ensure the 
sustainability of this unique ecosystem. He concluded his speech by expressing his hope 
that the symposium outcome would generate new insights and recommenda�ons for the 
be�erment of the Sundarbans and its community. 

A closing session on Day 2 of the Interna�onal Symposium consisted of session 
summaries, recap and reflec�ons on the events and interac�ons, apprecia�on of the 
session chairs, declara�on of best poster presenters followed by concluding remarks and 
vote of thanks. Presided over by Head, FMRT Discipline, Khulna University the concluding 
session was a�ended by the Chief Conservator of Forests (CCF), BFD as the Special Guest 
and honorable Vice Chancellor of Khulna University as the Chief Guest.

In his opening speech, Dr. Md. Nazmul Ahsan, Professor, FMRT Discipline, Khulna 
University provided an overview on the session topics and presenta�ons and informed 
the par�cipants that the session summaries and key messages would be compiled and 
condensed into a detailed report format for wider distribu�on. Reflec�ng on overall 
session plans Prof. Ahsan expressed his profound sa�sfac�on that the adap�ve design 
assisted in conduc�ng the sessions in an unprecedented schedule enabling the 
symposium speakers, panelists and par�cipants to stay focused and interested that 
resulted in the Symposium being one of the most memorable and contribu�ng learning, 
sharing, networking event for Khulna University. He noted that the symposium was a 
valuable opportunity to exchange and discuss informa�on on various aspects of coastal 
ecosystem and hoped that the symposium would inspire further development ac�vi�es 
and collabora�ons among the par�cipants.

Following the opening speech, Dr. Marc Verdegem from Wageningen University, 
Netherlands announced the best poster winners on behalf of the panel of five 
independent judges who evaluated the posters as to the content, style and 
presenta�ons. He praised the poster presenters for their innova�ve and original research 
ideas and their effec�ve communica�on skills. Dr. Verdegem said that he was impressed 
by the level of enthusiasm and crea�vity shown by the young researchers and concluded 
his speech by congratula�ng the winners and encouraging them to pursue their research 
goals.

The winners received cer�ficates of recogni�on, crests as well as cash prizes as token of 
apprecia�ons. The first prize went to a poster �tled "Effect of Microplas�cs on 
Phenotypic Traits and Enzyme Ac�vi�es in Guppy (Poecilia reticulata)", presented by a 
master's student from FMRT Discipline, KU. The second prize went to a poster �tled 
"Biochar as a Poten�al Soil Condi�oner in Saline Prone Coastal Area of Bangladesh", 
presented by a PhD student from Soil, Water & Environment Discipline , KU. The third 
prize went to a poster �tled "Effects of Plas�c Feeding and Preda�on on Reproduc�ve 
Performance of Guppy (Poecilia reticulata)", presented by an undergraduate student 
from FMRT Discipline, KU. The judges also gave honorable men�ons to two other posters 
that had scored highly in their evalua�on.

SPEECH BY THE CHIEF GUEST: 

The honorable Vice Chancellor of Khulna University delivered his speech as the Chief 
Guest of the closing session with an opening remark on how mangroves are vital for the 
survival and prosperity of coastal communi�es, as they provide habitats and food sources 
for fish and crabs. He emphasized that mangroves, fisheries and communi�es are linked 
in a linear chain that requires sustainability. He also discussed the historical significance 
of coastal areas as resource-rich regions that a�racted human se�lements and 
civiliza�ons. He thanked the diverse group of par�cipants from different parts of the 
world, who represented various stakeholders such as policymakers, managers and 
researchers, for a�ending the symposium and contribu�ng to the dialogue. He 
highlighted that our research strategy places a high priority on studying the coastal 
ecosystem and its impact on the coastal community. Finally, the honorable VC expressed 
his apprecia�on to the organizing commi�ee and students for their hard work and 
dedica�on in making the symposium a success.

The Interna�onal Symposium  came to a successful conclusion with a vote of thanks from 
Thies Geertz from GNF and a concluding remark by the Chair of the Organizing 
Commi�ee, Prof. Dr. Md. Golam Sarower. They acknowledged the contribu�ons of the 
par�cipants who had come from various countries to share their exper�se and 
perspec�ves on the topics of discussion and thanked the members of the organizing 
commi�ee for their remarkable efforts in planning and execu�ng such a valuable and 
informa�ve event.



SPEECH BY THE SPECIAL GUEST: 

Thanking the organizers for arranging such a valuable symposium on the 
forestry-fisheries nexus of the Sundarbans ecosystem, Md. Amir Hossain Chowdhury, 
Chief Conservator of Forests (CCF), BFD, shared his personal experience of working in the 
Sundarbans for seven years and how he learned to appreciate its beauty and diversity. 
The CCF said that he was well aware of the complex and unique ecosystem of the 
Sundarbans, which includes the nexus of freshwater and saline water, the diverse 
mangrove species, the rich fisheries resources and the local community that depends on 
them. He stressed the importance of managing the Sundarbans in a way that reduces the 
pressure from human ac�vi�es and protects its ecological balance. He stressed that the 
local community should be involved and par�cipate in the conserva�on and 
management of the mangrove forest. Expressing his concern over the declining fisheries 
resource in the face of climate change, the CCF urged for more research, monitoring and 
collabora�on among stakeholders to address these challenges and ensure the 
sustainability of this unique ecosystem. He concluded his speech by expressing his hope 
that the symposium outcome would generate new insights and recommenda�ons for the 
be�erment of the Sundarbans and its community. 
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A closing session on Day 2 of the Interna�onal Symposium consisted of session 
summaries, recap and reflec�ons on the events and interac�ons, apprecia�on of the 
session chairs, declara�on of best poster presenters followed by concluding remarks and 
vote of thanks. Presided over by Head, FMRT Discipline, Khulna University the concluding 
session was a�ended by the Chief Conservator of Forests (CCF), BFD as the Special Guest 
and honorable Vice Chancellor of Khulna University as the Chief Guest.

In his opening speech, Dr. Md. Nazmul Ahsan, Professor, FMRT Discipline, Khulna 
University provided an overview on the session topics and presenta�ons and informed 
the par�cipants that the session summaries and key messages would be compiled and 
condensed into a detailed report format for wider distribu�on. Reflec�ng on overall 
session plans Prof. Ahsan expressed his profound sa�sfac�on that the adap�ve design 
assisted in conduc�ng the sessions in an unprecedented schedule enabling the 
symposium speakers, panelists and par�cipants to stay focused and interested that 
resulted in the Symposium being one of the most memorable and contribu�ng learning, 
sharing, networking event for Khulna University. He noted that the symposium was a 
valuable opportunity to exchange and discuss informa�on on various aspects of coastal 
ecosystem and hoped that the symposium would inspire further development ac�vi�es 
and collabora�ons among the par�cipants.

Following the opening speech, Dr. Marc Verdegem from Wageningen University, 
Netherlands announced the best poster winners on behalf of the panel of five 
independent judges who evaluated the posters as to the content, style and 
presenta�ons. He praised the poster presenters for their innova�ve and original research 
ideas and their effec�ve communica�on skills. Dr. Verdegem said that he was impressed 
by the level of enthusiasm and crea�vity shown by the young researchers and concluded 
his speech by congratula�ng the winners and encouraging them to pursue their research 
goals.

The winners received cer�ficates of recogni�on, crests as well as cash prizes as token of 
apprecia�ons. The first prize went to a poster �tled "Effect of Microplas�cs on 
Phenotypic Traits and Enzyme Ac�vi�es in Guppy (Poecilia reticulata)", presented by a 
master's student from FMRT Discipline, KU. The second prize went to a poster �tled 
"Biochar as a Poten�al Soil Condi�oner in Saline Prone Coastal Area of Bangladesh", 
presented by a PhD student from Soil, Water & Environment Discipline , KU. The third 
prize went to a poster �tled "Effects of Plas�c Feeding and Preda�on on Reproduc�ve 
Performance of Guppy (Poecilia reticulata)", presented by an undergraduate student 
from FMRT Discipline, KU. The judges also gave honorable men�ons to two other posters 
that had scored highly in their evalua�on.

SPEECH BY THE CHIEF GUEST: 

The honorable Vice Chancellor of Khulna University delivered his speech as the Chief 
Guest of the closing session with an opening remark on how mangroves are vital for the 
survival and prosperity of coastal communi�es, as they provide habitats and food sources 
for fish and crabs. He emphasized that mangroves, fisheries and communi�es are linked 
in a linear chain that requires sustainability. He also discussed the historical significance 
of coastal areas as resource-rich regions that a�racted human se�lements and 
civiliza�ons. He thanked the diverse group of par�cipants from different parts of the 
world, who represented various stakeholders such as policymakers, managers and 
researchers, for a�ending the symposium and contribu�ng to the dialogue. He 
highlighted that our research strategy places a high priority on studying the coastal 
ecosystem and its impact on the coastal community. Finally, the honorable VC expressed 
his apprecia�on to the organizing commi�ee and students for their hard work and 
dedica�on in making the symposium a success.

The Interna�onal Symposium  came to a successful conclusion with a vote of thanks from 
Thies Geertz from GNF and a concluding remark by the Chair of the Organizing 
Commi�ee, Prof. Dr. Md. Golam Sarower. They acknowledged the contribu�ons of the 
par�cipants who had come from various countries to share their exper�se and 
perspec�ves on the topics of discussion and thanked the members of the organizing 
commi�ee for their remarkable efforts in planning and execu�ng such a valuable and 
informa�ve event.



SPEECH BY THE SPECIAL GUEST: 

Thanking the organizers for arranging such a valuable symposium on the 
forestry-fisheries nexus of the Sundarbans ecosystem, Md. Amir Hossain Chowdhury, 
Chief Conservator of Forests (CCF), BFD, shared his personal experience of working in the 
Sundarbans for seven years and how he learned to appreciate its beauty and diversity. 
The CCF said that he was well aware of the complex and unique ecosystem of the 
Sundarbans, which includes the nexus of freshwater and saline water, the diverse 
mangrove species, the rich fisheries resources and the local community that depends on 
them. He stressed the importance of managing the Sundarbans in a way that reduces the 
pressure from human ac�vi�es and protects its ecological balance. He stressed that the 
local community should be involved and par�cipate in the conserva�on and 
management of the mangrove forest. Expressing his concern over the declining fisheries 
resource in the face of climate change, the CCF urged for more research, monitoring and 
collabora�on among stakeholders to address these challenges and ensure the 
sustainability of this unique ecosystem. He concluded his speech by expressing his hope 
that the symposium outcome would generate new insights and recommenda�ons for the 
be�erment of the Sundarbans and its community. 
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A closing session on Day 2 of the Interna�onal Symposium consisted of session 
summaries, recap and reflec�ons on the events and interac�ons, apprecia�on of the 
session chairs, declara�on of best poster presenters followed by concluding remarks and 
vote of thanks. Presided over by Head, FMRT Discipline, Khulna University the concluding 
session was a�ended by the Chief Conservator of Forests (CCF), BFD as the Special Guest 
and honorable Vice Chancellor of Khulna University as the Chief Guest.

In his opening speech, Dr. Md. Nazmul Ahsan, Professor, FMRT Discipline, Khulna 
University provided an overview on the session topics and presenta�ons and informed 
the par�cipants that the session summaries and key messages would be compiled and 
condensed into a detailed report format for wider distribu�on. Reflec�ng on overall 
session plans Prof. Ahsan expressed his profound sa�sfac�on that the adap�ve design 
assisted in conduc�ng the sessions in an unprecedented schedule enabling the 
symposium speakers, panelists and par�cipants to stay focused and interested that 
resulted in the Symposium being one of the most memorable and contribu�ng learning, 
sharing, networking event for Khulna University. He noted that the symposium was a 
valuable opportunity to exchange and discuss informa�on on various aspects of coastal 
ecosystem and hoped that the symposium would inspire further development ac�vi�es 
and collabora�ons among the par�cipants.

Following the opening speech, Dr. Marc Verdegem from Wageningen University, 
Netherlands announced the best poster winners on behalf of the panel of five 
independent judges who evaluated the posters as to the content, style and 
presenta�ons. He praised the poster presenters for their innova�ve and original research 
ideas and their effec�ve communica�on skills. Dr. Verdegem said that he was impressed 
by the level of enthusiasm and crea�vity shown by the young researchers and concluded 
his speech by congratula�ng the winners and encouraging them to pursue their research 
goals.

The winners received cer�ficates of recogni�on, crests as well as cash prizes as token of 
apprecia�ons. The first prize went to a poster �tled "Effect of Microplas�cs on 
Phenotypic Traits and Enzyme Ac�vi�es in Guppy (Poecilia reticulata)", presented by a 
master's student from FMRT Discipline, KU. The second prize went to a poster �tled 
"Biochar as a Poten�al Soil Condi�oner in Saline Prone Coastal Area of Bangladesh", 
presented by a PhD student from Soil, Water & Environment Discipline , KU. The third 
prize went to a poster �tled "Effects of Plas�c Feeding and Preda�on on Reproduc�ve 
Performance of Guppy (Poecilia reticulata)", presented by an undergraduate student 
from FMRT Discipline, KU. The judges also gave honorable men�ons to two other posters 
that had scored highly in their evalua�on.

The Interna�onal Symposium on Healthy mangroves and sustainable Fisheries for 
Climate Resilient Coastal Community was a valuable learning experience for the 
par�cipants, who gained insights into the ecological and socio-economic aspects of the 
mangrove ecosystems and their linkage to fisheries produc�vity in Coastal Bangladesh. 
The field trip to the Sundarbans area in the southwest coastal district, Khulna, was a 
highlight of the symposium, as it enabled the par�cipants to witness first-hand the rich 
biodiversity and produc�vity of the mangrove habitats and their fishery resources.

The symposium par�cipants who registered for the field trip visited several sites where 
they interacted with the local communi�es and learned about their livelihoods and 
prac�ces related to the mangrove and fishery resources. The a�endees visited the SAIME 
project's IMA pilot site run by BEDS, which is situated in Banishanta union of Dacope 
upazila (sub-district), Khulna. The site is located along the western bank of Dhangmari 
River, facing the Sundarbans on the eastern bank. The shrimp farms are outside the 
embankment and directly connected to the �dal river, making it an ideal loca�on for 
tes�ng IMA. The par�cipants observed how shrimp farmers have adopted a more 
environmentally friendly and profitable approach by integra�ng mangrove trees into 
their ponds. They also met with women entrepreneurs who run mangrove nurseries and 
supply seedlings to the IMA farmers and other stakeholders. The par�cipants 
appreciated the role of women in promo�ng mangrove conserva�on and restora�on.

At the IMA center, the par�cipants observed the community-based fish processing, 
packaging and marke�ng facili�es that could improve the quality and value of the fishery 
products. They also learned about the challenges and opportuni�es faced by the shrimp 
farmers in accessing markets and complying with standards and regula�ons. The 
par�cipants were impressed by the level of coopera�on and coordina�on among the 
different actors involved in implemen�ng IMA and thanked BEDS for conceptualiza�on 
and construc�on of this Center in the form of IMA Farmers’ Coopera�ve Building and 
Informa�on and Educa�on Center. 

The par�cipants visited the BANOJIBI (forest dependent community) campus as the last 
des�na�on of the field trip. There, they observed various livelihood ac�vi�es that rely on 
the mangrove resources, such as making pickles, processing honey, producing organic 
rice with wooden husking pedal, integra�ng agri-aqua-livestock farming, cra�ing 
handicra�s and promo�ng ecotourism. They also gained insights into the history and 
culture of the BANOJIBI people, who have a strong mo�va�on to coexist with the 
mangrove forest. The par�cipants commended the efforts of the BANOJIBI people in 
maintaining their tradi�onal knowledge and prac�ces while adap�ng to changing 
environmental and socio-economic condi�ons.

The field trip was a memorable and enriching experience for the par�cipants, who 
expressed their gra�tude to the organizers, facilitators and hosts for their hospitality and 
guidance. The par�cipants also expressed their interest in applying some of the lessons 
learned from the field trip to their own contexts and sharing them with their colleagues 
and networks.

SPEECH BY THE CHIEF GUEST: 

The honorable Vice Chancellor of Khulna University delivered his speech as the Chief 
Guest of the closing session with an opening remark on how mangroves are vital for the 
survival and prosperity of coastal communi�es, as they provide habitats and food sources 
for fish and crabs. He emphasized that mangroves, fisheries and communi�es are linked 
in a linear chain that requires sustainability. He also discussed the historical significance 
of coastal areas as resource-rich regions that a�racted human se�lements and 
civiliza�ons. He thanked the diverse group of par�cipants from different parts of the 
world, who represented various stakeholders such as policymakers, managers and 
researchers, for a�ending the symposium and contribu�ng to the dialogue. He 
highlighted that our research strategy places a high priority on studying the coastal 
ecosystem and its impact on the coastal community. Finally, the honorable VC expressed 
his apprecia�on to the organizing commi�ee and students for their hard work and 
dedica�on in making the symposium a success.

The Interna�onal Symposium  came to a successful conclusion with a vote of thanks from 
Thies Geertz from GNF and a concluding remark by the Chair of the Organizing 
Commi�ee, Prof. Dr. Md. Golam Sarower. They acknowledged the contribu�ons of the 
par�cipants who had come from various countries to share their exper�se and 
perspec�ves on the topics of discussion and thanked the members of the organizing 
commi�ee for their remarkable efforts in planning and execu�ng such a valuable and 
informa�ve event.



SPEECH BY THE SPECIAL GUEST: 

Thanking the organizers for arranging such a valuable symposium on the 
forestry-fisheries nexus of the Sundarbans ecosystem, Md. Amir Hossain Chowdhury, 
Chief Conservator of Forests (CCF), BFD, shared his personal experience of working in the 
Sundarbans for seven years and how he learned to appreciate its beauty and diversity. 
The CCF said that he was well aware of the complex and unique ecosystem of the 
Sundarbans, which includes the nexus of freshwater and saline water, the diverse 
mangrove species, the rich fisheries resources and the local community that depends on 
them. He stressed the importance of managing the Sundarbans in a way that reduces the 
pressure from human ac�vi�es and protects its ecological balance. He stressed that the 
local community should be involved and par�cipate in the conserva�on and 
management of the mangrove forest. Expressing his concern over the declining fisheries 
resource in the face of climate change, the CCF urged for more research, monitoring and 
collabora�on among stakeholders to address these challenges and ensure the 
sustainability of this unique ecosystem. He concluded his speech by expressing his hope 
that the symposium outcome would generate new insights and recommenda�ons for the 
be�erment of the Sundarbans and its community. 

A closing session on Day 2 of the Interna�onal Symposium consisted of session 
summaries, recap and reflec�ons on the events and interac�ons, apprecia�on of the 
session chairs, declara�on of best poster presenters followed by concluding remarks and 
vote of thanks. Presided over by Head, FMRT Discipline, Khulna University the concluding 
session was a�ended by the Chief Conservator of Forests (CCF), BFD as the Special Guest 
and honorable Vice Chancellor of Khulna University as the Chief Guest.

In his opening speech, Dr. Md. Nazmul Ahsan, Professor, FMRT Discipline, Khulna 
University provided an overview on the session topics and presenta�ons and informed 
the par�cipants that the session summaries and key messages would be compiled and 
condensed into a detailed report format for wider distribu�on. Reflec�ng on overall 
session plans Prof. Ahsan expressed his profound sa�sfac�on that the adap�ve design 
assisted in conduc�ng the sessions in an unprecedented schedule enabling the 
symposium speakers, panelists and par�cipants to stay focused and interested that 
resulted in the Symposium being one of the most memorable and contribu�ng learning, 
sharing, networking event for Khulna University. He noted that the symposium was a 
valuable opportunity to exchange and discuss informa�on on various aspects of coastal 
ecosystem and hoped that the symposium would inspire further development ac�vi�es 
and collabora�ons among the par�cipants.

Following the opening speech, Dr. Marc Verdegem from Wageningen University, 
Netherlands announced the best poster winners on behalf of the panel of five 
independent judges who evaluated the posters as to the content, style and 
presenta�ons. He praised the poster presenters for their innova�ve and original research 
ideas and their effec�ve communica�on skills. Dr. Verdegem said that he was impressed 
by the level of enthusiasm and crea�vity shown by the young researchers and concluded 
his speech by congratula�ng the winners and encouraging them to pursue their research 
goals.

The winners received cer�ficates of recogni�on, crests as well as cash prizes as token of 
apprecia�ons. The first prize went to a poster �tled "Effect of Microplas�cs on 
Phenotypic Traits and Enzyme Ac�vi�es in Guppy (Poecilia reticulata)", presented by a 
master's student from FMRT Discipline, KU. The second prize went to a poster �tled 
"Biochar as a Poten�al Soil Condi�oner in Saline Prone Coastal Area of Bangladesh", 
presented by a PhD student from Soil, Water & Environment Discipline , KU. The third 
prize went to a poster �tled "Effects of Plas�c Feeding and Preda�on on Reproduc�ve 
Performance of Guppy (Poecilia reticulata)", presented by an undergraduate student 
from FMRT Discipline, KU. The judges also gave honorable men�ons to two other posters 
that had scored highly in their evalua�on.

The Interna�onal Symposium on Healthy mangroves and sustainable Fisheries for 
Climate Resilient Coastal Community was a valuable learning experience for the 
par�cipants, who gained insights into the ecological and socio-economic aspects of the 
mangrove ecosystems and their linkage to fisheries produc�vity in Coastal Bangladesh. 
The field trip to the Sundarbans area in the southwest coastal district, Khulna, was a 
highlight of the symposium, as it enabled the par�cipants to witness first-hand the rich 
biodiversity and produc�vity of the mangrove habitats and their fishery resources.

The symposium par�cipants who registered for the field trip visited several sites where 
they interacted with the local communi�es and learned about their livelihoods and 
prac�ces related to the mangrove and fishery resources. The a�endees visited the SAIME 
project's IMA pilot site run by BEDS, which is situated in Banishanta union of Dacope 
upazila (sub-district), Khulna. The site is located along the western bank of Dhangmari 
River, facing the Sundarbans on the eastern bank. The shrimp farms are outside the 
embankment and directly connected to the �dal river, making it an ideal loca�on for 
tes�ng IMA. The par�cipants observed how shrimp farmers have adopted a more 
environmentally friendly and profitable approach by integra�ng mangrove trees into 
their ponds. They also met with women entrepreneurs who run mangrove nurseries and 
supply seedlings to the IMA farmers and other stakeholders. The par�cipants 
appreciated the role of women in promo�ng mangrove conserva�on and restora�on.

At the IMA center, the par�cipants observed the community-based fish processing, 
packaging and marke�ng facili�es that could improve the quality and value of the fishery 
products. They also learned about the challenges and opportuni�es faced by the shrimp 
farmers in accessing markets and complying with standards and regula�ons. The 
par�cipants were impressed by the level of coopera�on and coordina�on among the 
different actors involved in implemen�ng IMA and thanked BEDS for conceptualiza�on 
and construc�on of this Center in the form of IMA Farmers’ Coopera�ve Building and 
Informa�on and Educa�on Center. 

The par�cipants visited the BANOJIBI (forest dependent community) campus as the last 
des�na�on of the field trip. There, they observed various livelihood ac�vi�es that rely on 
the mangrove resources, such as making pickles, processing honey, producing organic 
rice with wooden husking pedal, integra�ng agri-aqua-livestock farming, cra�ing 
handicra�s and promo�ng ecotourism. They also gained insights into the history and 
culture of the BANOJIBI people, who have a strong mo�va�on to coexist with the 
mangrove forest. The par�cipants commended the efforts of the BANOJIBI people in 
maintaining their tradi�onal knowledge and prac�ces while adap�ng to changing 
environmental and socio-economic condi�ons.

The field trip was a memorable and enriching experience for the par�cipants, who 
expressed their gra�tude to the organizers, facilitators and hosts for their hospitality and 
guidance. The par�cipants also expressed their interest in applying some of the lessons 
learned from the field trip to their own contexts and sharing them with their colleagues 
and networks.
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SPEECH BY THE CHIEF GUEST: 

The honorable Vice Chancellor of Khulna University delivered his speech as the Chief 
Guest of the closing session with an opening remark on how mangroves are vital for the 
survival and prosperity of coastal communi�es, as they provide habitats and food sources 
for fish and crabs. He emphasized that mangroves, fisheries and communi�es are linked 
in a linear chain that requires sustainability. He also discussed the historical significance 
of coastal areas as resource-rich regions that a�racted human se�lements and 
civiliza�ons. He thanked the diverse group of par�cipants from different parts of the 
world, who represented various stakeholders such as policymakers, managers and 
researchers, for a�ending the symposium and contribu�ng to the dialogue. He 
highlighted that our research strategy places a high priority on studying the coastal 
ecosystem and its impact on the coastal community. Finally, the honorable VC expressed 
his apprecia�on to the organizing commi�ee and students for their hard work and 
dedica�on in making the symposium a success.

The Interna�onal Symposium  came to a successful conclusion with a vote of thanks from 
Thies Geertz from GNF and a concluding remark by the Chair of the Organizing 
Commi�ee, Prof. Dr. Md. Golam Sarower. They acknowledged the contribu�ons of the 
par�cipants who had come from various countries to share their exper�se and 
perspec�ves on the topics of discussion and thanked the members of the organizing 
commi�ee for their remarkable efforts in planning and execu�ng such a valuable and 
informa�ve event.



SPEECH BY THE SPECIAL GUEST: 

Thanking the organizers for arranging such a valuable symposium on the 
forestry-fisheries nexus of the Sundarbans ecosystem, Md. Amir Hossain Chowdhury, 
Chief Conservator of Forests (CCF), BFD, shared his personal experience of working in the 
Sundarbans for seven years and how he learned to appreciate its beauty and diversity. 
The CCF said that he was well aware of the complex and unique ecosystem of the 
Sundarbans, which includes the nexus of freshwater and saline water, the diverse 
mangrove species, the rich fisheries resources and the local community that depends on 
them. He stressed the importance of managing the Sundarbans in a way that reduces the 
pressure from human ac�vi�es and protects its ecological balance. He stressed that the 
local community should be involved and par�cipate in the conserva�on and 
management of the mangrove forest. Expressing his concern over the declining fisheries 
resource in the face of climate change, the CCF urged for more research, monitoring and 
collabora�on among stakeholders to address these challenges and ensure the 
sustainability of this unique ecosystem. He concluded his speech by expressing his hope 
that the symposium outcome would generate new insights and recommenda�ons for the 
be�erment of the Sundarbans and its community. 

A closing session on Day 2 of the Interna�onal Symposium consisted of session 
summaries, recap and reflec�ons on the events and interac�ons, apprecia�on of the 
session chairs, declara�on of best poster presenters followed by concluding remarks and 
vote of thanks. Presided over by Head, FMRT Discipline, Khulna University the concluding 
session was a�ended by the Chief Conservator of Forests (CCF), BFD as the Special Guest 
and honorable Vice Chancellor of Khulna University as the Chief Guest.

In his opening speech, Dr. Md. Nazmul Ahsan, Professor, FMRT Discipline, Khulna 
University provided an overview on the session topics and presenta�ons and informed 
the par�cipants that the session summaries and key messages would be compiled and 
condensed into a detailed report format for wider distribu�on. Reflec�ng on overall 
session plans Prof. Ahsan expressed his profound sa�sfac�on that the adap�ve design 
assisted in conduc�ng the sessions in an unprecedented schedule enabling the 
symposium speakers, panelists and par�cipants to stay focused and interested that 
resulted in the Symposium being one of the most memorable and contribu�ng learning, 
sharing, networking event for Khulna University. He noted that the symposium was a 
valuable opportunity to exchange and discuss informa�on on various aspects of coastal 
ecosystem and hoped that the symposium would inspire further development ac�vi�es 
and collabora�ons among the par�cipants.

Following the opening speech, Dr. Marc Verdegem from Wageningen University, 
Netherlands announced the best poster winners on behalf of the panel of five 
independent judges who evaluated the posters as to the content, style and 
presenta�ons. He praised the poster presenters for their innova�ve and original research 
ideas and their effec�ve communica�on skills. Dr. Verdegem said that he was impressed 
by the level of enthusiasm and crea�vity shown by the young researchers and concluded 
his speech by congratula�ng the winners and encouraging them to pursue their research 
goals.

The winners received cer�ficates of recogni�on, crests as well as cash prizes as token of 
apprecia�ons. The first prize went to a poster �tled "Effect of Microplas�cs on 
Phenotypic Traits and Enzyme Ac�vi�es in Guppy (Poecilia reticulata)", presented by a 
master's student from FMRT Discipline, KU. The second prize went to a poster �tled 
"Biochar as a Poten�al Soil Condi�oner in Saline Prone Coastal Area of Bangladesh", 
presented by a PhD student from Soil, Water & Environment Discipline , KU. The third 
prize went to a poster �tled "Effects of Plas�c Feeding and Preda�on on Reproduc�ve 
Performance of Guppy (Poecilia reticulata)", presented by an undergraduate student 
from FMRT Discipline, KU. The judges also gave honorable men�ons to two other posters 
that had scored highly in their evalua�on.

SPEECH BY THE CHIEF GUEST: 

The honorable Vice Chancellor of Khulna University delivered his speech as the Chief 
Guest of the closing session with an opening remark on how mangroves are vital for the 
survival and prosperity of coastal communi�es, as they provide habitats and food sources 
for fish and crabs. He emphasized that mangroves, fisheries and communi�es are linked 
in a linear chain that requires sustainability. He also discussed the historical significance 
of coastal areas as resource-rich regions that a�racted human se�lements and 
civiliza�ons. He thanked the diverse group of par�cipants from different parts of the 
world, who represented various stakeholders such as policymakers, managers and 
researchers, for a�ending the symposium and contribu�ng to the dialogue. He 
highlighted that our research strategy places a high priority on studying the coastal 
ecosystem and its impact on the coastal community. Finally, the honorable VC expressed 
his apprecia�on to the organizing commi�ee and students for their hard work and 
dedica�on in making the symposium a success.

The Interna�onal Symposium  came to a successful conclusion with a vote of thanks from 
Thies Geertz from GNF and a concluding remark by the Chair of the Organizing 
Commi�ee, Prof. Dr. Md. Golam Sarower. They acknowledged the contribu�ons of the 
par�cipants who had come from various countries to share their exper�se and 
perspec�ves on the topics of discussion and thanked the members of the organizing 
commi�ee for their remarkable efforts in planning and execu�ng such a valuable and 
informa�ve event.



SPEECH BY THE SPECIAL GUEST: 

Thanking the organizers for arranging such a valuable symposium on the 
forestry-fisheries nexus of the Sundarbans ecosystem, Md. Amir Hossain Chowdhury, 
Chief Conservator of Forests (CCF), BFD, shared his personal experience of working in the 
Sundarbans for seven years and how he learned to appreciate its beauty and diversity. 
The CCF said that he was well aware of the complex and unique ecosystem of the 
Sundarbans, which includes the nexus of freshwater and saline water, the diverse 
mangrove species, the rich fisheries resources and the local community that depends on 
them. He stressed the importance of managing the Sundarbans in a way that reduces the 
pressure from human ac�vi�es and protects its ecological balance. He stressed that the 
local community should be involved and par�cipate in the conserva�on and 
management of the mangrove forest. Expressing his concern over the declining fisheries 
resource in the face of climate change, the CCF urged for more research, monitoring and 
collabora�on among stakeholders to address these challenges and ensure the 
sustainability of this unique ecosystem. He concluded his speech by expressing his hope 
that the symposium outcome would generate new insights and recommenda�ons for the 
be�erment of the Sundarbans and its community. 
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Annexure

A closing session on Day 2 of the Interna�onal Symposium consisted of session 
summaries, recap and reflec�ons on the events and interac�ons, apprecia�on of the 
session chairs, declara�on of best poster presenters followed by concluding remarks and 
vote of thanks. Presided over by Head, FMRT Discipline, Khulna University the concluding 
session was a�ended by the Chief Conservator of Forests (CCF), BFD as the Special Guest 
and honorable Vice Chancellor of Khulna University as the Chief Guest.

In his opening speech, Dr. Md. Nazmul Ahsan, Professor, FMRT Discipline, Khulna 
University provided an overview on the session topics and presenta�ons and informed 
the par�cipants that the session summaries and key messages would be compiled and 
condensed into a detailed report format for wider distribu�on. Reflec�ng on overall 
session plans Prof. Ahsan expressed his profound sa�sfac�on that the adap�ve design 
assisted in conduc�ng the sessions in an unprecedented schedule enabling the 
symposium speakers, panelists and par�cipants to stay focused and interested that 
resulted in the Symposium being one of the most memorable and contribu�ng learning, 
sharing, networking event for Khulna University. He noted that the symposium was a 
valuable opportunity to exchange and discuss informa�on on various aspects of coastal 
ecosystem and hoped that the symposium would inspire further development ac�vi�es 
and collabora�ons among the par�cipants.

Following the opening speech, Dr. Marc Verdegem from Wageningen University, 
Netherlands announced the best poster winners on behalf of the panel of five 
independent judges who evaluated the posters as to the content, style and 
presenta�ons. He praised the poster presenters for their innova�ve and original research 
ideas and their effec�ve communica�on skills. Dr. Verdegem said that he was impressed 
by the level of enthusiasm and crea�vity shown by the young researchers and concluded 
his speech by congratula�ng the winners and encouraging them to pursue their research 
goals.

The winners received cer�ficates of recogni�on, crests as well as cash prizes as token of 
apprecia�ons. The first prize went to a poster �tled "Effect of Microplas�cs on 
Phenotypic Traits and Enzyme Ac�vi�es in Guppy (Poecilia reticulata)", presented by a 
master's student from FMRT Discipline, KU. The second prize went to a poster �tled 
"Biochar as a Poten�al Soil Condi�oner in Saline Prone Coastal Area of Bangladesh", 
presented by a PhD student from Soil, Water & Environment Discipline , KU. The third 
prize went to a poster �tled "Effects of Plas�c Feeding and Preda�on on Reproduc�ve 
Performance of Guppy (Poecilia reticulata)", presented by an undergraduate student 
from FMRT Discipline, KU. The judges also gave honorable men�ons to two other posters 
that had scored highly in their evalua�on.

SPEECH BY THE CHIEF GUEST: 

The honorable Vice Chancellor of Khulna University delivered his speech as the Chief 
Guest of the closing session with an opening remark on how mangroves are vital for the 
survival and prosperity of coastal communi�es, as they provide habitats and food sources 
for fish and crabs. He emphasized that mangroves, fisheries and communi�es are linked 
in a linear chain that requires sustainability. He also discussed the historical significance 
of coastal areas as resource-rich regions that a�racted human se�lements and 
civiliza�ons. He thanked the diverse group of par�cipants from different parts of the 
world, who represented various stakeholders such as policymakers, managers and 
researchers, for a�ending the symposium and contribu�ng to the dialogue. He 
highlighted that our research strategy places a high priority on studying the coastal 
ecosystem and its impact on the coastal community. Finally, the honorable VC expressed 
his apprecia�on to the organizing commi�ee and students for their hard work and 
dedica�on in making the symposium a success.

The Interna�onal Symposium  came to a successful conclusion with a vote of thanks from 
Thies Geertz from GNF and a concluding remark by the Chair of the Organizing 
Commi�ee, Prof. Dr. Md. Golam Sarower. They acknowledged the contribu�ons of the 
par�cipants who had come from various countries to share their exper�se and 
perspec�ves on the topics of discussion and thanked the members of the organizing 
commi�ee for their remarkable efforts in planning and execu�ng such a valuable and 
informa�ve event.



SPEECH BY THE SPECIAL GUEST: 

Thanking the organizers for arranging such a valuable symposium on the 
forestry-fisheries nexus of the Sundarbans ecosystem, Md. Amir Hossain Chowdhury, 
Chief Conservator of Forests (CCF), BFD, shared his personal experience of working in the 
Sundarbans for seven years and how he learned to appreciate its beauty and diversity. 
The CCF said that he was well aware of the complex and unique ecosystem of the 
Sundarbans, which includes the nexus of freshwater and saline water, the diverse 
mangrove species, the rich fisheries resources and the local community that depends on 
them. He stressed the importance of managing the Sundarbans in a way that reduces the 
pressure from human ac�vi�es and protects its ecological balance. He stressed that the 
local community should be involved and par�cipate in the conserva�on and 
management of the mangrove forest. Expressing his concern over the declining fisheries 
resource in the face of climate change, the CCF urged for more research, monitoring and 
collabora�on among stakeholders to address these challenges and ensure the 
sustainability of this unique ecosystem. He concluded his speech by expressing his hope 
that the symposium outcome would generate new insights and recommenda�ons for the 
be�erment of the Sundarbans and its community. 
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A closing session on Day 2 of the Interna�onal Symposium consisted of session 
summaries, recap and reflec�ons on the events and interac�ons, apprecia�on of the 
session chairs, declara�on of best poster presenters followed by concluding remarks and 
vote of thanks. Presided over by Head, FMRT Discipline, Khulna University the concluding 
session was a�ended by the Chief Conservator of Forests (CCF), BFD as the Special Guest 
and honorable Vice Chancellor of Khulna University as the Chief Guest.

In his opening speech, Dr. Md. Nazmul Ahsan, Professor, FMRT Discipline, Khulna 
University provided an overview on the session topics and presenta�ons and informed 
the par�cipants that the session summaries and key messages would be compiled and 
condensed into a detailed report format for wider distribu�on. Reflec�ng on overall 
session plans Prof. Ahsan expressed his profound sa�sfac�on that the adap�ve design 
assisted in conduc�ng the sessions in an unprecedented schedule enabling the 
symposium speakers, panelists and par�cipants to stay focused and interested that 
resulted in the Symposium being one of the most memorable and contribu�ng learning, 
sharing, networking event for Khulna University. He noted that the symposium was a 
valuable opportunity to exchange and discuss informa�on on various aspects of coastal 
ecosystem and hoped that the symposium would inspire further development ac�vi�es 
and collabora�ons among the par�cipants.

Following the opening speech, Dr. Marc Verdegem from Wageningen University, 
Netherlands announced the best poster winners on behalf of the panel of five 
independent judges who evaluated the posters as to the content, style and 
presenta�ons. He praised the poster presenters for their innova�ve and original research 
ideas and their effec�ve communica�on skills. Dr. Verdegem said that he was impressed 
by the level of enthusiasm and crea�vity shown by the young researchers and concluded 
his speech by congratula�ng the winners and encouraging them to pursue their research 
goals.

The winners received cer�ficates of recogni�on, crests as well as cash prizes as token of 
apprecia�ons. The first prize went to a poster �tled "Effect of Microplas�cs on 
Phenotypic Traits and Enzyme Ac�vi�es in Guppy (Poecilia reticulata)", presented by a 
master's student from FMRT Discipline, KU. The second prize went to a poster �tled 
"Biochar as a Poten�al Soil Condi�oner in Saline Prone Coastal Area of Bangladesh", 
presented by a PhD student from Soil, Water & Environment Discipline , KU. The third 
prize went to a poster �tled "Effects of Plas�c Feeding and Preda�on on Reproduc�ve 
Performance of Guppy (Poecilia reticulata)", presented by an undergraduate student 
from FMRT Discipline, KU. The judges also gave honorable men�ons to two other posters 
that had scored highly in their evalua�on.
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ANNEX I: PROGRAM SCHEDULE

SPEECH BY THE CHIEF GUEST: 

The honorable Vice Chancellor of Khulna University delivered his speech as the Chief 
Guest of the closing session with an opening remark on how mangroves are vital for the 
survival and prosperity of coastal communi�es, as they provide habitats and food sources 
for fish and crabs. He emphasized that mangroves, fisheries and communi�es are linked 
in a linear chain that requires sustainability. He also discussed the historical significance 
of coastal areas as resource-rich regions that a�racted human se�lements and 
civiliza�ons. He thanked the diverse group of par�cipants from different parts of the 
world, who represented various stakeholders such as policymakers, managers and 
researchers, for a�ending the symposium and contribu�ng to the dialogue. He 
highlighted that our research strategy places a high priority on studying the coastal 
ecosystem and its impact on the coastal community. Finally, the honorable VC expressed 
his apprecia�on to the organizing commi�ee and students for their hard work and 
dedica�on in making the symposium a success.

The Interna�onal Symposium  came to a successful conclusion with a vote of thanks from 
Thies Geertz from GNF and a concluding remark by the Chair of the Organizing 
Commi�ee, Prof. Dr. Md. Golam Sarower. They acknowledged the contribu�ons of the 
par�cipants who had come from various countries to share their exper�se and 
perspec�ves on the topics of discussion and thanked the members of the organizing 
commi�ee for their remarkable efforts in planning and execu�ng such a valuable and 
informa�ve event.



SPEECH BY THE SPECIAL GUEST: 

Thanking the organizers for arranging such a valuable symposium on the 
forestry-fisheries nexus of the Sundarbans ecosystem, Md. Amir Hossain Chowdhury, 
Chief Conservator of Forests (CCF), BFD, shared his personal experience of working in the 
Sundarbans for seven years and how he learned to appreciate its beauty and diversity. 
The CCF said that he was well aware of the complex and unique ecosystem of the 
Sundarbans, which includes the nexus of freshwater and saline water, the diverse 
mangrove species, the rich fisheries resources and the local community that depends on 
them. He stressed the importance of managing the Sundarbans in a way that reduces the 
pressure from human ac�vi�es and protects its ecological balance. He stressed that the 
local community should be involved and par�cipate in the conserva�on and 
management of the mangrove forest. Expressing his concern over the declining fisheries 
resource in the face of climate change, the CCF urged for more research, monitoring and 
collabora�on among stakeholders to address these challenges and ensure the 
sustainability of this unique ecosystem. He concluded his speech by expressing his hope 
that the symposium outcome would generate new insights and recommenda�ons for the 
be�erment of the Sundarbans and its community. 
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SCIENTIFIC SESSION 01: FOOD SECURITY, COASTAL AQUACULTURE AND TIDAL FOREST NEXUS 
 

Chair: Dr. Dilip Kumar Datta 
Professor, ES Discipline, Khulna University 

Co-Chair: Dr. Stefan Holler 
Naturland, Germany 

 

11.30 – 11.45  
(15 min) 

Plenary Lecture:  

Coastal Aquaculture and Mangrove Forest Nexus: State of Affairs and Future 
Research Needs.  

Dr. Nazmul Ahsan, Professor, FMRT Discipline, Khulna University 

11.45 – 13.00 
(10 min for 

every 
presentation 
except first 

one) 

Contributed Papers 

The Association for Food Biodiversity Ralph Dejas Global Nature 
Fund, Germany 

Phytoplankton Community Dynamics and 
their Environmental Drivers in an 
Estuarine Mangrove 

Kashafad Bin 
Hafij 

Department of 
Oceanography 

and Hydrography, 
BSMRMU 

Contribution of Fine Root in Carbon 
Dynamics of the Sundarbans Mangroves 
Ecosystems, Bangladesh 

Dr. Md. 
Kamruzzaman 

FWT Discipline, 
KU 

Potential Toxicity of Pesticides and its 
Transformation Products to Aquatic 
Organisms 

Dr. Md. Golam 
Sarower 

FMRT Discipline, 
KU 

Plastic Pollution Affects Courtship 
Behavior, Phenotypes and Enzymatic 
Activities of male Guppy (Poecilia 
reticulata) 

Dr. Sheikh 
Mustafizur 
Rahman 

FMRT Discipline, 
KU 

Biodiversity – The New Core Area of the 
Development Cooperation between 
Bangladesh and Germany. 

Dr. Stefan 
Alfred 
Groenewold 

GIZ, Dhaka, 
Bangladesh 

 

13.00 – 14.00 LUNCH BREAK 
 

A closing session on Day 2 of the Interna�onal Symposium consisted of session 
summaries, recap and reflec�ons on the events and interac�ons, apprecia�on of the 
session chairs, declara�on of best poster presenters followed by concluding remarks and 
vote of thanks. Presided over by Head, FMRT Discipline, Khulna University the concluding 
session was a�ended by the Chief Conservator of Forests (CCF), BFD as the Special Guest 
and honorable Vice Chancellor of Khulna University as the Chief Guest.

In his opening speech, Dr. Md. Nazmul Ahsan, Professor, FMRT Discipline, Khulna 
University provided an overview on the session topics and presenta�ons and informed 
the par�cipants that the session summaries and key messages would be compiled and 
condensed into a detailed report format for wider distribu�on. Reflec�ng on overall 
session plans Prof. Ahsan expressed his profound sa�sfac�on that the adap�ve design 
assisted in conduc�ng the sessions in an unprecedented schedule enabling the 
symposium speakers, panelists and par�cipants to stay focused and interested that 
resulted in the Symposium being one of the most memorable and contribu�ng learning, 
sharing, networking event for Khulna University. He noted that the symposium was a 
valuable opportunity to exchange and discuss informa�on on various aspects of coastal 
ecosystem and hoped that the symposium would inspire further development ac�vi�es 
and collabora�ons among the par�cipants.

Following the opening speech, Dr. Marc Verdegem from Wageningen University, 
Netherlands announced the best poster winners on behalf of the panel of five 
independent judges who evaluated the posters as to the content, style and 
presenta�ons. He praised the poster presenters for their innova�ve and original research 
ideas and their effec�ve communica�on skills. Dr. Verdegem said that he was impressed 
by the level of enthusiasm and crea�vity shown by the young researchers and concluded 
his speech by congratula�ng the winners and encouraging them to pursue their research 
goals.

The winners received cer�ficates of recogni�on, crests as well as cash prizes as token of 
apprecia�ons. The first prize went to a poster �tled "Effect of Microplas�cs on 
Phenotypic Traits and Enzyme Ac�vi�es in Guppy (Poecilia reticulata)", presented by a 
master's student from FMRT Discipline, KU. The second prize went to a poster �tled 
"Biochar as a Poten�al Soil Condi�oner in Saline Prone Coastal Area of Bangladesh", 
presented by a PhD student from Soil, Water & Environment Discipline , KU. The third 
prize went to a poster �tled "Effects of Plas�c Feeding and Preda�on on Reproduc�ve 
Performance of Guppy (Poecilia reticulata)", presented by an undergraduate student 
from FMRT Discipline, KU. The judges also gave honorable men�ons to two other posters 
that had scored highly in their evalua�on.

SPEECH BY THE CHIEF GUEST: 

The honorable Vice Chancellor of Khulna University delivered his speech as the Chief 
Guest of the closing session with an opening remark on how mangroves are vital for the 
survival and prosperity of coastal communi�es, as they provide habitats and food sources 
for fish and crabs. He emphasized that mangroves, fisheries and communi�es are linked 
in a linear chain that requires sustainability. He also discussed the historical significance 
of coastal areas as resource-rich regions that a�racted human se�lements and 
civiliza�ons. He thanked the diverse group of par�cipants from different parts of the 
world, who represented various stakeholders such as policymakers, managers and 
researchers, for a�ending the symposium and contribu�ng to the dialogue. He 
highlighted that our research strategy places a high priority on studying the coastal 
ecosystem and its impact on the coastal community. Finally, the honorable VC expressed 
his apprecia�on to the organizing commi�ee and students for their hard work and 
dedica�on in making the symposium a success.

The Interna�onal Symposium  came to a successful conclusion with a vote of thanks from 
Thies Geertz from GNF and a concluding remark by the Chair of the Organizing 
Commi�ee, Prof. Dr. Md. Golam Sarower. They acknowledged the contribu�ons of the 
par�cipants who had come from various countries to share their exper�se and 
perspec�ves on the topics of discussion and thanked the members of the organizing 
commi�ee for their remarkable efforts in planning and execu�ng such a valuable and 
informa�ve event.



SPEECH BY THE SPECIAL GUEST: 

Thanking the organizers for arranging such a valuable symposium on the 
forestry-fisheries nexus of the Sundarbans ecosystem, Md. Amir Hossain Chowdhury, 
Chief Conservator of Forests (CCF), BFD, shared his personal experience of working in the 
Sundarbans for seven years and how he learned to appreciate its beauty and diversity. 
The CCF said that he was well aware of the complex and unique ecosystem of the 
Sundarbans, which includes the nexus of freshwater and saline water, the diverse 
mangrove species, the rich fisheries resources and the local community that depends on 
them. He stressed the importance of managing the Sundarbans in a way that reduces the 
pressure from human ac�vi�es and protects its ecological balance. He stressed that the 
local community should be involved and par�cipate in the conserva�on and 
management of the mangrove forest. Expressing his concern over the declining fisheries 
resource in the face of climate change, the CCF urged for more research, monitoring and 
collabora�on among stakeholders to address these challenges and ensure the 
sustainability of this unique ecosystem. He concluded his speech by expressing his hope 
that the symposium outcome would generate new insights and recommenda�ons for the 
be�erment of the Sundarbans and its community. 
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SCIENTIFIC SESSION 02: SUSTAINABLE AQUACULTURE AND FISHERIES IN SOUTH ASIA 

 

Chair: Dr. Jayati Chourey 
Executive Director, SaciWaters, India 

Co-Chair: Dr. Muhammad Abdur Rouf 
FMRT Discipline, Khulna University 

 

14.00 – 14.15 
(15 min) 

Plenary Lecture:  

Effect of Dietary Lysine Deficiency on Nile Tilapia Oreochromis niloticus 
Production in Fertilized Ponds.  

Dr. Marc Verdegem, Wageningen University and Research, Netherlands 

14.15 – 15.30 
(10 min for 

every 
presentation) 

Contributed Papers 

Synergistic Effects of Mangrove Leaf Litter 
and Supplemental Feed on Water Quality, 
Growth and Survival of Shrimp (Penaeus 
monodon, Fabricius, 1798) Post Larvae 

Dr. Md. 
Iftakharul 
Alam 

DoF, Ministry of 
Fisheries and 

Livestock, 
Bangladesh 

Effect of Indigenous Probiotics on Vibrio 
Propagation and Digestive Enzyme 
Activity in Black Tiger Shrimp (Penaeus 
monodon) 

H M Rakibul 
Islam 

Shrimp Research 
Station, BFRI 

Global G.A.P. Aquaculture Standard: 
Certifying Safe and Responsible Farming 
around the World 

Dr. Pham Viet 
Anh 

Global G.A.P., 
Germany 

Research for Development of Science to 
Improve Livelihoods in the Bangladesh 
Sundarbans: How can We Use? 

Dr. Nora N. 
Devoe ACIAR, Australia 

Mud Crab Fisheries in the Sundarbans 
Mangrove Forest of Bangladesh: 
Emphasis on Crab habitat Distribution 
and Fishing Pattern. 

Mst. Sharmin 
Nahar 

Department of 
Fisheries and 

Marine 
Bioscience, JUST 

Sustainable Aquaculture in Mangrove 
Ecosystem (SAIME) in Transboundary 
Sundarbans: A Climate Adaptive, 
Ecosystem-Based Approach Ensuring 
Livelihood Security of Coastal 
Communities. 

Ralph Dejas 
Dr. Sarder 
Safiqul Islam 
Dr. Nemai 
Bera 
Dr. Stefan 
Holler 

Global Nature 
Fund, Germany 

BEDS, Bangladesh 
NEWS, India 
Naturland, 
Germany 

 

A closing session on Day 2 of the Interna�onal Symposium consisted of session 
summaries, recap and reflec�ons on the events and interac�ons, apprecia�on of the 
session chairs, declara�on of best poster presenters followed by concluding remarks and 
vote of thanks. Presided over by Head, FMRT Discipline, Khulna University the concluding 
session was a�ended by the Chief Conservator of Forests (CCF), BFD as the Special Guest 
and honorable Vice Chancellor of Khulna University as the Chief Guest.

In his opening speech, Dr. Md. Nazmul Ahsan, Professor, FMRT Discipline, Khulna 
University provided an overview on the session topics and presenta�ons and informed 
the par�cipants that the session summaries and key messages would be compiled and 
condensed into a detailed report format for wider distribu�on. Reflec�ng on overall 
session plans Prof. Ahsan expressed his profound sa�sfac�on that the adap�ve design 
assisted in conduc�ng the sessions in an unprecedented schedule enabling the 
symposium speakers, panelists and par�cipants to stay focused and interested that 
resulted in the Symposium being one of the most memorable and contribu�ng learning, 
sharing, networking event for Khulna University. He noted that the symposium was a 
valuable opportunity to exchange and discuss informa�on on various aspects of coastal 
ecosystem and hoped that the symposium would inspire further development ac�vi�es 
and collabora�ons among the par�cipants.

Following the opening speech, Dr. Marc Verdegem from Wageningen University, 
Netherlands announced the best poster winners on behalf of the panel of five 
independent judges who evaluated the posters as to the content, style and 
presenta�ons. He praised the poster presenters for their innova�ve and original research 
ideas and their effec�ve communica�on skills. Dr. Verdegem said that he was impressed 
by the level of enthusiasm and crea�vity shown by the young researchers and concluded 
his speech by congratula�ng the winners and encouraging them to pursue their research 
goals.

The winners received cer�ficates of recogni�on, crests as well as cash prizes as token of 
apprecia�ons. The first prize went to a poster �tled "Effect of Microplas�cs on 
Phenotypic Traits and Enzyme Ac�vi�es in Guppy (Poecilia reticulata)", presented by a 
master's student from FMRT Discipline, KU. The second prize went to a poster �tled 
"Biochar as a Poten�al Soil Condi�oner in Saline Prone Coastal Area of Bangladesh", 
presented by a PhD student from Soil, Water & Environment Discipline , KU. The third 
prize went to a poster �tled "Effects of Plas�c Feeding and Preda�on on Reproduc�ve 
Performance of Guppy (Poecilia reticulata)", presented by an undergraduate student 
from FMRT Discipline, KU. The judges also gave honorable men�ons to two other posters 
that had scored highly in their evalua�on.

SPEECH BY THE CHIEF GUEST: 

The honorable Vice Chancellor of Khulna University delivered his speech as the Chief 
Guest of the closing session with an opening remark on how mangroves are vital for the 
survival and prosperity of coastal communi�es, as they provide habitats and food sources 
for fish and crabs. He emphasized that mangroves, fisheries and communi�es are linked 
in a linear chain that requires sustainability. He also discussed the historical significance 
of coastal areas as resource-rich regions that a�racted human se�lements and 
civiliza�ons. He thanked the diverse group of par�cipants from different parts of the 
world, who represented various stakeholders such as policymakers, managers and 
researchers, for a�ending the symposium and contribu�ng to the dialogue. He 
highlighted that our research strategy places a high priority on studying the coastal 
ecosystem and its impact on the coastal community. Finally, the honorable VC expressed 
his apprecia�on to the organizing commi�ee and students for their hard work and 
dedica�on in making the symposium a success.

The Interna�onal Symposium  came to a successful conclusion with a vote of thanks from 
Thies Geertz from GNF and a concluding remark by the Chair of the Organizing 
Commi�ee, Prof. Dr. Md. Golam Sarower. They acknowledged the contribu�ons of the 
par�cipants who had come from various countries to share their exper�se and 
perspec�ves on the topics of discussion and thanked the members of the organizing 
commi�ee for their remarkable efforts in planning and execu�ng such a valuable and 
informa�ve event.
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SPEECH BY THE SPECIAL GUEST: 

Thanking the organizers for arranging such a valuable symposium on the 
forestry-fisheries nexus of the Sundarbans ecosystem, Md. Amir Hossain Chowdhury, 
Chief Conservator of Forests (CCF), BFD, shared his personal experience of working in the 
Sundarbans for seven years and how he learned to appreciate its beauty and diversity. 
The CCF said that he was well aware of the complex and unique ecosystem of the 
Sundarbans, which includes the nexus of freshwater and saline water, the diverse 
mangrove species, the rich fisheries resources and the local community that depends on 
them. He stressed the importance of managing the Sundarbans in a way that reduces the 
pressure from human ac�vi�es and protects its ecological balance. He stressed that the 
local community should be involved and par�cipate in the conserva�on and 
management of the mangrove forest. Expressing his concern over the declining fisheries 
resource in the face of climate change, the CCF urged for more research, monitoring and 
collabora�on among stakeholders to address these challenges and ensure the 
sustainability of this unique ecosystem. He concluded his speech by expressing his hope 
that the symposium outcome would generate new insights and recommenda�ons for the 
be�erment of the Sundarbans and its community. 
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15.30 – 16.30 

SCIENTIFIC SESSION 03: PANEL DISCUSSION ON ECOSYSTEM APPROACH 
LINKING COASTAL LIVELIHOODS AND BIODIVERSITY CONSERVATION 

 
Moderator: Panchanon Kumar Dhali, GIZ, Dhaka, Bangladesh 

16.30 – 17.30 
POSTER SESSION 

Chair: Dr. Khandaker Anisul Huq 
FMRT Discipline, Khulna University 

Co-Chair: Abul Farah Md. Hasanuzzaman 
FMRT Discipline, Khulna University 

 
 
 

DAY 02 (02 March, 2023) 
 

09.00 – 10.30 
POSTER SESSION 

Chair: Dr. Khandaker Anisul Huq 
FMRT Discipline, Khulna University 

Co-Chair: Abul Farah Md. Hasanuzzaman 
FMRT Discipline, Khulna University 

10.30 – 11.00 TEA BREAK 
 
SCIENTIFIC SESSION 01: VULNRABILITY CONTXT COPING STRATEGY OF COASTAL COMMUNITY 

AGAINST CLIMATE CHANGE 
 

Chair: Dr. Stefan Alfred Groenewold 
GIZ, Dhaka, Bangladesh 

Co-Chair: Dr. Masagus Muhammad Prima Putra 
Universitas Gadjah Mada, Indonesia 

 

11.00 – 11.15 

(15 min) 

Plenary Lecture:  

Is Tidal River Management a Viable Tool for Climate Resilience in the Lower 
Bengal Delta? 

Dr. Dilip Kumar Datta, Professor, ES Discipline, Khulna University 

11.15 – 13.00 
(10 min for 

every 
presentation) 

Contributed Papers 

Multi-stakeholder Approach for 
Promoting Locally-led Adaptations 
Practices and Sustainable Livelihood 
Options for Improving the Resilience of 
the Coastal Communities in South Asia: 
Approaches for Bangladesh 

Thies Geertz 
Sourav Bagchi 
Ratul 

Global Nature 
Fund, Germany 

BEDS, Bangladesh 

 

A closing session on Day 2 of the Interna�onal Symposium consisted of session 
summaries, recap and reflec�ons on the events and interac�ons, apprecia�on of the 
session chairs, declara�on of best poster presenters followed by concluding remarks and 
vote of thanks. Presided over by Head, FMRT Discipline, Khulna University the concluding 
session was a�ended by the Chief Conservator of Forests (CCF), BFD as the Special Guest 
and honorable Vice Chancellor of Khulna University as the Chief Guest.

In his opening speech, Dr. Md. Nazmul Ahsan, Professor, FMRT Discipline, Khulna 
University provided an overview on the session topics and presenta�ons and informed 
the par�cipants that the session summaries and key messages would be compiled and 
condensed into a detailed report format for wider distribu�on. Reflec�ng on overall 
session plans Prof. Ahsan expressed his profound sa�sfac�on that the adap�ve design 
assisted in conduc�ng the sessions in an unprecedented schedule enabling the 
symposium speakers, panelists and par�cipants to stay focused and interested that 
resulted in the Symposium being one of the most memorable and contribu�ng learning, 
sharing, networking event for Khulna University. He noted that the symposium was a 
valuable opportunity to exchange and discuss informa�on on various aspects of coastal 
ecosystem and hoped that the symposium would inspire further development ac�vi�es 
and collabora�ons among the par�cipants.

Following the opening speech, Dr. Marc Verdegem from Wageningen University, 
Netherlands announced the best poster winners on behalf of the panel of five 
independent judges who evaluated the posters as to the content, style and 
presenta�ons. He praised the poster presenters for their innova�ve and original research 
ideas and their effec�ve communica�on skills. Dr. Verdegem said that he was impressed 
by the level of enthusiasm and crea�vity shown by the young researchers and concluded 
his speech by congratula�ng the winners and encouraging them to pursue their research 
goals.

The winners received cer�ficates of recogni�on, crests as well as cash prizes as token of 
apprecia�ons. The first prize went to a poster �tled "Effect of Microplas�cs on 
Phenotypic Traits and Enzyme Ac�vi�es in Guppy (Poecilia reticulata)", presented by a 
master's student from FMRT Discipline, KU. The second prize went to a poster �tled 
"Biochar as a Poten�al Soil Condi�oner in Saline Prone Coastal Area of Bangladesh", 
presented by a PhD student from Soil, Water & Environment Discipline , KU. The third 
prize went to a poster �tled "Effects of Plas�c Feeding and Preda�on on Reproduc�ve 
Performance of Guppy (Poecilia reticulata)", presented by an undergraduate student 
from FMRT Discipline, KU. The judges also gave honorable men�ons to two other posters 
that had scored highly in their evalua�on.

SPEECH BY THE CHIEF GUEST: 

The honorable Vice Chancellor of Khulna University delivered his speech as the Chief 
Guest of the closing session with an opening remark on how mangroves are vital for the 
survival and prosperity of coastal communi�es, as they provide habitats and food sources 
for fish and crabs. He emphasized that mangroves, fisheries and communi�es are linked 
in a linear chain that requires sustainability. He also discussed the historical significance 
of coastal areas as resource-rich regions that a�racted human se�lements and 
civiliza�ons. He thanked the diverse group of par�cipants from different parts of the 
world, who represented various stakeholders such as policymakers, managers and 
researchers, for a�ending the symposium and contribu�ng to the dialogue. He 
highlighted that our research strategy places a high priority on studying the coastal 
ecosystem and its impact on the coastal community. Finally, the honorable VC expressed 
his apprecia�on to the organizing commi�ee and students for their hard work and 
dedica�on in making the symposium a success.

The Interna�onal Symposium  came to a successful conclusion with a vote of thanks from 
Thies Geertz from GNF and a concluding remark by the Chair of the Organizing 
Commi�ee, Prof. Dr. Md. Golam Sarower. They acknowledged the contribu�ons of the 
par�cipants who had come from various countries to share their exper�se and 
perspec�ves on the topics of discussion and thanked the members of the organizing 
commi�ee for their remarkable efforts in planning and execu�ng such a valuable and 
informa�ve event.
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SPEECH BY THE SPECIAL GUEST: 

Thanking the organizers for arranging such a valuable symposium on the 
forestry-fisheries nexus of the Sundarbans ecosystem, Md. Amir Hossain Chowdhury, 
Chief Conservator of Forests (CCF), BFD, shared his personal experience of working in the 
Sundarbans for seven years and how he learned to appreciate its beauty and diversity. 
The CCF said that he was well aware of the complex and unique ecosystem of the 
Sundarbans, which includes the nexus of freshwater and saline water, the diverse 
mangrove species, the rich fisheries resources and the local community that depends on 
them. He stressed the importance of managing the Sundarbans in a way that reduces the 
pressure from human ac�vi�es and protects its ecological balance. He stressed that the 
local community should be involved and par�cipate in the conserva�on and 
management of the mangrove forest. Expressing his concern over the declining fisheries 
resource in the face of climate change, the CCF urged for more research, monitoring and 
collabora�on among stakeholders to address these challenges and ensure the 
sustainability of this unique ecosystem. He concluded his speech by expressing his hope 
that the symposium outcome would generate new insights and recommenda�ons for the 
be�erment of the Sundarbans and its community. 

 

The Mangrove’s Afforestation 
Contributes an Integrated Adaptation 
Solution Implemented by Friendship 
Provides Sustainable Impact towards 
Climate Resilience in Bangladesh 

Kazi Amdadul 
Hoque 

Friendship NGO, 
Dhaka-1212, 
Bangladesh 

One Tree Planted Journey towards a 
Climate Resilient Shoreline 

Dr. 
Samaddrita 
Roy 

One Tree Planted, 
Asia Pacific 

Aquaculture Initiation Towards Women 
Empowerment 

Dr. 
Devadhason 
Vincent 

CReNIEO, Tamil 
Nadu 

Empowering the Next Generation: The 
Impact of the Bangladeshi Youth-Led 
Climate Movement on Coastal 
Communities 

Sohanur 
Rahman 

YouthNet for 
Climate Justice, 

Barishal 

Coastal and Marine Resources 
Management Issues and Capacity 
Development Needs for the Possible 
Adoption of Coastal and Marine Spatial 
Planning (CMSP) – Scenarios from 
Bangladesh and Thailand 

Dr. 
Muhammad 
Abdur Rouf 

FMRT Discipline, 
Khulna University 

What Mangrove Ecosystem Offer to 
Climate Change Mitigation: A Case Study 
in Berau, East Kalimantan 

Dr. Adi 
Gangga 

Yayasan 
Konservasi Alam 

Nusantara, 
Jakarta, Indonesia 

 

13.00 – 14.00 LUNCH BREAK 
 

SCIENTIFIC SESSION 02: INCLUSIVE AND EQUITABLE MARKET AND VALUE CHAINS 
DEVELOPMENT 

 

Chair: Ajanta Dey 
Nature Environment and Wildlife Society, India 

Co-Chair: Dr. Vinita Apte 
Founder Director, TERRE Policy Centre, India 

 

14.00 – 14.15 

(15 min) 

Plenary Lecture:  

Climate Smart Artemia Pond Culture in Bangladesh 

Dr. Muhammad Meezanur Rahman, WorldFish, Dhaka, Bangladesh 

 

A closing session on Day 2 of the Interna�onal Symposium consisted of session 
summaries, recap and reflec�ons on the events and interac�ons, apprecia�on of the 
session chairs, declara�on of best poster presenters followed by concluding remarks and 
vote of thanks. Presided over by Head, FMRT Discipline, Khulna University the concluding 
session was a�ended by the Chief Conservator of Forests (CCF), BFD as the Special Guest 
and honorable Vice Chancellor of Khulna University as the Chief Guest.

In his opening speech, Dr. Md. Nazmul Ahsan, Professor, FMRT Discipline, Khulna 
University provided an overview on the session topics and presenta�ons and informed 
the par�cipants that the session summaries and key messages would be compiled and 
condensed into a detailed report format for wider distribu�on. Reflec�ng on overall 
session plans Prof. Ahsan expressed his profound sa�sfac�on that the adap�ve design 
assisted in conduc�ng the sessions in an unprecedented schedule enabling the 
symposium speakers, panelists and par�cipants to stay focused and interested that 
resulted in the Symposium being one of the most memorable and contribu�ng learning, 
sharing, networking event for Khulna University. He noted that the symposium was a 
valuable opportunity to exchange and discuss informa�on on various aspects of coastal 
ecosystem and hoped that the symposium would inspire further development ac�vi�es 
and collabora�ons among the par�cipants.

Following the opening speech, Dr. Marc Verdegem from Wageningen University, 
Netherlands announced the best poster winners on behalf of the panel of five 
independent judges who evaluated the posters as to the content, style and 
presenta�ons. He praised the poster presenters for their innova�ve and original research 
ideas and their effec�ve communica�on skills. Dr. Verdegem said that he was impressed 
by the level of enthusiasm and crea�vity shown by the young researchers and concluded 
his speech by congratula�ng the winners and encouraging them to pursue their research 
goals.

The winners received cer�ficates of recogni�on, crests as well as cash prizes as token of 
apprecia�ons. The first prize went to a poster �tled "Effect of Microplas�cs on 
Phenotypic Traits and Enzyme Ac�vi�es in Guppy (Poecilia reticulata)", presented by a 
master's student from FMRT Discipline, KU. The second prize went to a poster �tled 
"Biochar as a Poten�al Soil Condi�oner in Saline Prone Coastal Area of Bangladesh", 
presented by a PhD student from Soil, Water & Environment Discipline , KU. The third 
prize went to a poster �tled "Effects of Plas�c Feeding and Preda�on on Reproduc�ve 
Performance of Guppy (Poecilia reticulata)", presented by an undergraduate student 
from FMRT Discipline, KU. The judges also gave honorable men�ons to two other posters 
that had scored highly in their evalua�on.

SPEECH BY THE CHIEF GUEST: 

The honorable Vice Chancellor of Khulna University delivered his speech as the Chief 
Guest of the closing session with an opening remark on how mangroves are vital for the 
survival and prosperity of coastal communi�es, as they provide habitats and food sources 
for fish and crabs. He emphasized that mangroves, fisheries and communi�es are linked 
in a linear chain that requires sustainability. He also discussed the historical significance 
of coastal areas as resource-rich regions that a�racted human se�lements and 
civiliza�ons. He thanked the diverse group of par�cipants from different parts of the 
world, who represented various stakeholders such as policymakers, managers and 
researchers, for a�ending the symposium and contribu�ng to the dialogue. He 
highlighted that our research strategy places a high priority on studying the coastal 
ecosystem and its impact on the coastal community. Finally, the honorable VC expressed 
his apprecia�on to the organizing commi�ee and students for their hard work and 
dedica�on in making the symposium a success.

The Interna�onal Symposium  came to a successful conclusion with a vote of thanks from 
Thies Geertz from GNF and a concluding remark by the Chair of the Organizing 
Commi�ee, Prof. Dr. Md. Golam Sarower. They acknowledged the contribu�ons of the 
par�cipants who had come from various countries to share their exper�se and 
perspec�ves on the topics of discussion and thanked the members of the organizing 
commi�ee for their remarkable efforts in planning and execu�ng such a valuable and 
informa�ve event.
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SPEECH BY THE SPECIAL GUEST: 

Thanking the organizers for arranging such a valuable symposium on the 
forestry-fisheries nexus of the Sundarbans ecosystem, Md. Amir Hossain Chowdhury, 
Chief Conservator of Forests (CCF), BFD, shared his personal experience of working in the 
Sundarbans for seven years and how he learned to appreciate its beauty and diversity. 
The CCF said that he was well aware of the complex and unique ecosystem of the 
Sundarbans, which includes the nexus of freshwater and saline water, the diverse 
mangrove species, the rich fisheries resources and the local community that depends on 
them. He stressed the importance of managing the Sundarbans in a way that reduces the 
pressure from human ac�vi�es and protects its ecological balance. He stressed that the 
local community should be involved and par�cipate in the conserva�on and 
management of the mangrove forest. Expressing his concern over the declining fisheries 
resource in the face of climate change, the CCF urged for more research, monitoring and 
collabora�on among stakeholders to address these challenges and ensure the 
sustainability of this unique ecosystem. He concluded his speech by expressing his hope 
that the symposium outcome would generate new insights and recommenda�ons for the 
be�erment of the Sundarbans and its community. 

14.15 – 15.30 
(10 min for 

every 
presentation) 

Contributed Papers 

Concept of Ecovillage through 
Community-Based Ecotourism: A 
Conceptual Framework 

Md. Wasiul 
Islam 

FWT Discipline, 
Khulna University 

The Trial and Error of Mangrove 
Plantation in a Reclaimed Land  

Anusree 
Ghosh 

Climate Change 
Programme, 

BRAC 

Screening of Potential Lactic Acid Bacteria 
Which Produced Antibacterial Substance 
for Future Application on Fermented Fish 
Product 

Dr. Masagus 
Muhammad 
Prima Putra 

Department of 
Fisheries, 

Universitas 
Gadjah Mada, 

Indonesia 

Health Benefits of Sonneratia apetala 
(Buch.-Ham.) Fruit. 

Dr. Sheikh 
Julfikar 
Hossain 

BGE Discipline, 
Khulna University 

Mangrove Ecosystem Services and 
Gender Relation among the Sundarbans 
Dependent Communities in the Coastal 
Polders of Bangladesh 

Siddikur 
Rahman 

Solidaridad 
Network Asia 

Maggot Meal as a Potential Substitute of 
Fish Meal Ingredient in Practical Diets of 
Rainbow Trout, Oncorhynchus mykiss 

Dr. Md. Shah 
Alam Sarker 

Bangladesh Open 
University, 
Bangladesh 

 

15.30 – 16.30 

SCIENTIFIC SESSION 03: PANEL DISCUSSION ON POLICY OPTIONS FOR 
CLIMATE RESILIENT COASTAL FOOD SYSTEM IN SOUTH ASIA 

 
Moderator: Prof. Dr. Nazmul Ahsan, FMRT Discipline, Khulna University 

 

16.30 – 17.30 

CLOSING SESSION 

Recap and Reflection 
Dr. Md. Nazmul Ahsan 
Professor, FMRT Discipline, Khulna University 

Best Poster Award 

Appreciations to Session Chairs 
 

A closing session on Day 2 of the Interna�onal Symposium consisted of session 
summaries, recap and reflec�ons on the events and interac�ons, apprecia�on of the 
session chairs, declara�on of best poster presenters followed by concluding remarks and 
vote of thanks. Presided over by Head, FMRT Discipline, Khulna University the concluding 
session was a�ended by the Chief Conservator of Forests (CCF), BFD as the Special Guest 
and honorable Vice Chancellor of Khulna University as the Chief Guest.

In his opening speech, Dr. Md. Nazmul Ahsan, Professor, FMRT Discipline, Khulna 
University provided an overview on the session topics and presenta�ons and informed 
the par�cipants that the session summaries and key messages would be compiled and 
condensed into a detailed report format for wider distribu�on. Reflec�ng on overall 
session plans Prof. Ahsan expressed his profound sa�sfac�on that the adap�ve design 
assisted in conduc�ng the sessions in an unprecedented schedule enabling the 
symposium speakers, panelists and par�cipants to stay focused and interested that 
resulted in the Symposium being one of the most memorable and contribu�ng learning, 
sharing, networking event for Khulna University. He noted that the symposium was a 
valuable opportunity to exchange and discuss informa�on on various aspects of coastal 
ecosystem and hoped that the symposium would inspire further development ac�vi�es 
and collabora�ons among the par�cipants.

Following the opening speech, Dr. Marc Verdegem from Wageningen University, 
Netherlands announced the best poster winners on behalf of the panel of five 
independent judges who evaluated the posters as to the content, style and 
presenta�ons. He praised the poster presenters for their innova�ve and original research 
ideas and their effec�ve communica�on skills. Dr. Verdegem said that he was impressed 
by the level of enthusiasm and crea�vity shown by the young researchers and concluded 
his speech by congratula�ng the winners and encouraging them to pursue their research 
goals.

The winners received cer�ficates of recogni�on, crests as well as cash prizes as token of 
apprecia�ons. The first prize went to a poster �tled "Effect of Microplas�cs on 
Phenotypic Traits and Enzyme Ac�vi�es in Guppy (Poecilia reticulata)", presented by a 
master's student from FMRT Discipline, KU. The second prize went to a poster �tled 
"Biochar as a Poten�al Soil Condi�oner in Saline Prone Coastal Area of Bangladesh", 
presented by a PhD student from Soil, Water & Environment Discipline , KU. The third 
prize went to a poster �tled "Effects of Plas�c Feeding and Preda�on on Reproduc�ve 
Performance of Guppy (Poecilia reticulata)", presented by an undergraduate student 
from FMRT Discipline, KU. The judges also gave honorable men�ons to two other posters 
that had scored highly in their evalua�on.

SPEECH BY THE CHIEF GUEST: 

The honorable Vice Chancellor of Khulna University delivered his speech as the Chief 
Guest of the closing session with an opening remark on how mangroves are vital for the 
survival and prosperity of coastal communi�es, as they provide habitats and food sources 
for fish and crabs. He emphasized that mangroves, fisheries and communi�es are linked 
in a linear chain that requires sustainability. He also discussed the historical significance 
of coastal areas as resource-rich regions that a�racted human se�lements and 
civiliza�ons. He thanked the diverse group of par�cipants from different parts of the 
world, who represented various stakeholders such as policymakers, managers and 
researchers, for a�ending the symposium and contribu�ng to the dialogue. He 
highlighted that our research strategy places a high priority on studying the coastal 
ecosystem and its impact on the coastal community. Finally, the honorable VC expressed 
his apprecia�on to the organizing commi�ee and students for their hard work and 
dedica�on in making the symposium a success.

The Interna�onal Symposium  came to a successful conclusion with a vote of thanks from 
Thies Geertz from GNF and a concluding remark by the Chair of the Organizing 
Commi�ee, Prof. Dr. Md. Golam Sarower. They acknowledged the contribu�ons of the 
par�cipants who had come from various countries to share their exper�se and 
perspec�ves on the topics of discussion and thanked the members of the organizing 
commi�ee for their remarkable efforts in planning and execu�ng such a valuable and 
informa�ve event.
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SPEECH BY THE SPECIAL GUEST: 

Thanking the organizers for arranging such a valuable symposium on the 
forestry-fisheries nexus of the Sundarbans ecosystem, Md. Amir Hossain Chowdhury, 
Chief Conservator of Forests (CCF), BFD, shared his personal experience of working in the 
Sundarbans for seven years and how he learned to appreciate its beauty and diversity. 
The CCF said that he was well aware of the complex and unique ecosystem of the 
Sundarbans, which includes the nexus of freshwater and saline water, the diverse 
mangrove species, the rich fisheries resources and the local community that depends on 
them. He stressed the importance of managing the Sundarbans in a way that reduces the 
pressure from human ac�vi�es and protects its ecological balance. He stressed that the 
local community should be involved and par�cipate in the conserva�on and 
management of the mangrove forest. Expressing his concern over the declining fisheries 
resource in the face of climate change, the CCF urged for more research, monitoring and 
collabora�on among stakeholders to address these challenges and ensure the 
sustainability of this unique ecosystem. He concluded his speech by expressing his hope 
that the symposium outcome would generate new insights and recommenda�ons for the 
be�erment of the Sundarbans and its community. 

 

Speech by Special Guest 
Md. Amir Hossain Chowdhury 
Chief Conservator of Forests, Bangladesh Forest Department 
Ministry of Environment, Forest and Climate Change 
The People’s Republic of Bangladesh 

Address by the Chief Guest:  
Dr. Mahmood Hossain  
Vice-chancellor, Khulna University 

Vote of Thanks 

Closing Speech by the Symposium Chair:  
Dr. Md. Golam Sarower  
Head, FMRT Discipline, Khulna University 

 
 
 

DAY 03 (03 March, 2023) 
 
08.00 – 10.00 Travel from hotel to IMA pilot farm site, Paschim Dhangmari, Dacope 

Session 01 
10.00 – 11.20 Meeting with IMA Farmers 

Session 02 
11.20 – 11.50 Visit IMA Pilot farm where the farmers will present to participants 

Session 03 

11.50 – 12.30 Visit community based mangrove nursery (Central Mangrove Nursery under 
SAIME Project) 

Session 04 
12.30 – 13.10 Travel from Paschim Dhangmari to Mangrove plantation site at Kakrabunia 
13.10 – 13.30 Kakrabunia plantation site to BANOJIBI Campus 
13.30 – 14.00 Check in at BANOJIBI 
14.00 – 15.00 Lunch 
15.00 – 16.00 Refreshment and observe BANOJIBI initiative 
16.00 – 18.00 Travel back to Khulna 

 

A closing session on Day 2 of the Interna�onal Symposium consisted of session 
summaries, recap and reflec�ons on the events and interac�ons, apprecia�on of the 
session chairs, declara�on of best poster presenters followed by concluding remarks and 
vote of thanks. Presided over by Head, FMRT Discipline, Khulna University the concluding 
session was a�ended by the Chief Conservator of Forests (CCF), BFD as the Special Guest 
and honorable Vice Chancellor of Khulna University as the Chief Guest.

In his opening speech, Dr. Md. Nazmul Ahsan, Professor, FMRT Discipline, Khulna 
University provided an overview on the session topics and presenta�ons and informed 
the par�cipants that the session summaries and key messages would be compiled and 
condensed into a detailed report format for wider distribu�on. Reflec�ng on overall 
session plans Prof. Ahsan expressed his profound sa�sfac�on that the adap�ve design 
assisted in conduc�ng the sessions in an unprecedented schedule enabling the 
symposium speakers, panelists and par�cipants to stay focused and interested that 
resulted in the Symposium being one of the most memorable and contribu�ng learning, 
sharing, networking event for Khulna University. He noted that the symposium was a 
valuable opportunity to exchange and discuss informa�on on various aspects of coastal 
ecosystem and hoped that the symposium would inspire further development ac�vi�es 
and collabora�ons among the par�cipants.

Following the opening speech, Dr. Marc Verdegem from Wageningen University, 
Netherlands announced the best poster winners on behalf of the panel of five 
independent judges who evaluated the posters as to the content, style and 
presenta�ons. He praised the poster presenters for their innova�ve and original research 
ideas and their effec�ve communica�on skills. Dr. Verdegem said that he was impressed 
by the level of enthusiasm and crea�vity shown by the young researchers and concluded 
his speech by congratula�ng the winners and encouraging them to pursue their research 
goals.

The winners received cer�ficates of recogni�on, crests as well as cash prizes as token of 
apprecia�ons. The first prize went to a poster �tled "Effect of Microplas�cs on 
Phenotypic Traits and Enzyme Ac�vi�es in Guppy (Poecilia reticulata)", presented by a 
master's student from FMRT Discipline, KU. The second prize went to a poster �tled 
"Biochar as a Poten�al Soil Condi�oner in Saline Prone Coastal Area of Bangladesh", 
presented by a PhD student from Soil, Water & Environment Discipline , KU. The third 
prize went to a poster �tled "Effects of Plas�c Feeding and Preda�on on Reproduc�ve 
Performance of Guppy (Poecilia reticulata)", presented by an undergraduate student 
from FMRT Discipline, KU. The judges also gave honorable men�ons to two other posters 
that had scored highly in their evalua�on.

SPEECH BY THE CHIEF GUEST: 

The honorable Vice Chancellor of Khulna University delivered his speech as the Chief 
Guest of the closing session with an opening remark on how mangroves are vital for the 
survival and prosperity of coastal communi�es, as they provide habitats and food sources 
for fish and crabs. He emphasized that mangroves, fisheries and communi�es are linked 
in a linear chain that requires sustainability. He also discussed the historical significance 
of coastal areas as resource-rich regions that a�racted human se�lements and 
civiliza�ons. He thanked the diverse group of par�cipants from different parts of the 
world, who represented various stakeholders such as policymakers, managers and 
researchers, for a�ending the symposium and contribu�ng to the dialogue. He 
highlighted that our research strategy places a high priority on studying the coastal 
ecosystem and its impact on the coastal community. Finally, the honorable VC expressed 
his apprecia�on to the organizing commi�ee and students for their hard work and 
dedica�on in making the symposium a success.

The Interna�onal Symposium  came to a successful conclusion with a vote of thanks from 
Thies Geertz from GNF and a concluding remark by the Chair of the Organizing 
Commi�ee, Prof. Dr. Md. Golam Sarower. They acknowledged the contribu�ons of the 
par�cipants who had come from various countries to share their exper�se and 
perspec�ves on the topics of discussion and thanked the members of the organizing 
commi�ee for their remarkable efforts in planning and execu�ng such a valuable and 
informa�ve event.



SPEECH BY THE SPECIAL GUEST: 

Thanking the organizers for arranging such a valuable symposium on the 
forestry-fisheries nexus of the Sundarbans ecosystem, Md. Amir Hossain Chowdhury, 
Chief Conservator of Forests (CCF), BFD, shared his personal experience of working in the 
Sundarbans for seven years and how he learned to appreciate its beauty and diversity. 
The CCF said that he was well aware of the complex and unique ecosystem of the 
Sundarbans, which includes the nexus of freshwater and saline water, the diverse 
mangrove species, the rich fisheries resources and the local community that depends on 
them. He stressed the importance of managing the Sundarbans in a way that reduces the 
pressure from human ac�vi�es and protects its ecological balance. He stressed that the 
local community should be involved and par�cipate in the conserva�on and 
management of the mangrove forest. Expressing his concern over the declining fisheries 
resource in the face of climate change, the CCF urged for more research, monitoring and 
collabora�on among stakeholders to address these challenges and ensure the 
sustainability of this unique ecosystem. He concluded his speech by expressing his hope 
that the symposium outcome would generate new insights and recommenda�ons for the 
be�erment of the Sundarbans and its community. 
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A closing session on Day 2 of the Interna�onal Symposium consisted of session 
summaries, recap and reflec�ons on the events and interac�ons, apprecia�on of the 
session chairs, declara�on of best poster presenters followed by concluding remarks and 
vote of thanks. Presided over by Head, FMRT Discipline, Khulna University the concluding 
session was a�ended by the Chief Conservator of Forests (CCF), BFD as the Special Guest 
and honorable Vice Chancellor of Khulna University as the Chief Guest.

In his opening speech, Dr. Md. Nazmul Ahsan, Professor, FMRT Discipline, Khulna 
University provided an overview on the session topics and presenta�ons and informed 
the par�cipants that the session summaries and key messages would be compiled and 
condensed into a detailed report format for wider distribu�on. Reflec�ng on overall 
session plans Prof. Ahsan expressed his profound sa�sfac�on that the adap�ve design 
assisted in conduc�ng the sessions in an unprecedented schedule enabling the 
symposium speakers, panelists and par�cipants to stay focused and interested that 
resulted in the Symposium being one of the most memorable and contribu�ng learning, 
sharing, networking event for Khulna University. He noted that the symposium was a 
valuable opportunity to exchange and discuss informa�on on various aspects of coastal 
ecosystem and hoped that the symposium would inspire further development ac�vi�es 
and collabora�ons among the par�cipants.

Following the opening speech, Dr. Marc Verdegem from Wageningen University, 
Netherlands announced the best poster winners on behalf of the panel of five 
independent judges who evaluated the posters as to the content, style and 
presenta�ons. He praised the poster presenters for their innova�ve and original research 
ideas and their effec�ve communica�on skills. Dr. Verdegem said that he was impressed 
by the level of enthusiasm and crea�vity shown by the young researchers and concluded 
his speech by congratula�ng the winners and encouraging them to pursue their research 
goals.

The winners received cer�ficates of recogni�on, crests as well as cash prizes as token of 
apprecia�ons. The first prize went to a poster �tled "Effect of Microplas�cs on 
Phenotypic Traits and Enzyme Ac�vi�es in Guppy (Poecilia reticulata)", presented by a 
master's student from FMRT Discipline, KU. The second prize went to a poster �tled 
"Biochar as a Poten�al Soil Condi�oner in Saline Prone Coastal Area of Bangladesh", 
presented by a PhD student from Soil, Water & Environment Discipline , KU. The third 
prize went to a poster �tled "Effects of Plas�c Feeding and Preda�on on Reproduc�ve 
Performance of Guppy (Poecilia reticulata)", presented by an undergraduate student 
from FMRT Discipline, KU. The judges also gave honorable men�ons to two other posters 
that had scored highly in their evalua�on.
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ANNEX II: TITELS OF POSTERS WITH AUTHORS AND AFFILIATIONS

SPEECH BY THE CHIEF GUEST: 

The honorable Vice Chancellor of Khulna University delivered his speech as the Chief 
Guest of the closing session with an opening remark on how mangroves are vital for the 
survival and prosperity of coastal communi�es, as they provide habitats and food sources 
for fish and crabs. He emphasized that mangroves, fisheries and communi�es are linked 
in a linear chain that requires sustainability. He also discussed the historical significance 
of coastal areas as resource-rich regions that a�racted human se�lements and 
civiliza�ons. He thanked the diverse group of par�cipants from different parts of the 
world, who represented various stakeholders such as policymakers, managers and 
researchers, for a�ending the symposium and contribu�ng to the dialogue. He 
highlighted that our research strategy places a high priority on studying the coastal 
ecosystem and its impact on the coastal community. Finally, the honorable VC expressed 
his apprecia�on to the organizing commi�ee and students for their hard work and 
dedica�on in making the symposium a success.

The Interna�onal Symposium  came to a successful conclusion with a vote of thanks from 
Thies Geertz from GNF and a concluding remark by the Chair of the Organizing 
Commi�ee, Prof. Dr. Md. Golam Sarower. They acknowledged the contribu�ons of the 
par�cipants who had come from various countries to share their exper�se and 
perspec�ves on the topics of discussion and thanked the members of the organizing 
commi�ee for their remarkable efforts in planning and execu�ng such a valuable and 
informa�ve event.



SPEECH BY THE SPECIAL GUEST: 

Thanking the organizers for arranging such a valuable symposium on the 
forestry-fisheries nexus of the Sundarbans ecosystem, Md. Amir Hossain Chowdhury, 
Chief Conservator of Forests (CCF), BFD, shared his personal experience of working in the 
Sundarbans for seven years and how he learned to appreciate its beauty and diversity. 
The CCF said that he was well aware of the complex and unique ecosystem of the 
Sundarbans, which includes the nexus of freshwater and saline water, the diverse 
mangrove species, the rich fisheries resources and the local community that depends on 
them. He stressed the importance of managing the Sundarbans in a way that reduces the 
pressure from human ac�vi�es and protects its ecological balance. He stressed that the 
local community should be involved and par�cipate in the conserva�on and 
management of the mangrove forest. Expressing his concern over the declining fisheries 
resource in the face of climate change, the CCF urged for more research, monitoring and 
collabora�on among stakeholders to address these challenges and ensure the 
sustainability of this unique ecosystem. He concluded his speech by expressing his hope 
that the symposium outcome would generate new insights and recommenda�ons for the 
be�erment of the Sundarbans and its community. 
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A closing session on Day 2 of the Interna�onal Symposium consisted of session 
summaries, recap and reflec�ons on the events and interac�ons, apprecia�on of the 
session chairs, declara�on of best poster presenters followed by concluding remarks and 
vote of thanks. Presided over by Head, FMRT Discipline, Khulna University the concluding 
session was a�ended by the Chief Conservator of Forests (CCF), BFD as the Special Guest 
and honorable Vice Chancellor of Khulna University as the Chief Guest.

In his opening speech, Dr. Md. Nazmul Ahsan, Professor, FMRT Discipline, Khulna 
University provided an overview on the session topics and presenta�ons and informed 
the par�cipants that the session summaries and key messages would be compiled and 
condensed into a detailed report format for wider distribu�on. Reflec�ng on overall 
session plans Prof. Ahsan expressed his profound sa�sfac�on that the adap�ve design 
assisted in conduc�ng the sessions in an unprecedented schedule enabling the 
symposium speakers, panelists and par�cipants to stay focused and interested that 
resulted in the Symposium being one of the most memorable and contribu�ng learning, 
sharing, networking event for Khulna University. He noted that the symposium was a 
valuable opportunity to exchange and discuss informa�on on various aspects of coastal 
ecosystem and hoped that the symposium would inspire further development ac�vi�es 
and collabora�ons among the par�cipants.

Following the opening speech, Dr. Marc Verdegem from Wageningen University, 
Netherlands announced the best poster winners on behalf of the panel of five 
independent judges who evaluated the posters as to the content, style and 
presenta�ons. He praised the poster presenters for their innova�ve and original research 
ideas and their effec�ve communica�on skills. Dr. Verdegem said that he was impressed 
by the level of enthusiasm and crea�vity shown by the young researchers and concluded 
his speech by congratula�ng the winners and encouraging them to pursue their research 
goals.

The winners received cer�ficates of recogni�on, crests as well as cash prizes as token of 
apprecia�ons. The first prize went to a poster �tled "Effect of Microplas�cs on 
Phenotypic Traits and Enzyme Ac�vi�es in Guppy (Poecilia reticulata)", presented by a 
master's student from FMRT Discipline, KU. The second prize went to a poster �tled 
"Biochar as a Poten�al Soil Condi�oner in Saline Prone Coastal Area of Bangladesh", 
presented by a PhD student from Soil, Water & Environment Discipline , KU. The third 
prize went to a poster �tled "Effects of Plas�c Feeding and Preda�on on Reproduc�ve 
Performance of Guppy (Poecilia reticulata)", presented by an undergraduate student 
from FMRT Discipline, KU. The judges also gave honorable men�ons to two other posters 
that had scored highly in their evalua�on.
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SPEECH BY THE CHIEF GUEST: 

The honorable Vice Chancellor of Khulna University delivered his speech as the Chief 
Guest of the closing session with an opening remark on how mangroves are vital for the 
survival and prosperity of coastal communi�es, as they provide habitats and food sources 
for fish and crabs. He emphasized that mangroves, fisheries and communi�es are linked 
in a linear chain that requires sustainability. He also discussed the historical significance 
of coastal areas as resource-rich regions that a�racted human se�lements and 
civiliza�ons. He thanked the diverse group of par�cipants from different parts of the 
world, who represented various stakeholders such as policymakers, managers and 
researchers, for a�ending the symposium and contribu�ng to the dialogue. He 
highlighted that our research strategy places a high priority on studying the coastal 
ecosystem and its impact on the coastal community. Finally, the honorable VC expressed 
his apprecia�on to the organizing commi�ee and students for their hard work and 
dedica�on in making the symposium a success.

The Interna�onal Symposium  came to a successful conclusion with a vote of thanks from 
Thies Geertz from GNF and a concluding remark by the Chair of the Organizing 
Commi�ee, Prof. Dr. Md. Golam Sarower. They acknowledged the contribu�ons of the 
par�cipants who had come from various countries to share their exper�se and 
perspec�ves on the topics of discussion and thanked the members of the organizing 
commi�ee for their remarkable efforts in planning and execu�ng such a valuable and 
informa�ve event.



SPEECH BY THE SPECIAL GUEST: 

Thanking the organizers for arranging such a valuable symposium on the 
forestry-fisheries nexus of the Sundarbans ecosystem, Md. Amir Hossain Chowdhury, 
Chief Conservator of Forests (CCF), BFD, shared his personal experience of working in the 
Sundarbans for seven years and how he learned to appreciate its beauty and diversity. 
The CCF said that he was well aware of the complex and unique ecosystem of the 
Sundarbans, which includes the nexus of freshwater and saline water, the diverse 
mangrove species, the rich fisheries resources and the local community that depends on 
them. He stressed the importance of managing the Sundarbans in a way that reduces the 
pressure from human ac�vi�es and protects its ecological balance. He stressed that the 
local community should be involved and par�cipate in the conserva�on and 
management of the mangrove forest. Expressing his concern over the declining fisheries 
resource in the face of climate change, the CCF urged for more research, monitoring and 
collabora�on among stakeholders to address these challenges and ensure the 
sustainability of this unique ecosystem. He concluded his speech by expressing his hope 
that the symposium outcome would generate new insights and recommenda�ons for the 
be�erment of the Sundarbans and its community. 
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A closing session on Day 2 of the Interna�onal Symposium consisted of session 
summaries, recap and reflec�ons on the events and interac�ons, apprecia�on of the 
session chairs, declara�on of best poster presenters followed by concluding remarks and 
vote of thanks. Presided over by Head, FMRT Discipline, Khulna University the concluding 
session was a�ended by the Chief Conservator of Forests (CCF), BFD as the Special Guest 
and honorable Vice Chancellor of Khulna University as the Chief Guest.

In his opening speech, Dr. Md. Nazmul Ahsan, Professor, FMRT Discipline, Khulna 
University provided an overview on the session topics and presenta�ons and informed 
the par�cipants that the session summaries and key messages would be compiled and 
condensed into a detailed report format for wider distribu�on. Reflec�ng on overall 
session plans Prof. Ahsan expressed his profound sa�sfac�on that the adap�ve design 
assisted in conduc�ng the sessions in an unprecedented schedule enabling the 
symposium speakers, panelists and par�cipants to stay focused and interested that 
resulted in the Symposium being one of the most memorable and contribu�ng learning, 
sharing, networking event for Khulna University. He noted that the symposium was a 
valuable opportunity to exchange and discuss informa�on on various aspects of coastal 
ecosystem and hoped that the symposium would inspire further development ac�vi�es 
and collabora�ons among the par�cipants.

Following the opening speech, Dr. Marc Verdegem from Wageningen University, 
Netherlands announced the best poster winners on behalf of the panel of five 
independent judges who evaluated the posters as to the content, style and 
presenta�ons. He praised the poster presenters for their innova�ve and original research 
ideas and their effec�ve communica�on skills. Dr. Verdegem said that he was impressed 
by the level of enthusiasm and crea�vity shown by the young researchers and concluded 
his speech by congratula�ng the winners and encouraging them to pursue their research 
goals.

The winners received cer�ficates of recogni�on, crests as well as cash prizes as token of 
apprecia�ons. The first prize went to a poster �tled "Effect of Microplas�cs on 
Phenotypic Traits and Enzyme Ac�vi�es in Guppy (Poecilia reticulata)", presented by a 
master's student from FMRT Discipline, KU. The second prize went to a poster �tled 
"Biochar as a Poten�al Soil Condi�oner in Saline Prone Coastal Area of Bangladesh", 
presented by a PhD student from Soil, Water & Environment Discipline , KU. The third 
prize went to a poster �tled "Effects of Plas�c Feeding and Preda�on on Reproduc�ve 
Performance of Guppy (Poecilia reticulata)", presented by an undergraduate student 
from FMRT Discipline, KU. The judges also gave honorable men�ons to two other posters 
that had scored highly in their evalua�on.
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SPEECH BY THE CHIEF GUEST: 

The honorable Vice Chancellor of Khulna University delivered his speech as the Chief 
Guest of the closing session with an opening remark on how mangroves are vital for the 
survival and prosperity of coastal communi�es, as they provide habitats and food sources 
for fish and crabs. He emphasized that mangroves, fisheries and communi�es are linked 
in a linear chain that requires sustainability. He also discussed the historical significance 
of coastal areas as resource-rich regions that a�racted human se�lements and 
civiliza�ons. He thanked the diverse group of par�cipants from different parts of the 
world, who represented various stakeholders such as policymakers, managers and 
researchers, for a�ending the symposium and contribu�ng to the dialogue. He 
highlighted that our research strategy places a high priority on studying the coastal 
ecosystem and its impact on the coastal community. Finally, the honorable VC expressed 
his apprecia�on to the organizing commi�ee and students for their hard work and 
dedica�on in making the symposium a success.

The Interna�onal Symposium  came to a successful conclusion with a vote of thanks from 
Thies Geertz from GNF and a concluding remark by the Chair of the Organizing 
Commi�ee, Prof. Dr. Md. Golam Sarower. They acknowledged the contribu�ons of the 
par�cipants who had come from various countries to share their exper�se and 
perspec�ves on the topics of discussion and thanked the members of the organizing 
commi�ee for their remarkable efforts in planning and execu�ng such a valuable and 
informa�ve event.



SPEECH BY THE SPECIAL GUEST: 

Thanking the organizers for arranging such a valuable symposium on the 
forestry-fisheries nexus of the Sundarbans ecosystem, Md. Amir Hossain Chowdhury, 
Chief Conservator of Forests (CCF), BFD, shared his personal experience of working in the 
Sundarbans for seven years and how he learned to appreciate its beauty and diversity. 
The CCF said that he was well aware of the complex and unique ecosystem of the 
Sundarbans, which includes the nexus of freshwater and saline water, the diverse 
mangrove species, the rich fisheries resources and the local community that depends on 
them. He stressed the importance of managing the Sundarbans in a way that reduces the 
pressure from human ac�vi�es and protects its ecological balance. He stressed that the 
local community should be involved and par�cipate in the conserva�on and 
management of the mangrove forest. Expressing his concern over the declining fisheries 
resource in the face of climate change, the CCF urged for more research, monitoring and 
collabora�on among stakeholders to address these challenges and ensure the 
sustainability of this unique ecosystem. He concluded his speech by expressing his hope 
that the symposium outcome would generate new insights and recommenda�ons for the 
be�erment of the Sundarbans and its community. 
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A closing session on Day 2 of the Interna�onal Symposium consisted of session 
summaries, recap and reflec�ons on the events and interac�ons, apprecia�on of the 
session chairs, declara�on of best poster presenters followed by concluding remarks and 
vote of thanks. Presided over by Head, FMRT Discipline, Khulna University the concluding 
session was a�ended by the Chief Conservator of Forests (CCF), BFD as the Special Guest 
and honorable Vice Chancellor of Khulna University as the Chief Guest.

In his opening speech, Dr. Md. Nazmul Ahsan, Professor, FMRT Discipline, Khulna 
University provided an overview on the session topics and presenta�ons and informed 
the par�cipants that the session summaries and key messages would be compiled and 
condensed into a detailed report format for wider distribu�on. Reflec�ng on overall 
session plans Prof. Ahsan expressed his profound sa�sfac�on that the adap�ve design 
assisted in conduc�ng the sessions in an unprecedented schedule enabling the 
symposium speakers, panelists and par�cipants to stay focused and interested that 
resulted in the Symposium being one of the most memorable and contribu�ng learning, 
sharing, networking event for Khulna University. He noted that the symposium was a 
valuable opportunity to exchange and discuss informa�on on various aspects of coastal 
ecosystem and hoped that the symposium would inspire further development ac�vi�es 
and collabora�ons among the par�cipants.

Following the opening speech, Dr. Marc Verdegem from Wageningen University, 
Netherlands announced the best poster winners on behalf of the panel of five 
independent judges who evaluated the posters as to the content, style and 
presenta�ons. He praised the poster presenters for their innova�ve and original research 
ideas and their effec�ve communica�on skills. Dr. Verdegem said that he was impressed 
by the level of enthusiasm and crea�vity shown by the young researchers and concluded 
his speech by congratula�ng the winners and encouraging them to pursue their research 
goals.

The winners received cer�ficates of recogni�on, crests as well as cash prizes as token of 
apprecia�ons. The first prize went to a poster �tled "Effect of Microplas�cs on 
Phenotypic Traits and Enzyme Ac�vi�es in Guppy (Poecilia reticulata)", presented by a 
master's student from FMRT Discipline, KU. The second prize went to a poster �tled 
"Biochar as a Poten�al Soil Condi�oner in Saline Prone Coastal Area of Bangladesh", 
presented by a PhD student from Soil, Water & Environment Discipline , KU. The third 
prize went to a poster �tled "Effects of Plas�c Feeding and Preda�on on Reproduc�ve 
Performance of Guppy (Poecilia reticulata)", presented by an undergraduate student 
from FMRT Discipline, KU. The judges also gave honorable men�ons to two other posters 
that had scored highly in their evalua�on.
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SPEECH BY THE CHIEF GUEST: 

The honorable Vice Chancellor of Khulna University delivered his speech as the Chief 
Guest of the closing session with an opening remark on how mangroves are vital for the 
survival and prosperity of coastal communi�es, as they provide habitats and food sources 
for fish and crabs. He emphasized that mangroves, fisheries and communi�es are linked 
in a linear chain that requires sustainability. He also discussed the historical significance 
of coastal areas as resource-rich regions that a�racted human se�lements and 
civiliza�ons. He thanked the diverse group of par�cipants from different parts of the 
world, who represented various stakeholders such as policymakers, managers and 
researchers, for a�ending the symposium and contribu�ng to the dialogue. He 
highlighted that our research strategy places a high priority on studying the coastal 
ecosystem and its impact on the coastal community. Finally, the honorable VC expressed 
his apprecia�on to the organizing commi�ee and students for their hard work and 
dedica�on in making the symposium a success.

The Interna�onal Symposium  came to a successful conclusion with a vote of thanks from 
Thies Geertz from GNF and a concluding remark by the Chair of the Organizing 
Commi�ee, Prof. Dr. Md. Golam Sarower. They acknowledged the contribu�ons of the 
par�cipants who had come from various countries to share their exper�se and 
perspec�ves on the topics of discussion and thanked the members of the organizing 
commi�ee for their remarkable efforts in planning and execu�ng such a valuable and 
informa�ve event.



SPEECH BY THE SPECIAL GUEST: 

Thanking the organizers for arranging such a valuable symposium on the 
forestry-fisheries nexus of the Sundarbans ecosystem, Md. Amir Hossain Chowdhury, 
Chief Conservator of Forests (CCF), BFD, shared his personal experience of working in the 
Sundarbans for seven years and how he learned to appreciate its beauty and diversity. 
The CCF said that he was well aware of the complex and unique ecosystem of the 
Sundarbans, which includes the nexus of freshwater and saline water, the diverse 
mangrove species, the rich fisheries resources and the local community that depends on 
them. He stressed the importance of managing the Sundarbans in a way that reduces the 
pressure from human ac�vi�es and protects its ecological balance. He stressed that the 
local community should be involved and par�cipate in the conserva�on and 
management of the mangrove forest. Expressing his concern over the declining fisheries 
resource in the face of climate change, the CCF urged for more research, monitoring and 
collabora�on among stakeholders to address these challenges and ensure the 
sustainability of this unique ecosystem. He concluded his speech by expressing his hope 
that the symposium outcome would generate new insights and recommenda�ons for the 
be�erment of the Sundarbans and its community. 
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A closing session on Day 2 of the Interna�onal Symposium consisted of session 
summaries, recap and reflec�ons on the events and interac�ons, apprecia�on of the 
session chairs, declara�on of best poster presenters followed by concluding remarks and 
vote of thanks. Presided over by Head, FMRT Discipline, Khulna University the concluding 
session was a�ended by the Chief Conservator of Forests (CCF), BFD as the Special Guest 
and honorable Vice Chancellor of Khulna University as the Chief Guest.

In his opening speech, Dr. Md. Nazmul Ahsan, Professor, FMRT Discipline, Khulna 
University provided an overview on the session topics and presenta�ons and informed 
the par�cipants that the session summaries and key messages would be compiled and 
condensed into a detailed report format for wider distribu�on. Reflec�ng on overall 
session plans Prof. Ahsan expressed his profound sa�sfac�on that the adap�ve design 
assisted in conduc�ng the sessions in an unprecedented schedule enabling the 
symposium speakers, panelists and par�cipants to stay focused and interested that 
resulted in the Symposium being one of the most memorable and contribu�ng learning, 
sharing, networking event for Khulna University. He noted that the symposium was a 
valuable opportunity to exchange and discuss informa�on on various aspects of coastal 
ecosystem and hoped that the symposium would inspire further development ac�vi�es 
and collabora�ons among the par�cipants.

Following the opening speech, Dr. Marc Verdegem from Wageningen University, 
Netherlands announced the best poster winners on behalf of the panel of five 
independent judges who evaluated the posters as to the content, style and 
presenta�ons. He praised the poster presenters for their innova�ve and original research 
ideas and their effec�ve communica�on skills. Dr. Verdegem said that he was impressed 
by the level of enthusiasm and crea�vity shown by the young researchers and concluded 
his speech by congratula�ng the winners and encouraging them to pursue their research 
goals.

The winners received cer�ficates of recogni�on, crests as well as cash prizes as token of 
apprecia�ons. The first prize went to a poster �tled "Effect of Microplas�cs on 
Phenotypic Traits and Enzyme Ac�vi�es in Guppy (Poecilia reticulata)", presented by a 
master's student from FMRT Discipline, KU. The second prize went to a poster �tled 
"Biochar as a Poten�al Soil Condi�oner in Saline Prone Coastal Area of Bangladesh", 
presented by a PhD student from Soil, Water & Environment Discipline , KU. The third 
prize went to a poster �tled "Effects of Plas�c Feeding and Preda�on on Reproduc�ve 
Performance of Guppy (Poecilia reticulata)", presented by an undergraduate student 
from FMRT Discipline, KU. The judges also gave honorable men�ons to two other posters 
that had scored highly in their evalua�on.
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SPEECH BY THE CHIEF GUEST: 

The honorable Vice Chancellor of Khulna University delivered his speech as the Chief 
Guest of the closing session with an opening remark on how mangroves are vital for the 
survival and prosperity of coastal communi�es, as they provide habitats and food sources 
for fish and crabs. He emphasized that mangroves, fisheries and communi�es are linked 
in a linear chain that requires sustainability. He also discussed the historical significance 
of coastal areas as resource-rich regions that a�racted human se�lements and 
civiliza�ons. He thanked the diverse group of par�cipants from different parts of the 
world, who represented various stakeholders such as policymakers, managers and 
researchers, for a�ending the symposium and contribu�ng to the dialogue. He 
highlighted that our research strategy places a high priority on studying the coastal 
ecosystem and its impact on the coastal community. Finally, the honorable VC expressed 
his apprecia�on to the organizing commi�ee and students for their hard work and 
dedica�on in making the symposium a success.

The Interna�onal Symposium  came to a successful conclusion with a vote of thanks from 
Thies Geertz from GNF and a concluding remark by the Chair of the Organizing 
Commi�ee, Prof. Dr. Md. Golam Sarower. They acknowledged the contribu�ons of the 
par�cipants who had come from various countries to share their exper�se and 
perspec�ves on the topics of discussion and thanked the members of the organizing 
commi�ee for their remarkable efforts in planning and execu�ng such a valuable and 
informa�ve event.



SPEECH BY THE SPECIAL GUEST: 

Thanking the organizers for arranging such a valuable symposium on the 
forestry-fisheries nexus of the Sundarbans ecosystem, Md. Amir Hossain Chowdhury, 
Chief Conservator of Forests (CCF), BFD, shared his personal experience of working in the 
Sundarbans for seven years and how he learned to appreciate its beauty and diversity. 
The CCF said that he was well aware of the complex and unique ecosystem of the 
Sundarbans, which includes the nexus of freshwater and saline water, the diverse 
mangrove species, the rich fisheries resources and the local community that depends on 
them. He stressed the importance of managing the Sundarbans in a way that reduces the 
pressure from human ac�vi�es and protects its ecological balance. He stressed that the 
local community should be involved and par�cipate in the conserva�on and 
management of the mangrove forest. Expressing his concern over the declining fisheries 
resource in the face of climate change, the CCF urged for more research, monitoring and 
collabora�on among stakeholders to address these challenges and ensure the 
sustainability of this unique ecosystem. He concluded his speech by expressing his hope 
that the symposium outcome would generate new insights and recommenda�ons for the 
be�erment of the Sundarbans and its community. 
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A closing session on Day 2 of the Interna�onal Symposium consisted of session 
summaries, recap and reflec�ons on the events and interac�ons, apprecia�on of the 
session chairs, declara�on of best poster presenters followed by concluding remarks and 
vote of thanks. Presided over by Head, FMRT Discipline, Khulna University the concluding 
session was a�ended by the Chief Conservator of Forests (CCF), BFD as the Special Guest 
and honorable Vice Chancellor of Khulna University as the Chief Guest.

In his opening speech, Dr. Md. Nazmul Ahsan, Professor, FMRT Discipline, Khulna 
University provided an overview on the session topics and presenta�ons and informed 
the par�cipants that the session summaries and key messages would be compiled and 
condensed into a detailed report format for wider distribu�on. Reflec�ng on overall 
session plans Prof. Ahsan expressed his profound sa�sfac�on that the adap�ve design 
assisted in conduc�ng the sessions in an unprecedented schedule enabling the 
symposium speakers, panelists and par�cipants to stay focused and interested that 
resulted in the Symposium being one of the most memorable and contribu�ng learning, 
sharing, networking event for Khulna University. He noted that the symposium was a 
valuable opportunity to exchange and discuss informa�on on various aspects of coastal 
ecosystem and hoped that the symposium would inspire further development ac�vi�es 
and collabora�ons among the par�cipants.

Following the opening speech, Dr. Marc Verdegem from Wageningen University, 
Netherlands announced the best poster winners on behalf of the panel of five 
independent judges who evaluated the posters as to the content, style and 
presenta�ons. He praised the poster presenters for their innova�ve and original research 
ideas and their effec�ve communica�on skills. Dr. Verdegem said that he was impressed 
by the level of enthusiasm and crea�vity shown by the young researchers and concluded 
his speech by congratula�ng the winners and encouraging them to pursue their research 
goals.

The winners received cer�ficates of recogni�on, crests as well as cash prizes as token of 
apprecia�ons. The first prize went to a poster �tled "Effect of Microplas�cs on 
Phenotypic Traits and Enzyme Ac�vi�es in Guppy (Poecilia reticulata)", presented by a 
master's student from FMRT Discipline, KU. The second prize went to a poster �tled 
"Biochar as a Poten�al Soil Condi�oner in Saline Prone Coastal Area of Bangladesh", 
presented by a PhD student from Soil, Water & Environment Discipline , KU. The third 
prize went to a poster �tled "Effects of Plas�c Feeding and Preda�on on Reproduc�ve 
Performance of Guppy (Poecilia reticulata)", presented by an undergraduate student 
from FMRT Discipline, KU. The judges also gave honorable men�ons to two other posters 
that had scored highly in their evalua�on.
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SPEECH BY THE CHIEF GUEST: 

The honorable Vice Chancellor of Khulna University delivered his speech as the Chief 
Guest of the closing session with an opening remark on how mangroves are vital for the 
survival and prosperity of coastal communi�es, as they provide habitats and food sources 
for fish and crabs. He emphasized that mangroves, fisheries and communi�es are linked 
in a linear chain that requires sustainability. He also discussed the historical significance 
of coastal areas as resource-rich regions that a�racted human se�lements and 
civiliza�ons. He thanked the diverse group of par�cipants from different parts of the 
world, who represented various stakeholders such as policymakers, managers and 
researchers, for a�ending the symposium and contribu�ng to the dialogue. He 
highlighted that our research strategy places a high priority on studying the coastal 
ecosystem and its impact on the coastal community. Finally, the honorable VC expressed 
his apprecia�on to the organizing commi�ee and students for their hard work and 
dedica�on in making the symposium a success.

The Interna�onal Symposium  came to a successful conclusion with a vote of thanks from 
Thies Geertz from GNF and a concluding remark by the Chair of the Organizing 
Commi�ee, Prof. Dr. Md. Golam Sarower. They acknowledged the contribu�ons of the 
par�cipants who had come from various countries to share their exper�se and 
perspec�ves on the topics of discussion and thanked the members of the organizing 
commi�ee for their remarkable efforts in planning and execu�ng such a valuable and 
informa�ve event.



SPEECH BY THE SPECIAL GUEST: 

Thanking the organizers for arranging such a valuable symposium on the 
forestry-fisheries nexus of the Sundarbans ecosystem, Md. Amir Hossain Chowdhury, 
Chief Conservator of Forests (CCF), BFD, shared his personal experience of working in the 
Sundarbans for seven years and how he learned to appreciate its beauty and diversity. 
The CCF said that he was well aware of the complex and unique ecosystem of the 
Sundarbans, which includes the nexus of freshwater and saline water, the diverse 
mangrove species, the rich fisheries resources and the local community that depends on 
them. He stressed the importance of managing the Sundarbans in a way that reduces the 
pressure from human ac�vi�es and protects its ecological balance. He stressed that the 
local community should be involved and par�cipate in the conserva�on and 
management of the mangrove forest. Expressing his concern over the declining fisheries 
resource in the face of climate change, the CCF urged for more research, monitoring and 
collabora�on among stakeholders to address these challenges and ensure the 
sustainability of this unique ecosystem. He concluded his speech by expressing his hope 
that the symposium outcome would generate new insights and recommenda�ons for the 
be�erment of the Sundarbans and its community. 
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A closing session on Day 2 of the Interna�onal Symposium consisted of session 
summaries, recap and reflec�ons on the events and interac�ons, apprecia�on of the 
session chairs, declara�on of best poster presenters followed by concluding remarks and 
vote of thanks. Presided over by Head, FMRT Discipline, Khulna University the concluding 
session was a�ended by the Chief Conservator of Forests (CCF), BFD as the Special Guest 
and honorable Vice Chancellor of Khulna University as the Chief Guest.

In his opening speech, Dr. Md. Nazmul Ahsan, Professor, FMRT Discipline, Khulna 
University provided an overview on the session topics and presenta�ons and informed 
the par�cipants that the session summaries and key messages would be compiled and 
condensed into a detailed report format for wider distribu�on. Reflec�ng on overall 
session plans Prof. Ahsan expressed his profound sa�sfac�on that the adap�ve design 
assisted in conduc�ng the sessions in an unprecedented schedule enabling the 
symposium speakers, panelists and par�cipants to stay focused and interested that 
resulted in the Symposium being one of the most memorable and contribu�ng learning, 
sharing, networking event for Khulna University. He noted that the symposium was a 
valuable opportunity to exchange and discuss informa�on on various aspects of coastal 
ecosystem and hoped that the symposium would inspire further development ac�vi�es 
and collabora�ons among the par�cipants.

Following the opening speech, Dr. Marc Verdegem from Wageningen University, 
Netherlands announced the best poster winners on behalf of the panel of five 
independent judges who evaluated the posters as to the content, style and 
presenta�ons. He praised the poster presenters for their innova�ve and original research 
ideas and their effec�ve communica�on skills. Dr. Verdegem said that he was impressed 
by the level of enthusiasm and crea�vity shown by the young researchers and concluded 
his speech by congratula�ng the winners and encouraging them to pursue their research 
goals.

The winners received cer�ficates of recogni�on, crests as well as cash prizes as token of 
apprecia�ons. The first prize went to a poster �tled "Effect of Microplas�cs on 
Phenotypic Traits and Enzyme Ac�vi�es in Guppy (Poecilia reticulata)", presented by a 
master's student from FMRT Discipline, KU. The second prize went to a poster �tled 
"Biochar as a Poten�al Soil Condi�oner in Saline Prone Coastal Area of Bangladesh", 
presented by a PhD student from Soil, Water & Environment Discipline , KU. The third 
prize went to a poster �tled "Effects of Plas�c Feeding and Preda�on on Reproduc�ve 
Performance of Guppy (Poecilia reticulata)", presented by an undergraduate student 
from FMRT Discipline, KU. The judges also gave honorable men�ons to two other posters 
that had scored highly in their evalua�on.
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SPEECH BY THE CHIEF GUEST: 

The honorable Vice Chancellor of Khulna University delivered his speech as the Chief 
Guest of the closing session with an opening remark on how mangroves are vital for the 
survival and prosperity of coastal communi�es, as they provide habitats and food sources 
for fish and crabs. He emphasized that mangroves, fisheries and communi�es are linked 
in a linear chain that requires sustainability. He also discussed the historical significance 
of coastal areas as resource-rich regions that a�racted human se�lements and 
civiliza�ons. He thanked the diverse group of par�cipants from different parts of the 
world, who represented various stakeholders such as policymakers, managers and 
researchers, for a�ending the symposium and contribu�ng to the dialogue. He 
highlighted that our research strategy places a high priority on studying the coastal 
ecosystem and its impact on the coastal community. Finally, the honorable VC expressed 
his apprecia�on to the organizing commi�ee and students for their hard work and 
dedica�on in making the symposium a success.

The Interna�onal Symposium  came to a successful conclusion with a vote of thanks from 
Thies Geertz from GNF and a concluding remark by the Chair of the Organizing 
Commi�ee, Prof. Dr. Md. Golam Sarower. They acknowledged the contribu�ons of the 
par�cipants who had come from various countries to share their exper�se and 
perspec�ves on the topics of discussion and thanked the members of the organizing 
commi�ee for their remarkable efforts in planning and execu�ng such a valuable and 
informa�ve event.



SPEECH BY THE SPECIAL GUEST: 

Thanking the organizers for arranging such a valuable symposium on the 
forestry-fisheries nexus of the Sundarbans ecosystem, Md. Amir Hossain Chowdhury, 
Chief Conservator of Forests (CCF), BFD, shared his personal experience of working in the 
Sundarbans for seven years and how he learned to appreciate its beauty and diversity. 
The CCF said that he was well aware of the complex and unique ecosystem of the 
Sundarbans, which includes the nexus of freshwater and saline water, the diverse 
mangrove species, the rich fisheries resources and the local community that depends on 
them. He stressed the importance of managing the Sundarbans in a way that reduces the 
pressure from human ac�vi�es and protects its ecological balance. He stressed that the 
local community should be involved and par�cipate in the conserva�on and 
management of the mangrove forest. Expressing his concern over the declining fisheries 
resource in the face of climate change, the CCF urged for more research, monitoring and 
collabora�on among stakeholders to address these challenges and ensure the 
sustainability of this unique ecosystem. He concluded his speech by expressing his hope 
that the symposium outcome would generate new insights and recommenda�ons for the 
be�erment of the Sundarbans and its community. 

A closing session on Day 2 of the Interna�onal Symposium consisted of session 
summaries, recap and reflec�ons on the events and interac�ons, apprecia�on of the 
session chairs, declara�on of best poster presenters followed by concluding remarks and 
vote of thanks. Presided over by Head, FMRT Discipline, Khulna University the concluding 
session was a�ended by the Chief Conservator of Forests (CCF), BFD as the Special Guest 
and honorable Vice Chancellor of Khulna University as the Chief Guest.

In his opening speech, Dr. Md. Nazmul Ahsan, Professor, FMRT Discipline, Khulna 
University provided an overview on the session topics and presenta�ons and informed 
the par�cipants that the session summaries and key messages would be compiled and 
condensed into a detailed report format for wider distribu�on. Reflec�ng on overall 
session plans Prof. Ahsan expressed his profound sa�sfac�on that the adap�ve design 
assisted in conduc�ng the sessions in an unprecedented schedule enabling the 
symposium speakers, panelists and par�cipants to stay focused and interested that 
resulted in the Symposium being one of the most memorable and contribu�ng learning, 
sharing, networking event for Khulna University. He noted that the symposium was a 
valuable opportunity to exchange and discuss informa�on on various aspects of coastal 
ecosystem and hoped that the symposium would inspire further development ac�vi�es 
and collabora�ons among the par�cipants.

Following the opening speech, Dr. Marc Verdegem from Wageningen University, 
Netherlands announced the best poster winners on behalf of the panel of five 
independent judges who evaluated the posters as to the content, style and 
presenta�ons. He praised the poster presenters for their innova�ve and original research 
ideas and their effec�ve communica�on skills. Dr. Verdegem said that he was impressed 
by the level of enthusiasm and crea�vity shown by the young researchers and concluded 
his speech by congratula�ng the winners and encouraging them to pursue their research 
goals.

The winners received cer�ficates of recogni�on, crests as well as cash prizes as token of 
apprecia�ons. The first prize went to a poster �tled "Effect of Microplas�cs on 
Phenotypic Traits and Enzyme Ac�vi�es in Guppy (Poecilia reticulata)", presented by a 
master's student from FMRT Discipline, KU. The second prize went to a poster �tled 
"Biochar as a Poten�al Soil Condi�oner in Saline Prone Coastal Area of Bangladesh", 
presented by a PhD student from Soil, Water & Environment Discipline , KU. The third 
prize went to a poster �tled "Effects of Plas�c Feeding and Preda�on on Reproduc�ve 
Performance of Guppy (Poecilia reticulata)", presented by an undergraduate student 
from FMRT Discipline, KU. The judges also gave honorable men�ons to two other posters 
that had scored highly in their evalua�on.

1 76

!!"#$
!%&'()$
!&%'*+$
,-./%'($

0(-$1%2%3*'4$)5$'(-$0*6%2*%$7%8-$9*&:;$<0*79=$')$
>:&?*?-$*/$'(-$@/?*&)/+-/'$<A%'-&$%/B$>-B*+-/'=$
%/B$>:;'%*/$*';$C/5-3'*):;/-;;$*/$'(-$D.;-/3-$)5$%$
E);'$

0(%*6%/B$

!!"F$ G)4%/'%$H*&$
DBB&-;;*/I$E*;')2%'()6)I*3%6$D6'-&%'*)/;$*/$H&%38*;($
A%'-&$J:;;-6;$<!"#$%&'(#)*''&%&'=$@K2);-B$')$L*6$;2*66$
<ADM=$%/B$ADMN,$'(&):I($0*;;:-N6-?-6$H*)+%&8-&;$

>2%*/$

!!"O$
>%&)P-&$
J%(5:Q$

@?%6:%'*/I$!(-/)'42*3$E-'-&)I-/-*'*-;$)5$
+",*)-./,-&'(0$/1.#&'(R;*/I$1)/?-/'*)/%6$%/B$
0&:;;NH%;-B$J)&2()+-'&*3;$

0(%*6%/B!

!!"S$
>(*8B-&$>%*5:6$
C;6%+$

D6I%6$J*3&).*)+-;T$0(-*&$C/'-&%3'*)/;T$D/B$M:/3'*)/;$
*/$@3);4;'-+$>'&:3':&-$

D:;'&%6*%!

!!"U$
JB$
J%(+:BND6N
E%;%/$

J*'*I%'*)/$L5$A*/'-&$0(-&+%6$>'&-;;$*/$@:&)2-%/$
>-%.%;;$<2$345#).)3-&'(0.1).6=$0(&):I($V:'&*'*)/%6$
J%/*2:6%'*)/$

D:;'&%6*%!

!!"W$ H(%.%$H*;P%;$
V%':&%6$%/B$J)B*5*-B$16%4$J*/-&%6;$')$0%386-$
D/'*.*)'*3$X-;*B:-;$!)66:'*)/$*/$DY:%3:6':&-A%'-&$

D:;'&%6*%$

!!"Z$
X);(+)/$
0()+%;$
J%'(-P$

@55-3';$)5$!-&*)B*3$)5$>%6*/*'4$)/$1)+2-/;%')&4$
@K2&-;;*)/$)5$!(-/)'42*3$0&%*';$*/$V*6-$0*6%2*%$
<7)4*3-)*/$'(5$%*#$3&'=$

[MRT$>%:B*$
D&%.*%$

!!"\$
]):;-5$
D(+-B$
D68(%+*;$

C/56:-/3-$)5$2ENC/B:3-B$>'&-;;$)/$H*)B*-;-6$
!&)B:3'*)/$R/B-&$J*K)'&)2(*3$%/B$D:')'&)2(*3$
J*3&)%6I%-$1:6'*?%'*)/$

[MRT$>%:B*$
D&%.*%!

!!""$
JB^$D6N%+*/$
J)66%($

>2-3*-;$1)+2);*'*)/$%/B$1%&.)/$>')38$)5$0&--;$*/$'(-$
>:/B%&.%/;$J%/I&)?-$M)&-;'$*/$X-6%'*)/$')$E%.*'%'$
%/B$>%6*/*'4$,*55-&-/3-;$

MA0T$[R$

$
!

SPEECH BY THE CHIEF GUEST: 

The honorable Vice Chancellor of Khulna University delivered his speech as the Chief 
Guest of the closing session with an opening remark on how mangroves are vital for the 
survival and prosperity of coastal communi�es, as they provide habitats and food sources 
for fish and crabs. He emphasized that mangroves, fisheries and communi�es are linked 
in a linear chain that requires sustainability. He also discussed the historical significance 
of coastal areas as resource-rich regions that a�racted human se�lements and 
civiliza�ons. He thanked the diverse group of par�cipants from different parts of the 
world, who represented various stakeholders such as policymakers, managers and 
researchers, for a�ending the symposium and contribu�ng to the dialogue. He 
highlighted that our research strategy places a high priority on studying the coastal 
ecosystem and its impact on the coastal community. Finally, the honorable VC expressed 
his apprecia�on to the organizing commi�ee and students for their hard work and 
dedica�on in making the symposium a success.

The Interna�onal Symposium  came to a successful conclusion with a vote of thanks from 
Thies Geertz from GNF and a concluding remark by the Chair of the Organizing 
Commi�ee, Prof. Dr. Md. Golam Sarower. They acknowledged the contribu�ons of the 
par�cipants who had come from various countries to share their exper�se and 
perspec�ves on the topics of discussion and thanked the members of the organizing 
commi�ee for their remarkable efforts in planning and execu�ng such a valuable and 
informa�ve event.


