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Overview:

GIZ in cooperation with the Ministry of Environment, Forest and Climate Change, Gauhati
University and Zoological Survey of India (ZSI) held a two-day symposium on 26-27 October,
2021 called the First International Symposium on Aquatic Biodiversity of the North Eastern
Region of India.

The North Eastern Region (NER) of India is home to two of the thirty-four biodiversity hotspots
in the world. In addition to the abundant species of flora and fauna, the NER is also
considered as one of the hot spots of freshwater fish biodiversity in the world, with nearly 430
species of freshwater fishes (35 endemic), 186 mollusc species and 367 different dragonfly
species, among others. However, despite ongoing research efforts and surveys, there is still
many blank spots on the biodiversity map with a high number of unknown species. To close
some knowledge gaps and to get an understanding about the status of research on aquatic
biodiversity in NER, the Indo German Bilateral Cooperation project “Protection and
Sustainable Management of Aquatic Resources in the North Eastern Himalayan Region of
India” organized a two-day Symposium on Aquatic Biodiversity in NER with a focus on the
partner states Assam, Meghalaya, Nagaland and Manipur.

More than 50 national and international experts joined in the dialogue on conserving NER’s
aquatic biodiversity in this 2-day event, sharing knowledge gaps, level of community
involvement and in particular opportunities for management to tackle threats with a focus on
the effects of climate change. The symposium was held online to facilitate the participation of
national, international and local (North Eastern States) contributors, enabling a rich forum for
ideas and collaborations.

Day 1_26" October, 2021_Inaugural Session:

Dr Indrani Phukan, Technical Advisor-GlZ, began the symposium with an introduction. She
stated that the two-day event has been planned based on the inputs from the implementing
states which are Assam, Meghalaya, Manipur and Nagaland on the need for research based
activities. She further stated that this symposium is an endeavour to understand the kind of
research already taking place and carried out in the aquatic resources in the North-Eastern
Region and it could lead to formulation of strategies for increasing resilience of communities
of NER. She also mentioned that the event was decided to be an online one based on the
current pandemic scenario. The NERAQ project foresees a second symposium in 2022 where
in all efforts will be made to hold an offline even where it is envisaged that participants not
only have technical sharing and exchange but also meet and greet in person.

Finally, she introduced event partner, Vertiver to the team and welcomed Farhad Vania as
next speaker and moderator of the inaugural session.

Mr. Farhad Vania, Country Office-GIZ served as the Moderator of Inaugural Session. He
discussed the various projects GIZ is working on like health, environment, economic and skill
development and mentioned about a ‘Climate Change Adaptation in the North Eastern
Region’ project, which he, Dr. Uwe Scholz and some others from the symposium were a part
of, a decade ago. It led to the development of new projects. He mentioned that the use of
research has to be determined and that GIZ is one of the few organizations that supports and
commits resources to interesting, useful and important topics such as the current project on
aquatic biodiversity. There is a need to expand our horizon of knowledge and understanding
of topic. He stated that it is the need of the hour to make informed decisions that work in the
best interest of biodiversity including those whose lives depend on it and emphasised that
occasions and projects like this provide a chance to work extensively on aquatic biodiversity.

Professor Pratap Jyoti Handique - Vice Chancellor, Gauhati University described the
distinctive features of North-east Region biodiversity as it has complex geomorphology along
with floodplains, valleys and varying elevations, freshwater lakes etc. He mentioned that the
biodiversity of the region can be discussed focussing on its 3 components mainly, the
vegetation diversity, plant and animal biodiversity. However various subcategories have been
identified based on specific biological parameters. He spoke extensively about the enormous
varieties of species found in the region’s biodiversity as it is not fully explored, quantified and
estimated to a fuller extent and on a finer scale till date. He also emphasised that the
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classification and identification of most of the aquatic species are mainly based on
morphological characteristics. He shed light on some of the important areas to look after for
further research, i.e. Study on ichthyofaunal biodiversity of aquatic ecosystems using latest
tools and techniques, Enumeration of biodiversity of large and small indigenous species of
fish of NER of India. He mentioned that the huge diversity of insect community must also be
studied. He stated that the fish water cladocera of water fish diversity is an interesting group
of organisms and Cladocera serves as an important food for small fish and aquatic insects. He
stated that we have to study the amphibian faunal diversity. The decline in amphibian
population is a major concern throughout the globe. He concluded by stating that the study of
aquatic phytodiversity or plant diversity is another important aspect of study.

Mr. Mohamed El-Khawad - Cluster Coordinator, GIZ India explained BMUV’s (German Ministry
of Environment, Nature Conservation and Nuclear Safety) role in taking a sectoral approach,
their interventions and results as the commissioning party. Dr El Khawad spoke about GIZ as
a Government owned agency with an unusual setup where it sends employees to numerous
countries of the world including India to implement projects where there is not only technical
cooperation part but also cultural exchange, getting to know and repo
rting on the ground situations. GIZ has a total of 22,000 staff out of which 15000 are
employed in different countries. He elaborated on the fact how GIZ is a vehicle for the
German government, society and the taxpayer to bring back information, knowledge and
experience to share also in Germany. GIZ has three main sectors of cooperation which is

o Energy

o Sustainable Urban development

o Climate and Environment
He also mentioned that the GIZ office follows German public law in all countries wherever
located. He stated GIZ is working on 36 programs across sectors including public health,
capacity building, advice on suitable techniques and technologies, cooperation on
development of financial instruments and most important co-creation of knowledge. He
stated that GIZ usually works with policy and institution building, and this project “Protection
and Sustainable Management of Aquatic Resources in North Eastern Himalayan Region
(NERAQ)” is a unique ground project with major focus on implementation. He informed that
the NERAQ project will continue until November 2023.

Dr Uwe Scholz - Project Incharge, GIZ NERAQ Project appreciated the unique Mentimeter
activity that took place at the beginning of the symposium for introduction of participants
along with getting to know the scientific background of the participants attending the
Symposium. He spoke about the following things regarding the NERAQ project:

The GIZ started its implementation activity in the North-East in 2011 with the commencement
of the Climate Change Adaptation North Eastern Region (CCA NER) Project. The current
project’s idea evolved in 2016 and it was commissioned last year.

The NERAQ Project is funded by the German Ministry for Environment, Nature Conservation
and Nuclear Safety (BMUV) and commissioned for implementation by GIZ. The nodal partner
at Union level is Ministry of Environment Forest and Climate Change (MoEFCC). At the
implementation level, the state nodal partners are the Departments of Forest, Environment
and climate Change of Assam, Meghalaya, Manipur and Nagaland. The Project further
requires research support for the inventory on aquatic biodiversity.

The Project also has the following technical partners (some more under discussion currently
to be added to this list below at a later stage):

Institute of Inland Fisheries, Potsdam (IfB)
Zoological Survey of India

Gauhati University, Assam

Meghalaya State Fisheries and Training Institute
Kohima Science College, Nagaland

Dr Scholz emphasized about the upcoming promising project as it will be a true exchange of
knowledge between India and Germany, an extensive collaboration with local communities
and will contribute to the knowledge base of the unique biodiversity of NER which he
considers as a “journey into the unknown” as there is still much to discover in the Bramaputra
and Barak River systems. He also mentioned current threats to ecosystems like pollution or



waste disposal. The latter should not be a problem, as solutions like waste to energy or
construction of sanitary landfills can easily be funded by the Central or local Governments as
long as political will persists. On the other hand, GIZ is supporting many projects on waste
management and circular economy on the mainland. Technology and best practices could be
easily applied in NER, however, request have to be forwarded by the states.

Prof. Dandadhar Sarma - Gauhati University, offered his heartfelt gratitude to all presenters
and guests and for organising such an insightful symposium. He thanked the MoEFCC,
Ministry of Development of North Eastern Region and Dr. Uwe Scholz for introducing and
elaborating the objective of the project. He also congratulated and expressed deep
appreciation for all active members from GIZ for their tireless efforts and making the event a
grand success.

These proceedings have been prepared by Vertiver Private Limited, the communications
partner to this event.
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Presentations

Session 1: Inventory/Knowledge Basis of Aquatic Biodiversity in the North
Eastern Himalayan Region

Presenter 1: A. M. Ahmed

Study Title: Assessment of Ichthyofaunal Biodiversity of Diyung River of North Eastern

Himalayan Region, Assam

Authors: A.M. Ahmed, R. Dutta, S.K. Bhagabati, H. Pokhrel, L.P. Mudoi, D. Nath & R. Sarmah

Abstract:

The Diyung river, which originates in the Barail
range and flows for 240 kilometres until joining
the Kopili, a tributary of the mighty river
Brahmaputra at Dayangmuk in Kabi Anglong
district, is the major river in Dima Hasao District.
The current study was undertaken at eight
distinct stations from January, 2019 to March,
2021 to document the diversity of fish species,
their conservation status, and anthropogenic
stress on the river. The Diyung River is home to
81 different fish species, with Opsarius
bendelisis, Psilorhynchus balitora, Devario
aequipinnatus, Pethia conchonius, Pethia ticto,
Garra lissorhynchus, and Garra annandalei
being the most common (>1.5%). The order
Cypriniformes was found to be the most
prominent, accounting for 42 (51.85%) of the
total fish species found in the river, followed by
Siluriformes (17.98%) and Perciformes (17.98%).
One Endangered (EN), one Vulnerable (VU),
seven Near Threatened (NT), four Not
evaluated (NE), two Data Deficit (DD), and the
remainder species were classified as Least
Concerned (LC) by the IUCN.

The fish diversity at Dehangi bazar point was
the highest among all the stations. The average
water quality parameters are found to be
congenial for fishes. Anthropogenic issues
such as land use intensification, sewage
disposal, habitat degradation, and sand mining
have been recognized as the most serious
risks to the river's fish diversity. The
development of a conservation plan for the
river's fish fauna will focus on declaring
sanctuaries in specific portions of the river,
mesh size regulation, and raising community
knowledge about habitat degradation and
economic relevance of the species.

Keywords: Ichthyofauna, Habitat, Dima Hasao,
Protected Area, Diversity
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Research Overview Contd...
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Research Overview

Study Objective:
1. To study and record Ichthyofaunal

diversity of river Diyung, Assam
2. To assess conservation status of fish
species of the river based on field

surveys

* Study Timeline: January’ 2019 to
February 2021

* Geographic scope: Regional

Study Methodology
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Key Threats and Opportunities

Threats Opportunities

Constant removal of Socio Economic

Sand, gravel and boulders | upliftment through
recreational fishery

Constant dumping of Solid | Development of Cold
waste like polythens bags, | water ornamental fish
paper waste and domestic | species

Sewage

Practices of destructive conservation of
fishing methods threatened species
Habitat degradation

Key Recommendations

Key Observations/Findings
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v Family Cypriridas coibuied 33 (2079%) speces

et rivers host 3 lot of cdd-

v Torputtora, an endengered species, has been callected in significant numbs
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¥ For e first Sme Cytodivaome Oxidsse subrit 1(COI) of mitochondriad gene sequences  of Forty two (42) fish spacies was
geerated and successhily submitied %o NCBI gene dutstiees from e ssid study sres.

v Prohibiting illegal methods of fishing through mass awareness campaigns among
v Creation of protected areas in selected stretches ofthe river for in-situ conservation.
v/ Strict enforcement of existing fisheries legislation by empowering Fishery Officers
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Presenter 2: Adity Deka

Study Title: A Study on the Diversity of Small Indigenous Species (SIS) of Fish of Jia
Bharali River in Sonitpur District of Assam, India

Authors: Adity Deka and Priyam Nath
Abstract:

North Eastern Himalayan Region is highly
diverse and harbours wide variety of endemic
fish species. The diversity within the region is
also of great regional importance in terms of
livelihood of the people living around it. The
North Eastern Himalayan Region, mainly the
North East, forms a part of two of the 34
Biodiversity Hotspots, the Himalayas and Indo-
Burma resulting in a diversity of ecosystems.
Aquatic biodiversity of the region has
immeasurable economic and aesthetic value. It
is mainly responsible for enabling and bearing
the overall health of the environment. Humans
also depend on aquatic foods, medicine as well
as for some commercial purposes like fishing
and tourism. However, aquatic fauna faces a
high risk of threats towards extinction due to
some serious anthropogenic factors. The
current study discusses the major threats to
aquatic life which is leading the fishes towards
extinction at an alarming rate in the North East.
This study mainly focuses on five major factors
that pose a threat to aquatic fauna, including
introduction of exotic or ‘alien’ invasive
species, overfishing, pollution, and climate
change and habitat loss. It is believed that
exotic species are one of the greatest threats
to native fish communities. Introduction of
Tilapia causes habitat destruction, introduction
of disease and parasites and competition with
another native species. Another threat to fish
diversity for which there is a major decline in
the population is due to overfishing. In the
North Eastern region, due to excessive food
demands and market pressure, people use
some destructive fishing gears for their needs
which are causing serious harm to some
endemic fishes. However environmental
pollution is also considered as a major threat to
aquatic biodiversity, as the outcome of
pollution on freshwater often causes
elimination of fish species.

In some North Eastern states like Meghalaya,
due to coal and limestone mining deterioration
of water quality like ph., colour, turbidity etc. of
river takes place and these effects lowers the
aquatic diversity. Climate change is another
important factor which brings down the level of
fishes. Climate change causes an increase of
sea surface temperature and also changes the
water level, river flow and ocean acidification
for which fish cannot control their body
temperature. Therefore, increasing or
decreasing temperature due to climate change
causes extinction of fishes. Habitat loss and
degradation can also be a major factor for
which  declining fish fauna are seen.
Construction of dams on rivers disrupt the
normal route of fishes that swim upstream to
spawn and also displacing population from
their spawning ground and separating them
into small populations. Deforestation also
decreases catchment area and degradation
due to soil erosion for which siltation and
sedimentation occurs. As a result, gill clogging
of small fishes occurs. During this study all the
major threats are discussed in detail, together
with their long-term impact along with suitable
examples of occurrences in the whole of the
North Eastern Himalayan Region. This study
will further help researchers in developing
innovative tools to tackle the threats posed to
the aquatic faunal habitat such that the
endangered fish fauna has a mere chance of
survival in the near future.
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Geographic area:

o Area of study: ‘Sonitour districtof Assam AN
(26°3'0"N 92°16'59.88"E— -.: -
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Research Overview

Study Objective:

+ To study the total species of fishes in four pre decided sampling site of Jia
Bharaliriver.

+ To study the similarity in composition of SIS fish across four sampling site
usingJaccardindex.

« Torelate the diversification ofthe whole stretch of the river.

« To identify and find out those species of fish that are facing high risk of
extinction in the selected stretch ofthe river.

+  Study Timeline: May,2020 -April 2021.

Geographic scope: Ichthyodiversity of the Jia Bharali River in Assam contains
a total of 56 spedes belonging to 19 families under 8 orders. This place
provides an excellent spot for sport fishing and rafting (Das and Samah,
2014). More regions in the major stretch remain unexplored and may
provide the existence of threatened endemicfish species.

Study methodology

Data collecton:

= Fishes were suveyed with the help of local fehamnan in the morning and evening hours for three times
during 3 season.

= Secondary dats was 3Eo collectsd by interacton wih local people  of embankment areas and fom
fishermen.

Photography:

= Fishes were collectaed in live condition and photographs were taken with the helpof camera.

= Fishes colectad from sampling station were identfed in the fisd and mmaining were brought in to Isb in
70% formalin and identified later by following literature of Jhingranand Jayaram.

= Fishes were identfied based on www.ishbs=eorg and checked the conservaton status on

www.iucnredlist. om. in(version2020-1).
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Key Observations:

e Atotal of 27 species belongingto 23 genera, 13 families and 6 orders have
beenrecordedfromthe four sampling stations of Jia Bharali River.
e Cypriniformes was the most

) Order ™o Contribuion(in %)
dominantOrder. pecies
Cypritomes 10 3o
s,w.-c».pm
“~ Siluttomes e 2963%
Percitomes 5 RELY
Syrbearchifomes 2 TA%
Clupaitomes 1 370%
Baloritomes 1 370%

e This study recordedthe presence ofthree Near Threatened (NT) SIS species
viz. Ailia coila(a), Ompok pabda(b), Ompok bimaculatus(c) andthe remaining
twenty four species foundto be leastconcern (LC).

NT.11%

Species covered

* Following order of species was recorded during the study

BChpeformes BCppentomes BSiurdsmes B

BEES

Namen Crarcuar Jomuguribet Panchmie

Major fishes reported during the survey:

Amblyphany rQocon mola Crossochallus latus
Py

FPachypterus atherinoloes Pethis gellus
o ! ~
Fethia guganio Samostoma phulo Trichogaster fasclata Xenantodon cancila



Similarities in composition using Jaccard index:
Similarities in species composition amonagthe study sites were analysed
usingthe Jaccardindex (JI) for calculating the extent of similarity between
pairs of data sets .
The JI value between sites S;and S, was foundto be highestwhile itwas
lowestbetween sites S,and S, .

" Sampling 51 's2 53 sS4

stations

st 1

's2 ‘0289 "

3 0217 0.173 1

S4 0.380 0.380 0.409 1
Conclusion:

More number of species were reported in the downstream region in comparison to the
upstream region.

Chariduar(S4) was the most even site as recorded during the study period.

Similarities in species composition between sites S; and S, was found to be highest
while it was lowest between sites S;and S,

The study was successful as a good number of SIS fish was reported alluring attention
in terms of food value, market value and research purpose.

Since local people are unaware of the value of indigenous fish species, management
programmes must be undertaken to guide the local people such that they value the
importance of small indigenous fish species both in terms relating to food and
commercial purpose.

Due to lack of proper knowledge the Small Indigenous Species of fish are deprived of
their ornamental value and are prone to some major threats leading to loss of fehes, so
an awarenessprogramis necessary forthe local people.



Presenter 3: Pranay Punj Pankaj

Study Title: Ichthyofaunal Diversity and Conservation Status Assessment of Dikhu

River, Nagaland, India

Authors: Metevinu Kechu and Pranay Punj Pankaj

Abstract:

Nagaland, located in the north eastern state of
India, is one of the important freshwater
biodiversity hotspots. The state is drained by
the Brahmaputra and the Chindwin river
systems, which harbour potentially valuable
freshwater fish resources. The Dikhu River
constitutes one of the major rivers of Nagaland,
India, draining the Mokokchung and Zunheboto
district of Nagaland. It originates from the
Naruto hill, Zunheboto and confluences
towards the Brahmaputra river system.

The present study attempts to investigate the
ichthyofaunal diversity and conservation
assessment of freshwater fishes found in the
Dikhu river, Nagaland, from April 2017 to March
2019. A total of 27 different species belonging
to 20 genera, 6 orders, 14 Families and 7 sub
families were recorded during the reporting
period where majority constituted of
Cypriniformes order with 18 species then
Siluriformes with 4 species followed by
Perciformes with 2 species while Beloniformes,
Synbranchiformes and Anguilliform orders each
having only one species.

The IUCN red list of threatened species shows
that 67% Least Concern (LC), 7% Near
Threatened (NT), 4% Vulnerable (VU), 4%
Endanger (EN), 11% Not Accessed (NA) and 7%
Data Deficient (DD) status have been granted
by those species.

As per IUCN, the population of fish species
trends also show that 56% are unknown, 11%
stable, 11% not accessed, and 22% have
decreasing population trends in status.

Hill stream modifications such as thoracic labial
folds, adhesive apparatus, proboscis, and
mental disc in Garra, Glyptothorax, and
Psilorhynchus have all been examined. The
majority of these indigenous species have
ornamental, edible and medicinal properties.
Anthropogenic pressure on the Dikhu River has
resulted in habitat  modification  and
fragmentation, posing a hazard to fish species
diversity. As a result, the study is significant not
just for academic purposes but also for
providing a more thorough exploration and
conservation strategy for making better use of
ichthyofaunal resources in the area. Specified
freshwater fish species require urgent scientific
management and conservation strategies to
ensure their long-term viability.

Keywords: Nagaland, Freshwater biodiversity,
Dikhu River, Threatened species,
anthropogenic pressure, habitat modification
and fragmentation
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Research Overview Contd...

Geographic scope:
Total Station: 12
Mokokchung: 06
Zunheboto: 05
Tuensang: 01

Species covered:
Species: 27
Genera: 20
Orders: 6
Families: 14

Sub families: 7

Research Overview

Study Objective:

1. To study the geomorphology, and inventorisation of ichthyofauna of
selectedregions of Dikhu river of Nagaland.

2. To study the practicing of fishing methods and to develop conservation
measures.

3. Ornamental status of fish species and assessment of conservation status
fromriver Dikhu, Nagaland.

Study Timeline: From 01.04.2017to0 31.03.2019

Study Methodology

o The geomorphological studies were carried out following the works of Dikshit
(1990), Kumar et al (1990), Borah and Goswami (2006) and Prasad and
Biswas (2011).

o Preservation and identification of Fish were carried out as described by
Ayyappan and Satyamurthi (1960), Day (1978), Menon (1987), Talwar and
Jhingran (1991), Jayaram (2010), Vishwanath (2007) and latest nomendature
was basedin accordance with catalog of fishes (Fricke et al. 2021).

o The IUCN red list of threatened categories (Version 2021-2) were compiled for
the fish conservation status assessment (IUCN, 2021).

o A survey was conducted to collect information on the knowledge of gears and
activities in fishing from 01.04.2017 to 31.03.2019. Data regarding various
indigenous fishing craft, gear and fishing methods was obtained from both
primary sources (Direct observations from extensive field works, personal
interviews) and secondary sources (Literature and Reports).
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Key Threats and Opportunities
Threats

(1) Overfshing (2) Water pollution (3) Use of agrochemicals (4) Cottage coal
mining/open cast mines (5) Habitat loss / Habitat destruction (6) Climate change (7)
Damming, deforestation, shifting cultivation, diversion and withdrawal of river water for
irrigation, urban consumption (8) Use of destructive and/or unsustainable fishing gear
and practices/ Explosives and poisonous substances for fishing (8) llegal, Unregulated
and Unreported fishing (10) Introduction of exotic aquatic species for aquaculture in
Nagaland

Opportunities

(1) Encouraging and promoting Community participation in Ecotourism and Sustainable
Tourism Development (2) Promotion and regulation of Nagaland State Angling
Competition / Catch-and-release fishing / Recreational fshing/ Community fishing (3)
Opportunities for enhance livelihood, food security and employment generation and
sustainability

Key Recommendations

(i) Creation of awareness among the local masses to conserve the natural feh stock for which the
scientfic organzation, academic insttution, policy makers, planners and fish famers should join
hands together.

(i) Legal banning on the indiscriminate catch of brood and juveniles is important. However, provsion
should be made to sell endangered ornamental fish species, which are “farm-raised’.

(i) Proper planning is nesded for their captve bresding and farming for sustainable supply of
indigenous ornamental fishes while reducing the pressure on volume of wild catch in the long run and
for their consarvation.

(iv) Export should be sllowed based on the conservation status of gene pool of the indigenous
ornamental fishes.

(v) |dentfication and protection of natural breeding grounds of native ornamental fish and ensuring
less disturbance to fishes during monsoon season to facilitate the natural spawning process.

(vi) An improved information system and accurate reporting is crucial for fish that are caught from the
wikd and marketed, as well as for farm-raised fish.

(vil) Prevention of h such as pollution, river embank

destruction of habitat and breeding ground of the fishes.

sand digging to avoid

Key Observations/Findings

A total of 27 different ies belonging to 20 g & orders, 14 Families and 7 sub families were

recorded during the reporting period.

Majority were constituted of Cyprinformes order with 18 species then Siluriformes with 4 species followsd
by Percformes with 2 species while Beloniformes, Synbranchformes and Anguilliform orders each
having only one species.

The IUCN red list of threatenaed species shows that 87% Least Concern (LC), 7% Near Threatenad (NT),
4% Vulnerable (VU), 4% Endanger (EN), 11% Not Accessed (NA) and 7% Data Deficient (DD) status
have been granted by those species.

As per IUCN, the population of feh species trends also show that 58% are unknown, 11% stable, 11%
not accessed, and 22% have decreasing populstion trends in status.

First record of Garra birostris, Nebesh &Visk th, 2013 (Cypriniformes: Cyprinidae) from
Dikhu river, Nagaland (under revision)

Contact Details
Dr. Pranay Punj Pankaj
Assistant Professor, Department of Zoology,
Nagaland University, Headquarters: Lumami,
Nagaland - 798627, India

Email:pranaypunj@gmail.com
Phone Number:+31-8771162090




Presenter 4: Raktim Sarmah

Study Title: First Report of Ichthyofaunal Diversity of an Important Tributary of

Brahmaputra: Dikhow River

Authors: Raktim Sarmah, Rajdeep Dutta and Sarada Kanta Bhagabati

Abstract:

The Dikhow River, which originates in Yezami
village near Zunheboto town in Nagaland, is
one of the biggest tributaries of the
Brahmaputra river basin. It flows into the
Brahmaputra River near Dikhowmukh in the
Sivasagar district of Assam, spanning 255.8
kilometres and producing 0.7 percent
discharge. The Dikhow catchment covers
roughly 3100 km?2, comprising 85 % of
Nagaland, 10% of Assam, and 5% of Arunachal
Pradesh. The whole river section was split into
six study sites, with elevations ranging from
90.83 msl to 669.9 msl (3 in Nagaland and 3 in
Assam). These stations were selected to study

Presentation

the fish diversity of the entire river stretch; from
January 2019 to February 2021.There are 62
fish species of 7 Orders recorded during the
entire study period. Out of these fish species
33 species belong to the order Cypriniformes,
17 to Siluriformes, 2 to Perciformes,2 to
Anabantiformes, 1 to Clupeiformes, 1 to
Cichliformes and 1 to Gobiformes. The IUCN
conservation statuses of the fish species are 41
belong to Least Concern, 1 Endangered, 6
belong to Near Threatened, 1 Vulnerable and
the rest are Data Deficit. The fish diversity data
generated during the study periods will help
develop policies for conservation purposes.

First International Symposium on Aquatic Biodiversity of
the North Eastern Region of India

26th-27th October 2021

First report of Ichthyofaunal diversity of an important tributary of

Brahmaputra: Dikhow River

Presenter: D Schaar, Rakim Sxrmah

Institute: College of Fisheries , Assam Agricultural University
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Research Overview

+  Study Objective:

+ To develop a baseline database of ichthyofaunal diversity of Dikhow
river in Nagaland and Assam

+ To assessthe threats to the fish biodiversity

« Study Timeline:
+« From January 2019to February 2021

Study Methodology

The pecint study ompees of 6 sompling segvax divalal e 2 soswe hill sd phin with 3 segan i the bl of Nigabnd Jstgan i the phens

Asccens. The detelbs of the st s e o DTows-
Statoon I Longra 215 1T95°N 9431 4263°F Fevatoon - 66 T wl.
Statoon 2Longhong Village 267IT4633N WO 29.09°F Flevatoon-559 m aul
Statoon IChangiongra O2V51A2N 954138 TS Flevatoon-322 m ol
Statoon d-Nazwra 2675531 84N WL 21 STE Hevaton95 m aul

Statoon S-Sevvagar Town 26°553308. "N 94°3T507SE Flovatoon-96 m aurl.

Statoon S-Dokkow Makk 270000 40°N 9825 W5.03°F Hevatoon- 9 w ml

Fizh spacimens wara collacted using zill net, cast nat, traditional zears fromszlectad sampling
sites. Thefish collectad havebeen describad by following the descriptionkays of Mishe (1962),
Menon (1574), Jayaram (1981), Munshi and Srivastava (1988), Talwar and Thingran(1991). The
spact were collactad by ofneatting and local marksts

i

of

Research Overview Contd...

+ Geographicscope: Nagaland and Assam (Entire stretch of River Dikhow)

« Species covered (if any): 62 fish species covered

« Study Methodoloagy: 6 station were selectedinthe entire river stretch of
Dikhow. Fish species were identified using standardkeys (Jayaram
1981&1999; Talwar & Jhingran 1991: Kottelat, 2013 & Vishwanath,
2014)

Key Threats and Opportunities

Threats

Erosion due to deforestation
River Mining

Unethical Fishing Practises
Discharge of urban waste

Opportunities

Indegenous ornamental fisheries.
Ecotourism for socio-economic upliftment of
fisher-folks.
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Key Observations/Findings Key Recommendations
More emphasis on community based fish conservation

There are 62 fish speciesbelong to 7 Orders and 15 families recorded during the entire
Awareness of Aquacultural Practises

study period. 5 :
- % species
E % species i Strict regulations of Fisheries laws
‘\\i ! W Cyprruson Development of breeding protocols and Ranching of threatened species
laemachedcdan
lt_:ywm :WWM . -
:m B Bagrdae
.cxw-.. W Arbassdse
WGotmes B Chanrwdae
:CM.
B Orgtvonermectan
B Ambiyopdae

The IUCN conservation status of the fish species are 41 belong to Least Concern .1
Endangered, 6 belong to Near Threatened, 1 Vulnerable and the rest are Data Deficit.

Acdlmowl ent

Twould liks to acknowlad= Nationzal Missionon Himzlzayan Studies (NMHS) (Project
ID: GBPNL NMHS-2017-18 HSF-04/600), Ministry of Environment Forest and Climate
Change (MoEFCC) and Nodal institute GBPNIHESD, Koai-Katermal, Almorz, for the
finzncizl support providad o carry out the present study under the Himslayan Ressarch
Fellowship Programms.

Contact Details
Raktim Sarmah, Department of Aquatic Environment Management
College of Fisheries, Assam Agricultural University.

Email:nc83@mail.com
Phone Number:7088844018
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Presenter 5: Sanborlang Byrsat

Study Title: Diversity and Distribution of Freshwater Fishes in two Important Rivers of

Nongstoin, Meghalaya, North-East India
Author: Sanborlang Byrsat

Abstract:

Among aquatic organisms, fish are the most
well-known species and they also serve as a
sign of a healthy aquatic ecosystem. The
present study was conducted to investigate the
distribution and diversity of freshwater fishes
on the two very important rivers i.e., the
Nondein and the Nanbah rivers passing
through the town of Nongstoin, West Khasi
Hills district (Lat: 25°311.34” N, Long:
91°15’53.42” E) which is located in Meghalaya,
North-East India. This study was carried out
during the months of February-March, 2019 and
July-August, 2019 each representing the non-
rainy (Pre-monsoon) and the rainy (Monsoon)
seasons at Nongstoin, respectively. A total of
five study sites were selected along the
stretches of these two rivers. These sites were
selected on the basis of their location,
topography of the rivers and areas of human
settlement. Sites 1 and 2 are located midstream
of the rivers with maximum human settlement,
sites 4 and 5 are on the upstream with less
human settlement and site 3 which is the
confluence of both the rivers is located
downstream with no human settlement and
running through the forest area. The collection
and capturing of fishes was done by using
various fishing techniques. During the course

of study, a total of 12 species of freshwater
fishes were collected and identified. Detailed
analysis revealed that maximum number and
diversity of fishes were observed during the
rainy season as compared to the non-rainy
season (Shannon Diversity index: Rainy
season=2.153, Non-rainy season=2.04). Among
all the study sites, site 3 harbours maximum
number of fishes during both the rainy and
non-rainy seasons, whereas site 4 bears the
least. Highest species richness was recorded
during the rainy season for most species, the
highest being Devario aequipinnatus (474).
However, the Simpson diversity index (D) for
dominance species was found to be 0.18
during the non-rainy season and 0.13 during
the rainy season. Important freshwater fishes
such as Neolissochilus sp., Garra sp., Schistura
sp., and Pseudecheneis sp., were found to
present abundantly at site 3, possibly due to
the clean water running through this area with
no human intervention. Thus, the study clearly
indicates that rapid urbanization, sewage
disposal and other human interventions affect
the distribution and diversity of fishes,
especially those fishes that reside only in clear
river systems.
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First International Symposium on Aquatic Biodiversity of Research Overview

the North Eastern Reglon of India + Study Objective: To investigate the diversity of fishes and their distribution
26th-27th October 2021 in the rivers Nondein and Nanbah of Nongstoin, Meghalaya.

Title of the study: Diversity and distribution of freshwater fishes in two + Study Timeline: The study was carried out during the month of February-
important rivers of Nongstoin, Meghalaya, North-East India March, 2019 and July-August, 2019 each representing the non-rainy (Pre-

) monsoon)andthe rainy (Monsoon)seasons atNongstoin, respectively.
Presenter: Assistant Professor, Dr. Sanborlang Byrsat, M.Sc., Ph.D

Institute: Department of Zoology, Stillor.-gfolie;e‘ Shillong, Meghalaya + Geographic scope: Altitude: 1409m asl; Lat 25°31"1.34°N, Long:
91°15'53.42°E.
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Key Threats

Rapid urbanization

Direct disposal of wastes into the rivers
Constructional activities along the river sides
Climate change

Using of chemicals to kill/capture (lllegal means)

Opportunities

Fish as ecological indicators
Aquatic ecosystem sustainability
Understanding fish-river relationship
Scientific studies

Etc,,

Key Recommendations

« Conservation programmes

« Developing integrated management plan

« Establishment of fish sanctuary

« Strengthening studies on fishes (life
history, breeding behaviours, habitat
selection, etc.)

Key Observations/Findings
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Contact Details

Email: byrsatsanbor@gmail.com
Phone Number: +91 8258969758




Presenter 6: Hrishikesh Choudhary

Study Title: Integrative Taxonomy Reveals Extended Distribution of Schistura Fasciata
(Teleostei: Nemacheilidae) in the Brahmaputra Drainage, Northeast India
Authors: H. Choudhury, A. Dey, D.K.B. Mukhim, D. Sarma and K.K. Lal

Abstract:

Schistura fasciata Lokeshwor & Vishwanath
was described from the Barak River drainage at
the western side of Maram Hills in Senapati
District, Manipur, India. Apart from its type
locality, no additional records of S. fasciata
from the Barak-Surma or neighbouring
drainages are available. Exploratory surveys of
the Khri River, a south bank tributary of the
Brahmaputra drainage, in 2018 included four
individuals of a species of Schistura from the
Assam-Meghalaya border. Following an
integrated taxonomic approach, viz., analyses
based on morphological characters and COX1
sequences, the species was confirmed as
Schistura fasciata. This is the first record of the

Presentation

species from the Brahmaputra drainage.
Specific characters of S. fasciata are reviewed
and discussed for better identification of the
species in future. The Khri River originates from
the West Khasi Hills district on the northern
side of the Meghalaya Plateau. It flows north-
westwards through dense tropical deciduous
forests of Meghalaya and is joined by several
streams and rivulets before emptying to the
Brahmaputra drainage in Assam. Therefore,
inferences from the present study will help to
have a better understanding of the distribution
and taxonomy of nemacheilid loaches of the
Eastern Himalayan region.

First International Symposium on Aquatic Biodiversity of
the North Eastern Region of India

26th-27th October 2021

Integrative taxonomy reveals extended distribution of
Schistura fasciata (Teleostei: Nemacheilidae) in the
Brahmaputra drainage, northeast India

Hrishikesh Choudhury, Assistant Professor

Departmant of Zoology. Gauhat! University
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Research Overview

Study Objective:

To explore and evaluate the
distribution of fishes of the genus
Schistura in the Brahmaputra River
drainage, NortheastIndia

Study Timeline:
January, 2018to March, 2020

+ Geographic scope:
The Brahmaputra valley, northeast
India

i8S {

Study Methodology

Fishes caught with e hap of locl fshermen using caste nets (mesh size: 1-1.5 om)

Specmens sadsted with dove ol, fxed in 10% formalin, fen ranslered o 70% efond for permanent preservaton

Spacmens depasited &t fie Gauhet University Museun of Fishes (GUMF), Assam and ICAR-Naford Bureau of Fish Genetic
Resources (NBFGR), Lucknow

Counts and measurameants falow Kottelat (1550) and Kottstat & Freyhof (2007). Messrenents agressed as percotages
of stadard lengh (SL) and messrements of fie head 3= prosrtages of latersd hasd length (HL)

Spacies lgentity cofrmed fdlowing Lokeshwor & Vishwanath (2011)

« For molecular analyses, DNA isdated fom fndips preserved in 95% ethand using QlAamp® DNA min kit (Qiagen,
Germarry) fdlowing maufsciure’s pratocd. PCR amglificstion carried out using primer pars l’ld’l F1-Fish R1 (Ward &t al.,
2005) for mitochondriad COXI gene, & anplified PCR products outsoroed 10 AgriGenome Labes Pt (Kerada, hcia

Generated soquences deposited 0 fie NCBIGenBark databese

BLAST searches for saquences with dosest similarifes (Smilarity > 98%; query cover > 94%) in GenBark

+ Genstic distancs messred using MEGA 7 (Version 7.0.26)

e coormiy. W, Waiwansh

Research OverviewContd...

Species covered:

» Schistura fasceta Lokeshwor & Vishwanath
2011

« Type Locality
Barak River at the westem side of Maram
Hill Senapsti Dstict (2523724.68" N;
94°04'09.25" E), Manipur, India

Collection locality:

= Khri River, Pathakhmah (25°5127° N,
91°3528" E), RiBhoi Distrct, Meghalaya,
India

Khri River:
= Southbank tributary of the Bmhmaputra
drainage
» Onginates near Mairang (West Khasi Hils
District, Meghalays) ataround 1800 ma.s.l.
« Flows rorthwestwards in Meghalays
enters the Assam stae 2= the Kulsi River
to finally join the Brahmaputra.

Key Findings

Pigure Schodors lcceds - K. bkt Tty Cusd

MT269753,1 Schistura fasciats (GUMF SF L1)
MTH0ITSY Schistrs fesciats (GUMF SF M1)
KJSOSTH0.1 Schisturs feaciets (Barak, Mazoramd
KX399157 1 Schisfura fasciats (Localyy. Unknown)
KIGOG3TE 1 Schisturs khugne (Chindwn, Manigun)
KIOORETS. 1 Schisturs khugne (Chindwin, Manigur)
KTBIET33.1 Schvsturs 5o, (Barak, Marigur)

Figure Schistua sciats. 559 mm S KFI1E338 1 Schistura of fesckda (Barsk Macoard
(ab.c - preserved. d - live) KXOS1823 1 Schisfura fasciate (Localy. Unknown)

] schustus fasclats

Map of Krd River showing collection locality of S asdats

Dorsalfin rays v, 8%
Anal-fin rays W, 5%
Pectorak-fin rays i, 911
Pelvic-fin rays L7
Caudal-fin rays M8
Lateral-ling ¢finc
Sensory pores on head

Supraorbital 7
Infraorbital  &+11
Supratemporal 3
Preopercdomandibular 9
Bars 16

Table sumrawiring e das of & ucie

0.000

0.008 0008

0.008 0.008 0.000

0,008 0.008 0.007 0007

0,008 0.008 0.007 0007 0.000

0.0t 0.010 0.008 0,008 0.008 0 008

0,008 0.008 0.000 0000 0.007 0007 0008
00150016 0015 0015 0011 0011 0013 0 0%

Table showing e ganetic (o dancas for MT-O0X1 sequences o podmens o S s




Key Findings continued...

Table comoanirg momiometic dats of S fscate

Mead length (dorsal) (DML
Haad length (lateral) (ML)

Data from
Presant  Lokethwor &
study

@o11)
14267 186227
52284 212254
512530 497637
62579 511549
742753 722803
775810 765809
105134 39108
128145 127164
110424 111138
130145 123452
153-172 126148
103-129 105136
140163 121156
172494 127461
167483 136177
131203 147194

Key Remarks

Figure Map showing $e distribulion of S 85CIata (courtesy: W. Visfwansth)

Contact Details

Email: com

165@gmail.
Phone Number: +31-3854748407

Studies on distribution of Nemacheilids in river drainages of Northeast India is
infancy and demanding

Applying concepts of river morphodynamics, topography, sateliite imaging,
morphotectonic investigations, etc will enhance the concepts of fish species
distribution

Integrative taxonomic approaches will put up a proper framework to justify the
characterization of species ofthe family Nemacheilidae

Ambiguities and Errors to identification of Nemacheilids still remain

Molecular data cannot be the sole representation of Nemacheilid species
identity




Presenter 7: Debolina Dey

Study Title: Notes on Some Interesting Riparian Plants of Assam

Authors: Debolina Dey and Nilakshee Devi

Abstract:

The river and drainage system of Assam is
greatly divided into two valleys namely, the
Brahmaputra Valley and the Barak Valley. Both
the valleys are bestowed with a large number
of Forest Rivers and streams that are seasonal
and rainfed. Such rivers and streams foam up
annually during the monsoon season causing
heavy deposition of forest products on both
sides of its bank that enhances the species
richness and diversity of the existing riparian
vegetation. Irrespective of such abundance and
variation in aquatic flora, only a handful of
exploration and assessment studies have been
conducted so far in Assam most of which are
restricted to the hydrophytic flora of some
urban and roadside wetlands only.

The present study involves an extensive
floristic survey of some selected forest bound
streams, rivers and freshwater ponds most of
which are located inside the Reserve Forests
(RF) of Lakhimpur, Dhemaji, Golaghat, Dima
Hasao Autonomous Council (DHAC) and
Cachar district. All of these aquatic bodies have
originated either from the foothills of Arunachal
Pradesh in the northern part, Karbi Anglong in
the central part and North Cachar Hills in the
southern part of Assam.

As a result of this study, a total of around 40
species of riparian plants were documented
out of which only 10 most significant ones have
been presented here which are extremely rare,
unique and lesser-known to botanical science.
Few of them are rediscoveries, recollections
and new reports to India and Assam, some
even more than a century. Each plant has been
supported by photographic illustrations,
enumeration plates, interesting facts, and
habitat analysis and population status. Their
ecological adaptations, co-existence and
relationships with other organisms found in the
same habitat have also been studied and
demonstrated. Based on this, some preliminary
methodologies and probable ideas for their
conservation and ways of mitigating the
anthropogenic factors that are greatly
threatening their survival have also been
discussed.

Keywords:  Aquatic,  Wetlands,

Freshwater, Assam

Riparian,
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Title of the study: NOTES ON SOME INTERESTING RIPARIAN
PLANTS OF ASSAM

Presenter: Programme Coordinator-2 (Biodiversity Conservation), Debolina-Dey
Institute: NMH S Him-Nature Learning Centre, Assam
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Key Threats and Opportunities

Key Threats :-

Key

Lack of awareness amongst the fringe villagers regarding the rare and endangered aquatic flora of their
areas.

Unsustainable fishing and collection of other aquatic resources from the forest aguatic bodies.

Pollution of aguatic bodies due to anthropogenic activities like dumping of picnic and other recraational
wastes.

Deforestation leading to soil erosion from the banks of the aquatic bodies causing sediment deposition
and loss of biological life.

Opportunities :-

ADMINISTRATIVE LEVELS -

C on of mass programmes on the rare and endemic aquatic flora occurring in and
around the reserve forests of Assam.

Development of various publications, documentaries, declaration of biodiversity heritage sites (BHS) etc.
Establishment of various capacity building programmes amongst the local people on the artificial
propagation of these plants leading to its conservation.

SCIENTIFIC LEVELS -

Establishment of various scientific studies, assessment projects, surveys etc. by trained taxonomists and
fizld biologists to collect and document new data on native and rare aquatic plants of Assam.
Understanding the extent and impact of various invasive aguatic plants (like Eichhomia, Monochona etc.)
“Investments to investigate” the economic and commercial benefits out of any potential aguatic NTFPs.

Research Overview

® Study Objective: To study the lesser known riparian plants of some selected reserve forests of Assam.

® Study Timeline: From 2013 to present.

® Geographic scope: The study was conductad on various aquatic bodies of some selected reserve
forests (RFs) of Lakhimpur, Dhemaji, Golaghat, Dima Hasao Autonomous Council and Cachar districts of

Assam. Following are some glimpses of the study sites:

FE T

Study Methodology

The following steps were followed during the study:-

1. Preliminary surveys.

2. Documentation of flora growing on and/or in nearby areas of the aquatic

bodies (Riparian Flora).

3. Thorough analysis and preparation of taxonomic illustrations of the plant
specimens photographed and collected from the various locations.

. Preparation of herbarium sheets.

. Consultation with the existing literatures and herbarium sheets present at
the regional and national herbaria.

. Correct Identification.

. Correct Nomenclature.

. Preparation of a checklist of the different plants including other data.

. Revisit to the sites and collection of further data.

0.Publications.
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Key Observations/Findings

Aponogewnlahonasis A Canms: Lons lost aquatic plant of Indiz - redixcovarsd fom Dhemaji, Aszm - longzap of 123
vears by the presenier - Onlvin Assm - Only T-8individuels- Rac ded for immadiziz nation-wide i

and consavation

Ceropegia lucida Wall : Considerad tobe extinctinwild - racollactad Fom Golaghat district Asmmafterz gzpof145yeas by
the prazenter- Only 5-6 individuals - Insactivorous - Recommendad for antificial propez=tion and consnztion

Sterenlia sgiarifloraMatt : Answaddition tothe lorz of Asz=m — reported Fom Lakhimpur district, Aszze by the presanter—
s2cond callection from Indiz - third callected in the world after the type —Recammendad for further population and consarvation
studies

Syzyginm cyanopiyBon (P.C. Kanjilal & Da<) Raizada : An endemic myrtls specizs of Asam — Rhecpinte- colletzd fom
Panizur, DHACDY the prasenter —Reatricied toCentral Assan - Only 8-10individuals — Threztenad plantspecies-
Recommendad for immadiats consenation and mass propasztion

Murdannia assaomica Nampy & A Ancy : Alesser known deyilowsr specizsnative onty to Assm — collactad fom Lakhimpur,
Aszzzm by the prasenter — racenthy describad 232 novel gpacizs —Recommendad for firther study, collection and consarvation

Gmnostachyiom venusaon (Nees) T. Anderson : A rz® riparizn herbaczous plantof Asan - Litogive —Endanic toN . E
Indiz - collactad From Cachar, Asszm by the presanter —Recommendad for further resach and consenvation.

Contact Details

Ms. Debolina Dey

Key Recommendations

Large scale activities :-

« Scientific explorations and taxonomic inventorization of the forest riparian
flora in Assam.

» Documentation of the native and invasive aquatic flora.

» Documentation, conservation and mass propagation of the
native/endemic/RET riparian plant species of the forests in Assam.

» Wide publicity and mass awareness for their conservation.

» Ethnobotanical Surveys, Associated Traditional Knowledge, Associated
Folklore Surveys etc.

+ Population studies and allotting IUCN criteria.

Small scale activities :-

« Habitat Analysis of the mentioned species.

» Ecosystem and Ecology Monitoring of the mentioned species.

» Morphological Adaptations to their environments.

Email: devolinadey@redif fmail.com

Phone Number: 60012-65897, 78561-37588 (WhatsApp)




Presenter 8: Devanshu Gupta

Study Title: Estimating Water Beetle Diversity in Northeast Region of India (Insecta:

Coleoptera)

Authors: Devanshu Gupta, Sujit Kumar Ghosh, Joyjit Ghosh and Priyanka Das

Abstract:

The Northeast region in India is the transition
zone between Indo-Malayan and Indo-Chinese
geographical realms, and the Himalayan
Mountains and Peninsular India receive the
highest rainfall globally. The states of Assam,
Meghalaya, Nagaland, Manipur, Mizoram and
Tripura form the region. Brahmaputra and
Barak rivers and their tributaries surpassing the
landmass form the region's freshwater sources.
Loktak Lake (Manipur), Deepor Beel (Assam)
and Rudrasagar Lake (Tripura) are the Ramsar
Wetland sites in the area. This paper has
estimated the diversity and distribution of water
beetles (Insecta: Coleoptera) in freshwater
ecosystems of the Northeast region.

Over 776 species of water beetles in 137
genera, and 17 families under three suborders
are reported from India, out of 12,600 species
globally. Based on the extensive literature
review and collection data available with the
Zoological Survey of India, it is estimated that
the Northeast region has 209 species
belonging to 70 genera and 12 families. The
majority of the water beetles (203 species)
have been reported from Northeast Hills, and
70 species are reported from Brahmaputra
Valley. Dytiscidae is the prominent family (93

species, 21 genera), followed by Hydrophilidae
(47, 19), Gyrinidae (22, 6), Scirtidae (12, 5),
Psephenidae (9, 5), Noteridae (7, 3),
Hydraenidae (5, 5), Hydroscaphidae (3, 1),
Dryopidae (2, 2), Haliplidae, Helophoridae (1, 1),
and Epimetopidae (1, 1). With regards to the
water beetle distribution, Manipur represents
the maximum number of species (84), followed
by Meghalaya (83), Assam (74), Tripura (37),
Nagaland (4), and Mizoram (1).

The data thus compiled reveals that the states
such as Mizoram, Nagaland, and Tripura have
lesser faunal representation of water beetles
than Assam, Meghalaya, and Manipur.
Mizoram, Nagaland, and Tripura may be less
explored, and the collections housed national
and international museums are not vyet
taxonomically identified. Therefore, there is an
urgent need to study by applying standardised
methods of data collection techniques and taxa
thus collected need to be identified and

reported.
Keywords: Biogeographic Zone, Checklist,
Distribution, Gap Areas, Taxonomy.
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Research Overview

« Study Objective: To estimate the diversity and distribution of water beetles (Insecta:
Coleoptera) in freshwater ecosystems of the Northeast region.

First International Symposium on Aquatic Biodiversity of
the North Eastern Region of India

26th-27th October 2021 o ) ) «  Study Timeline: From (date)to (date) S'\;:
Estimating water beetle diversity in Northeast region of India 7 <

(Insecta: Coleoptera)

* Geographicscope: 2
Devarhu Gupta, Sujit Kunar Ghash, Jayjit Ghash, and Priyarka Das 4 -

v/ The Northeast region: Transition
zone between Indo-Malayan and
Indo-Chinese geographical

Presenter: Scientist “"C"; O/C Coleoptara Section, Dr. Devanshu Gupta

Institute: Zoological Survey of India realms, and the Himalayan

28 ;. o=

Mountains and Peninsular India.

Q n v/ The states include: Assam,

Key Threats

v Climate change; alteration of weather for long
period of time can affect the fresh water
storage due to shit in rainfall which may effect
on species diversity.

» Utilisation and burning of phytomass forests

for agriculture and farming

» Mainly Dytiscids are killed as they eat up fish

fry

Habitat degradation, like pollution,
eutrophication, water level or management
alteration.

Opportunities

v Indicator species of lentic freshwater system

3z multitude of factors, like geomorphology,
hydrology, anthropogenic impacts and climate
change can bs monitored by Long-term
monitoring.

Despite of their contribution to freshwater and
associated ecosystem, they are less studied.
Many families need taxonomic work. Globally
25 families are recognized, of which 17 are
reported from India.

Northeast harbours primitive river basin system
in India. s the transtion zone between Indo-
Msalayan and Indo-Chinese geographical
realms, and the Hmalayan Mountsins and
Peninsular  India, definitely 3 detailed
systematic study may reveal tremendous
information of this group.

Meghalaya, Nagaland, Manipur,
Mizoram and Tripura form the
region.

Study Methodology

Literature related to taxa comprising in freshwater ecosystems was extensively
reviewed to constitute the aquatic beetles spedes diversity from Northeast
region.

Beetles specimens collected during many previous surveys fetched good
volume of beetles samples. Being a global repository the samples were
preserved in National Collection of Zoological Survey of India, in dry or wet
state.

Freshwater ecosystems dwelling were sorted according to their families and
were further studied.

The characters of the specimens were studied under microscope and species
level authentication was maintained by using male genitalia dissection method.
Entire specimen along with male genitalia was illustrated by using high definition
camera.




+ Freshwater sources: (main) Key Observations/Findings s o
o ¥
v River: +  GoeraGenus and Speces representsion " 2 . "oy
Brahmaputra and Barak rivers and their fram India and Nartheent 1 o
tributaries. e —T T
v Lakes/Wetlands: S S " =
Loktak Lake (Manipur), Deepor Beel (Assam) G;v Gerera . " « Geaph showing
and Rudrasagar Lake (Tripura) are the a o=t P Norfwest Suse
Ramsar Wetland sites in the area. This paper ] 5 73 & 22 5 5 wize Speces
has estimated the diversity and distribution of e 1 10 1 1 onponet’  representston
water beetles (Insecta: Coleoptera) in Mot - il : L
freshwater ecosystems of the Northeast D— o 2l L
region Myzrcacas e 1 5 1 3 { = s
’ [rem—— 3 10 2 2 = AS-Assam
+ Species covered (if any): [ EES 5 B ’ ML-Meghalaya
i, o . . . ) sorcm s 75 5 12 34 spacist MN-Mznipur
water beetles Families: Dytiscidae, Hydrophilidae, Gyrinidae, Scitidae, Psephenidae, provm———— o 2z " 7 37 - MZ-Mizoram
Noteridae, Hydraenidae, Hydroscaphidae, Dryopidae, Haliplidae, Helophoridae and Fr—— 7 7 1 1 ’ 1 species NL-Nagaland
Epimetopidae. pere—— 1 n 1 1 R Lz TR-Tripura
pzrees e -] 45 5 5
137 778 70 203
Key Recommendations
v Detailed ic studies of each f
v Ecological studies; mainty habitat analysis, foraging behaviour
v Long-term monitoring plot planning as their diversity depends upon multitude of factors, like
geomorphology, hydrology, anthropogenic impacts and climate change
Contact Details
Email: devanshuguptagb4102@gmail.com
Phone Number: 9415288413
/ \
—3L
= —




Presenter 9: Abhinit Dey

Study Title: A New Species of the Genus Garra (Teleostei: Cyprinidae) from the

Brahmaputra Drainage, Northeast India

Authors: Abhinit Dey, H. Choudhury, R. C. Bharali and D. Sarma

Abstract:

Garra kamengensis, a new species, is
described from the Kameng River of
Brahmaputra drainage in Arunachal Pradesh,
India. It has a prominent unilobed, quadrate
proboscis, and is distinguished from all its
congeners of the Brahmaputra and adjacent
river drainages in having 7-8 small to medium-
sized wunicuspid and 2 large tetracuspid
tubercles on the anterior marginal aspect of the
proboscis; a prominent transverse lobe with
20-25 small to medium-sized unicuspid

Presentation

tubercles; a deep, concave and creased
depressed rostral surface, an anus positioned
slightly closer to the anal-fin origin (distance
from anus to anal fin 44.2—-45.1% of the pelvic-
anal distance); 36—37 lateral-line scales; and 12
circumpeduncular scales.

Keywords:  taxonomy, morphology, new
Labeonini, freshwater fish, Arunachal Pradesh

First International Symposium on Aquatic Biodiversity of
the North Eastern Region of India

26th-27th October 2021

A new species of the genus Garra (Teleostei: Cyprinidae)
from the Brahmaputra drainage, northeast India

Presenter: ABHINIT DEY
Institute: GAUHATI UNIVERSITY

Research Overview

* Study

Objective: To study the taxonomy of
the fish species collected from the Kameng
River, Arunachal Pradesh

* Study Timeline: 20™ August 2016 to 25 July

2019. The specimens was collected on16™
February 2017

Geographic scope:
which empties to the Kameng River

The Pachai stream,

(Brahmaputra drainage) at Seppa, East il (s

Kameng District, Arunachal Pradesh, India.

Species covered: Garra kamengensis sp.
nov




Key Observations/Findings

Research Overview Contd...

Study Methodology:
* Measurement expressed in proportions of
standard length (SL) and head length (HL)

* Counts, measurements, snout &
oromandibular terminclogies follow Kottelat
(2020) and Nebeshwar & Vishwanath
(2013).

* Counts were made under a Leica SBAPO
stereo-zoom microscope. Dorsal and anakfin
ray counts follow Kottelat (2001). FIGURE. Schematic illustasion of aromandibuar

sructre of Gara =p. RC, Rasrd cap; UJ, Upper

* Vertebral counts were made from X- [ L Lowe o T, Torus STF, Subsord fdd,

: ) ) TG, Tord groove; LL, Labellun; DL, Disc lengéy
radiographs. Abdominal vertebrae inClude pw. Disc widtt PW. Puvinus widih PL. Puvirs
the Weberian complex, assumed as four. gy, L, Lstrumn

Key Observations/Findings

Meristic data
Memaremenn Mooty pe Hamget Siewn 5D
Standeard hongth (1 men T 108144 . v 8%
e Dor=sd fin iv, 8%
oty depen 19 193 09
Head lemgtd e nT es Peciord-fn 14
head Sogeh at mape 156 150
126 120 x Pdvic fn +  having a unilobed, quadraste praboscs, in having two large
Head widh 04 194 0 N | - -
Body wadth o amal-fin cegin 104 108 o Acvd §n feracuspid (vs. uicus pid) tuberdes on $e anterior margn of
Pdy end) & dveal o e = I"s o _ e o —~
e o - P e probosos.
e 1 o6 Caudd §
136 164 89 - * A deep ramverse goove with small- o medum-sized,
s s 82 Luterd line -
14 rregudarly-dsributed uiosspd tuberdes; cessed, concave
1y - . Transverse scie depressed rosval surface;
158 0 -
=1 1t Ciraumpeduncusr scile 12 +  bugng laterd surfaoes with 6-14 siberdes on eadh;
209 1)
26 i 2 - ca
el ' + = diipsod pdvinus (width £3.2-47.5% HL length 29.7
%1 146854 - Prodorsy scaes 1 20.3% HL)
n2 175204 4 i a
[T p— . Dorsy-fn base scies (a7 (1) e . .
Dirtance from ses 8 anal £ "l sy “ o4 + e anus dighdy doser 0 ansd-fin orign than pdvic-n arign
In% ol ML ° M -
@i @4 o (d=tece Fon anus 0 and fn 44.2-45.1% of pevicand
s 6 2 Vi . 1) 2 (1) . . .
" ‘ " Ve 35 23 (f)or 24 (1 distnce); and 36-37 laterad line scdes
. ol - abdoming and 12 (2]
“a “ws M caudy
" s “o
Pahvmas g 3 »9 3
— e — e E—— e —— — e




Conclusion

Baszed on the variations in the characters of the snout viz. ptobosusshapeandsme tubercle
number and shape and gular disc position with its g gensis can be
distinguishad 35 3 new species.

Contact Details

Email: deyabhinit@gmail.com
Phone Number: 8485206216






Presenter 10: Dr Identicia Marwein

Study Title: Aquatic Insect Community Assemblage in two Small Streams of Shillong,

Meghalaya, North-East India
Authors: Dr Identicia Marwein and S. Gupta

Abstract:

Stream habitat can sustain valuable and
ecologically important biodiversity, and aquatic
insect community is one of them. Thus, the
study focuses on the diversity and abundance
of aquatic insects and their importance as bio-
indicator which reflect the health status of an
ecosystem depending on their composition in
the system. The study was conducted at two
small forest streams of Shillong namely,
Wahdienglieng and Umrisa. Four sites were
selected from each stream - W1 & Ul —
upstream, W2 & U2 — upper midstream, W3 &
U3 — lower midstream and W4 & U4 -
downstream. Aquatic insects were collected in
three replicates in four seasons from each site
following one-minute kick netand all out
search  methods during 2014 and  2015.
Statistical analyses were done using PAST and
CANOCO software. During the study period, 9
orders, 38 families, 74 genera and 75 species
were recorded from both the streams. In the
first year, 9 orders, 21 families, 35 genera and
35 species were recorded from Wahdienglieng
and 9 orders, 27 families, 48 genera and 49
species were recorded from Umrisa. In the
second year, 8 orders, 22 families, 42 genera
and 42 species were collected from
Wahdienglieng and 9 orders, 25 families, 45
genera and 45 species were recorded from
Umrisa stream. Shannon (H’) diversity index
value was found highest at upstream W1 (1.89)
and lower midstream U3 (2.28) in the first year
while in the second year, the highest value of
Shannon (H’) diversity index was both at
upstream W1(2.5) and U1(2.28) of the two
streams.

The highest density of aquatic insects was at
downstream and lower midstream during the
first year in Wahdienglieng and Umrisa,
respectively while in the second year, it was
found to be at upstream and downstream in
Wahdienglieng and Umrisa
respectively. Number of common species
recorded in the two streams was 47.

Six biological indices were computed to
determine the water quality of Wahdienglieng
and Umrisa streams using aquatic insects.
Accordingly, Biological Monitoring Working
Party Thailand (BMWPTHA) and Singapore score
(SingScore) showed poor water quality
downstream of Wahdienglieng. The water
quality for upstream, upper midstream and
lower midstream indicated as clean, good to
moderate quality. However, at Umrisa stream,
the biological indices indicated clean,
excellent, healthy, good to moderate water
quality for the four selected sites. The study
revealed that the two streams are rich in
aquatic insect diversity. This study provided
ample information about aquatic insect species
diversity of two streams of a region which is
data deficient and part of Indo-Burma
Biodiversity Hotspot.

Keyword: aquatic insects, diversity, biological
indices
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Streams of Shillong has been valuable aquatic ecosystem which provide

26th-27th October 2021 immeasurable services that we rely upon. Part of the services that involve is the
aquatic organism which perform as bio-indicator for the quality of the stream water.
Title of the study: Aquatic Insect community assemblage in two Aquatic insects are widely used globally as bio-ndicator because of their sensitivity
small streams of Shillong, Meghalaya, North-east India. to certain pollution level present at the habitat due to several anthropogenic
influence.
Presenter: Or. deicia Mawein Hence, the study focuses on the diversity and abundance of aquaticinsect
Institute: Sankardev College, Shillong and their important as bio-indicator which reflect the health status of an ecosystem
L @ — ;l'""::"*""“ i depending ontheircompostion atthe system.
‘—’ . gz o e ) The study was conducted for two years, from 2014-2015 to 2015-2016 at

two small streams of Shillong namely Wahdienglieng and Umrisa.
Being part of Indo-Buma Biodiversity Hotspot, works done on such region
adds upthe information for future study.

Research Overview Contd... Study Methodology
Aquatic Insects were collected seasonally (2014-2015
During the study perod, 9 orders, 38 families, 74 genera and 75 species and 2015-2016)
were recorded from both the streams. In the first year, 9 orders, 21 families, 35
genera and 35 species were recorded from Wahdienglieng and 9 orders, 27 S oo RO post winter (WIN)
families, 48 genera and 49 species were recorded from Umrisa. In the second year, = (March-May) (MON) (June- ~ (PSM) (Sept- (Dec-Feb)
8 orders, 22 families, 42 genera and 42 species were collected from Wahdienglieng Aug Rov)
and 9 orders, 25 families, 45 genera and 45 species were recorded from Umrisa
stream Kick net as well as all out search method
For the study, two small streams were selected from Shillong which are (Subramanian and Sivaramakrishnan, 2007)
Wahdienglieng and Umrisa. Four sites were then taken from each stream dividing
into - W1 & U1 — Upstream, W2 & U2 — Upper midstream, W3 & U3 — Lower * 4% formaldehyde solution were added and then sorted, counted, identified

* preserved at 70% ethanol

* Li with standard identification keys (Bal and Basu, 1994a, b; Thirumalai, 2002; ZSI, 2004; Zwick,
2004; Webb and Maccafferty, 2008; Suter and Webb, 2011; Webb and Suter 2011) were used to identify
the collected aquatic insect samples up to genus level using an Imported Motic Steroescopic Zoom
Trinocular Microscope (SMZ — 168TLO)

midstream, W4 & U4 — Downstream.

# \
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Key Threats and Opportunities Key Observations/Findings

The presence of 9 orders, 38 families and 75 species of

Diversity, abundance and aquatic insects in both the small streams indicates that the

composition ofthese aquatic systems are rich in aquatic fauna.
organisms

- Biological Indices showed that the water quality of these
two streams was in good conditions since the taxa
q inhabiting the streams are giving high numeric

In/;%lg:gs expressions except for few sites from both streams,
_Impqrtaqce_of ol bio-indicator i Preas el:‘actfé?:::gtge - Offadens sp. (Bactidac) belonging to Ephemeroptera is found to
biologicalindices of water I a ! be the most cudominant species at both Wahdienglieng and
using aquatic quality belongingto Umrisa concentrating more on lower stretches than at upper

insects Ephemeroptera, stretches.
Plecopteraand As these nymphs are considered moderately poll )

Trichoptera orders their presence  indicated that there were some anthropogenic

activities in these sites,

Key Recommendations

Studies related with fauna and flora of these hotspots (Indo-Burma)
can be of high importance for our data defiecient north-east region as
a whole and Meghalaya in particular,

AY

Distribution of these different groups in different stretches of streams Contact Details
indicated their role as bio-indicators which can be used in biomonitoring
of water quality. Aquatic insects show significant role in reflecting Email: identici - il
the pollution problem of water bodies. m?;ﬁoman‘:‘tmn%%g;éfwm
A

Therefore, such studies can be important for
stakeholder to help manage and maintain the
pollution problem faced by many aquatic ecosystem.

A\




Presenter 11: Augustni Shongsir

Study Title: Mahseer Fishes-King of Rivers: Diversity and Conservation Status in

Manipur

Authors: Augustni Shongsir and Yumnam Rameshori

Abstract:

Mahseer or King of rivers comprises the three
genera of Neolissochilus, Tor and Nazirator
under the family Cyprinidae. They are
distinguished in having large scales and heads.
Mahseers are very attractive sport-fish with
excellent food value fetching high market price
and are potential candidate species for
aquaculture as well. A preliminary study on the
Mahseers of Manipur revealed the occurrence
of two genera viz., Tor and Neolissochilus. The
two genera are represented by eight species
Tor putitora, T. tor, T. mosal, T. barakae and
Neolissochilus stracheyi, N. paucisquamata, N.
hexagonolepis, N. hexasticus are found in the
two river basins draining the state, the Barak
and the Chindwin. However, there has always
been an ambiguity between the congeneric
Mahseer species and the taxonomy of Mahseer
is confusing due to the morphological
variations they exhibit.

Presentation

Therefore, there is a need to undergo an
Integrative taxonomy approach to study the
congeneric species of Mahseer.

On the other hand, despite their economic and
cultural importance, the status of Mahseer
fishes in water bodies has been declining
rapidly and threatened severely due to various
form of human impacts such as pollution,
habitat loss, overfishing and increasing
unregulated release of artificially bred stock of
a very limited number of species. As per a
recent IUCN report, Mahseer is considered a
threatened species and hence needs special
attention in terms of conservation. Therefore, a
well-balanced and holistic approach should be
taken up, with a plea for detailed biological
information on the Mahseer of the region so as
to enable conservation of these species.

First International Symposium on Aquatic Biodiversity of
the North Eastern Region of India

26th-27th October 2021

Mahseer Fishes-King of Rivers: Diversity and conservation status

in Manipur

gect fdlow, Augusts Shongsr

De;;artment of Life Sciences (Zoology) Manipur University, Canchipur-787003, Manipur, India
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Research Overview
Study Methodology

» Study Objective:

Q \..o =ction: Nets, traps and electro-fishing equipments and bought from local fishermen.
=] vation: Fin and muscle tissues- 95% absolute ethanol. Voucher specimens- 10% o ) o )
forma in. - Tocamy out detailed inventory of mahseer in fresh water bodies in Manipur
Q Identification: Morphometric and meristic measurements- followed Sen & Jayaram (1382) +  Todescribe new speciesand geners (fany) .
and Jayaram (1533), Kottslat (2001). = To determine taxonomic uncertainties/ambiguities within its genus and species
Q

Molecular techniques: DNA isolation, PCR amplification, Sanger sequencing, PCR
amplification of mt gene and submission to database.

Study Timeline: From August,2020 to September, 2021

Geographicscope: + Species covered:

Key Threats

o~

p 8;;’“”&" - Habitat destruction.
(Dey, ) - Overexploitation.
= Destruction of natural habitat by

introduction of exotic fish species.
= Pollution

MNaali hilu< h L

(Mc Clelland, 1833)

opponu nities Over fishing 3t Chahong village, Kamjong Dist.
Manipur.
Tor putitora (Hamilton, 1822) = Sport fish-3 means of recreation

= Good for consumption as it has high nutritional value

= High commercial value- boost the economy of the “
Tor tor (Hamilton, 1822 people.
¢ ' ) - Plays as pioneer for new researcher L Rs.250300 Rs. 800500
= New species are expected- many hilly areas are yetto  Bv Rs. 500600 Rs. 12001500
discovered. Processed

Tor barakae (Arun kumar & Basudha, 2003) ~




Key Observations/Findings Key Recommendations
= There is 3 graat diversity of mahseer in Manipur-
5 species.

- Over fishing of Mahseerin the name of - Detailed inventory and exploration nesdad o as tosolve

. - the ambiguity within the genus
consumption-sustenance fishing ‘ ' . .
- Habitat inventory is still at its infancy - programma/campaign about the importance of
= Lackof awareness among the villagers mahseer should be conducted at village and community
- Some fishes are under “near threatened™ and level o )
“endangered” 3z IUCN report - of proper leg ve policy by the Govt. for

mahsesr conservation

ENDANGERED NEAR THREATENED

Mahseer awareness campaign at Bukpi village,
T o Tor Pherzawl.

Contact Details

Email: saugustni@gmail.com
Phone Number: 8132012888




Presenter 12: Ngaihte Thangliankhai L

Study Title: Diversity of Cyprinidae Fishes in Barak and Chindwin River of North

East

Authors: Ngaihte Thangliankhai L and Yumnam Rameshori
Abstract:

Northeast India falls under the Eastern

Himalaya Freshwater Biodiversity Hotspot and
has rich ichthyofaunal diversity which are
endemic to the region. The Barak and the
Chindwin are two important river drainages of
the region. The Barak River originates in
Senapati district of Manipur and flows along the
state of Assam and into Sylhet district of
Bangladesh. The Chindwin River rises in the
broad Hukawng valley of Kachin state of
Myanmar and flows into the mighty Irrawady
near Mandalay. In this paper, the diversity of
Cyprinidae fishes of the Barak and Chindwin
drainage in northeast India is presented. The
preliminary study reveals the occurrence of 85
Cyprinid fishes belonging to 30 genera and six
subfamilies  viz, Barbinae, Cyprinidae,
Labeoninae, Rasborinae, Squaliobarbinae and
Xenocyprinae. Of these, the subfamily
Labeoninae exhibits the highest diversity with
as many as 28 species. There are 34 species of
Cyprinid fishes in Barak while 65 species in the
Chindwin and out of these 14 species are
common to both the drainage.

Labeo with six species is the most dominant
Cyprinid in the Barak while Garra with 13
species in Chindwin being the most dominant.

Many Cyprinid fishes are structurally modified
for hill stream mode of life. Among them, the
members of the subfamily Labeoninae show
the highest hill stream adaptation.

The Cyprinids are highly valued fishes in terms
of food value and ornamental aspects. Large
sized Cyprinids like Labeo, Osteobrama,
Neolissochilus, Tor etc. are good food fishes
while small sized ones like Barilius, Chela,
Devario, Esomus, Garra, Pethia, Puntius,
Rasbora etc. are ornamental. So far, 25 species
have been categorised under the IUCN threat
category of which two are endangered, 17
vulnerable and six near threatened. Population
growth and related development activities has
resulted in the dwindling of a number of
species at a very fast pace. There exists
taxonomic ambiguity among some genera and
needs to be resolved. Due to inaccessibility of
the interior parts of the region, many areas
have never been visited by ichthyologists.
Many new species await discovery. There is an
urgent need for extensive surveys of the fauna
and evaluating their status
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Diversity of Cyprinidae fishes in Barak and Chindwin River of
Northeast India

PhD Scholar, Ngaihte Thangliankhai L
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* Species covered Cyprinid fishes found in Barak and Chindwin basin

Garra naganensls Hora Puntius sophore (Hamilton) Laubuka faubuka (Hamilton)

Opsarius ngana Vistwanh &
Mangikunar

Ne=olissochilus strachey! (Day)

Hypsibarbus mylkyinas
(Prasad & Mukexji)

Devario asquipinnatus Fethia omata (Vighwanh &

McCledland Jufiana)

- 10% formalin (Walsh & Meador 1938)
. Deposited in MUMF

Research Overview

¢ Study Objective

1) To study the diversity of Cyprinidae fishes in Barak and Chindwin River basin of

Northeast India

2) To describe new taxa ( many new species &
taxa are expectad)

3) To assess the threat status of Cyprinidas
fishes of Barak and Chindwin River basin

¢ Study Timeline: May 2020 to September 2021

* Geographic scope: Northeast Indian States
of Arunachal Pradesh, Assam, Manipur,
Mizoram & Nagaland.

Study Methodology

i) Collection
. Nets, traps, electrofishing machine
= From local fisherman and local fish market

il) Preservation

iii) |dentification
- General measuremeants and counts followsd
Hubbs & Lagler (1947) and Kottelat (2001)
« ForGama, Pethia and Tor, the methods  respectivaly of
Kullander & Fang (2008), Kullander (2008) and
Jayaram (1558) were followed
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Key Threats Opportunities

o Hzbitatloss o .

o Degradation of water quality o Explorsthe fich diversity of Cyprinidaz

o Construction of dams fishes of Mznipur

o Flow modification o Bensficial for study 2s they have good food

o Introduction ofinvasive species valuz ) )

o Overexploitation o High potentizl source of incoms

o Pollution o Spacies like Jor and Neolissochiius
provides recreationa] mazns 23 2 sport
fishes

o Maznipurhave the potentizl of leading in

fish production and exportation

o

o

0

3) Freshly caught fishes
Drying up of Larva river, Churachandpur district in a) May
2020 and b) May 2021 due fo palluion

Key Recommendations
Awareness to local level about the value offish
consarvation
Environment Impact A t (EIA) should be
proparlydone befors constructing dams
Mor= exploratory and inventory work

Standardization of protocols forcaptive raaning
and breading of high value indigenous fish spacies
Utrzent Consarvationpractices

Introduction of properlegislative policy
Vahement steps should be taken to conserve the
native spacies which arethreatensd in their natural
system.

Key Observations/Findings

0O 0 000 0

Diversity of Cyprinids fishes in Barak and Chindwin basin is very high

85 Cyprinids species belonging to 30 genera and six subfamilies viz. Barbinae, Cyprinidae,
Labeoninae, Rasborinae, Squaliobarbinae and Xenocyprinae

20 new specieshave been discovered from Barak and Chindwin basins of Manipur in the
past 30 years by Vishwanath and co-workers

New fishes being discovered till date, but with lesser rate

Huge areas, especially that of the interior hills are left unexplored

Many fishes awaits discovery
Taxonomic ambiguity occurs in many species

25 species categorised under IUCN threat category — five fromBarak, 21 from Chindwin
Tor putitora and Pethia manipurensisare endangered, six speciesare near threatened
and 17 are vulnerable.

Contact Details

Email: khaiboingaihte@gmail.com

Phone Number: 8730971097




Presenter 13: Bhaskar Saikia

Study Title: Diversity of Aquatic Frogs of North-East India: Scopes and Opportunities

Authors: Bhaskar Saikia and Bikramijit Sinha
Abstract:

The life cycle of amphibians, with a few
exceptions, are characterised by the use of
both land and water as their habitats. As such,
they are sensitive to their environment,
primarily due to their dependency on aquatic
habitats, which are prone to rapid
environmental deterioration. With rapid climate
change and environmental degradations, this
makes amphibians a taxon in peril. However, to
understand the conservation needs, a proper
understanding of their natural history is
essential, which begins with the compilation of
an inventory, and their distribution records.

Among the three living orders of amphibians,
the anurans are the most diverse group, both in
terms of diversity and their adaptability to
varied habitats. Globally, out of 8,380 species
of amphibians, 7,401 species belong to the
anurans. In India, among the 447 species of
amphibians recorded so far, 406 species
belong to the order anura, while in Northeast
India, the amphibians are represented by 163
species of which 150 species belong to
anurans.

The adult anurans are known to occur in
ponds, rivers, lakes, streams, trickles, crop
fields, marshes, cascades, in burrows, forest
leaf litters, bushes, tree canopies, homesteads,
etc. This has resulted in slight morphological
adaptations from a typical anuran body plan,
according to the habitat or ecological niche
required. Among the aquatic frogs this change
is characterised by eyes and nostrils projected
upwards and toes almost fully webbed that aid
in swimming.

Based on published literature and available
museum vouchers in the collection of the
Zoological Survey of India, Shillong, we are
reporting 16 species of aquatic frogs from the
four Northeast India states of Assam, Nagaland,
Manipur and Meghalaya, including two
vulnerable species. These 16 species are under
seven genera and two families. With recent
phylogenetic studies, the range of Euphlyctis
cyanophlyctis and Limnonectes kuhlii may be
revised in the near future. Euphlyctis ghoshi,
Minervarya sengupti and Nanorana
mokokchungensis are known from their
respective type locality of Manipur, Meghalaya
and Nagaland. Not much data is available on
another frog described from Meghalaya,
Limnonectes mawlyndipi. Ingerana borealis is
not a typical aquatic frog; however, the report
of a viable population of this species from the
Lymput cave of Meghalaya where they were
reported to remain in water holes on the cave
floor is an interesting find.

Other than the bush frogs and phytotelm-
breeding frogs, all the anurans spent some of
their life cycle in aquatic habitats as tadpoles.
So, to conserve the species diversity,
conservation of the aquatic habitats s
essential. Another thrust area vis-a-vis the
amphibian research should include a thorough
exploration of diverse aquatic habitats of the
region using integrative taxonomy, particularly
molecular phylogeny, for cryptic groups like
Euphlyctis, Minervarya, etc., which may result in
better documentation of the diversity of aquatic
frogs from these states.
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« Study Objective: Inventory of the current known diversity of aquatic frogs of
26th-27th October 2021 four Northeast India states of Assam, Nagaland, Manipur and Meghalaya
(NERAQ projectarea), andits scopes and opportunities.
Title of the study: piversity of Aquatic Frogs of North-East India: Scopes & Opportunities L o . . )
+ Study Timeline: This is a review work based on published literature and
Presentgr: Bhaskar Saikia, Senior Zoological Assistant ) vouchers collection available at ZSI, Shillong. As such, this study was
Institute: Zoological Survey of India, North Eastern Regional Centre, Shillong undertaken in September, 2021 postthe announcement ofthis symposium.
z @ e o e v + Geographic scope: Aquatic frog diversity of four Northeastem States of
—e== B Assam, Nagaland, Manipur and Meghalaya are includedin this study.

+ Species covered (if any): 16 species of aquatic frogs under seven genera
andtwo families (detailsin later slides) are covered.

Study Methodology Species List Aquatic Frogs of NERAQ Project States
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+  The documentation of the aquatic frog diversity of the four Northeastem _ Diciribution _ Diciribution
States of India viz. Assam, Nagaland, Manipur and Meghalaya (NERAQ jn -m:n Efm

L
project area) were done based on review of published literature and the e T ™ tamon, 1853)
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Key Observations/Findings

AQUATIC FROG SPECIE $ INVENTORY: We e reparing 168 spedes of agquaic Fogs
fom fiestudy srea, induding two vanerstie spedes. These 16 spedes e under seven
geera and two families (Dicrogossidee - 15 spp. & Ranidse - 15p).

DOUBTFUL SPECIES: Wit recert pinfogenetc studes (Dinesh o & 2021; Frost,
2021), the range of EUp hlycis cyanap hiycis and Limnonactes kuhll may be revisad in fie
nuy ftre.

ENDEMIC SPECIES: Euphiyctls ghoshll AMdnenarya sengupl! and Nanorana
mokokchungensls are known fom ther respecive type locslity of Maniper, Meghaaya
and Nagsdand only.

SPECIAL MENTION: Nat much data is avalstie on anofwer fFog desoibed Fom
Meghaaya, Limnanacies mawiynalpl

SPECIAL CASE: Ingerana bar2alls is not a tyoesd aguatc Fog, however, e report of 3
viatie populaon of this speces (snce 2006) fFon Lymput Cave of Meghaaya where ey

were reported foreman inwatker haes pods on the cave foor is anintressng §nd (Saloa
and Ssioa, 2020).

STATE WISE DISTRIBUTION: As=am has 11 species, Nagdand has 8 speces, Manipor
hars 10 species and Meghalaya has 11 speces of aqusic Fogs known ourendy.

Key Recommendations

1. Extensive surveys of less explored areas like Nagsland & hill areas of Manipur and slso
covering different habitats and ecosystems to unearth the hiddendiversity of aquaticfrogs.

1. Use of integrative taxonomic approach like molecular, bicacoustics, etc. for oryptic

species.
1. Studies on the natural history, especislly breeding biology.

1. Town planners must consider preserving the wetlands while urbanizing an area.

1. Inclusion of frogs in ex-situ aqua-culture for the species harvested from the wild as food

source. Proper certification also needed to ensure the produce is from ex-situ source.

1. Assessment of threat categories of frog spedes which were not evslusted by IUCN.

Revision of amphibian species listunder WL{P)A, 1972; CITES, etc.

1. Conservation of highly locslized Endemic Species in theform of CRs, CCAs, etc.

Key Threats and Opportunities

The key threats observed are:

1. Unsustainable urbanization where aquatic habitats are destroyed either
due to pollution or filled-up for infrastructure development. E.q. Silsako
Lake/Sachalwetland of Eastern Guwahati, Wah Umkhrah of Shillong.

2. Unsustainable harvesting of aquatic frogs as food. Species like
Hoplobatrachus tigerinus is a delicacy. Prerorana khare, a vulnerable
species under[UCN Red listis harvested as food in Nagaland.

The major opportunities/scopes are:

1. Comprehensive documentation: Newerrecords and species

. Integrative Taxonomic Approach: Eg. Molecular taxonomy

. Re-Discovery of Lost Amphibians: Eqg. £ ghoshi or L. mawlyndipi

. Lack of natural history information on most species:Eg. Yellow frogs news
. Assessmentof threat category of aquatic frogs:Eg. DD/NE of IUCN

AW -
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Study Title: Diversity of Labeonine (Labeoninae: Cyprinidae) Fishes of Manipur, India

Authors: Prabina Salam and Yumnam Rameshori

Abstract:

Manipur comes under the geographical scope
of the Eastern Himalaya Freshwater
Biodiversity Hotspot. The region being drained
by the Barak—Surma—-Meghna and Chindwin
drainages harbours potentially significant
freshwater fish resources. Most of the members
belonging to the subfamily Labeoninae are
adapted to hill-stream mode of life. In the
present preliminary study, the diversity of the
Labeonine fishes is studied based on snout
morphology, anus position, colouration pattern,
and various structural modifications such as
oral and gular morphology, tuberculation
pattern on the snout, etc., The study found the
occurrence of thirty-one (31) Labeonine fishes
under five genera in Manipur viz.,

Presentation

Bangana, Cirrhinus, Garra, Labeo, and
Tarigilabeo, represented by two Bangana, two
Cirrhinus, eighteen Garra, seven Labeo, and
two Targiilabeo, genus Garra exhibits the
maximum diversity among the subfamily. Three
new species of Garra with proboscis are
expected from the present study and may
await discovery. As such detailed exploration
and proper documentation of the subfamily
needs to be undertaken. Possible threats,
IUCN status, and conservation measures are
broadly discussed. Since the region harbours
numerous endemic species and blooming
potential threats, immediate conservation
measures should be taken up.
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the North Eastern Region of India
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Diversity of Labeonine (Labeoninae: Cyprinidae) fishes of Manipur,

India
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Research Overview

e ]

= Bangana: blunt, pendulous and inferior; lower jaw cornified

= Ginhinus: mouth inferior, rostral cap thick, smooth or slightly
fimbriated

= Gama: mouth inferior, lower lip is modifiad into gular disc

= Labeo: snoutinferior thick, smooth rostral cap, post labial groove
continuous

= Tangiabeo: snout inferior with well developad lip, upper lip thin
or absent, lower lip modified into papillated labial plats

«  Objectives:

» Detailed survey of fish spacies of the subfamily
Labeoninae in Manipur

» To determine the thraat status

» To describe naw taxa and catalogue them

= Study Timeline: From April 2019 to 2021

= Geographic scope: Manipur: Barak & Chindwin
River drainage

= Present study covered: 5 genera (21 species) Ig Draw map of Marigas indicaing B

and Chindwin River dranage

Study Methodology Threats and Opportunities
Collection: >
= D:c::ﬂ’ing equpment, nets, hiring locs Sshermen and locsd Major threats :

m PP = 2 =l
» Detsils of the callecion site; dste & Sme of callecsan (GPS *  Habitat destruction, (dam: migration)

resding) . 0vete_prnatnon

n = Pollution
» Formadin preservaion is done ot 10% » Invasivespecies
Counts & M t = Climate change

» Hubis & Lagler (1948), Kotdat 2001
» Garra: Nebeshwar & Vishwanah (2013), Kot (2020)
= Bangau Zhang & Chen (2008)

Opportumtnes

» Clrrhinys: Roberts (1

» Labeo: J,:;,n & (D,g:?m, Provide an opportunity to explore and study the diversity of Labeonine fishes of Manip

» Tarlquaheo Cicoatio & Page (2016) = Many area remained S0 new species is expected so further exploration is nesded

Dna Barcoding

= White musdes Sssues o fns sre preserved ot 85% Efuand

» DNAisdation was done fallowing Sambrook et 3.(2001) with
=ome minar modfcatons

» For PCR, amgiificsiion was done using uiversad primer F1and
R1, Ward et 4. (2005)

» Sequencng by Sanger saquencing meshiod

The threat status of endemic species
Conservatnon by captive breeding and
inable fishing methods can boost the state economy 35 they serve 3 main food fishin the

state




Gam sp. 1

Observations/Findings

Chindwin

31 species bdangng % 5 genera 1

a lobe, oGl SUMACe WIth OF Without oQes
and unilobad proboscis, 31-32 Iateral ling scales and 3% or 4% tansvense
scale row above |ateral line.

Gam 5p.2

Uil ODOd IODOGCIS, BWO ACANINOID, LNICLSEIC BDANCies 3t 1 2ntanol teral
mangin of e poDOGCIS and 3 small unicuspid lubencie in between, 33-34
lateral ling scales and anterody positonad anus position 44 4%~48.4%

Gam 5p.3

a arQ Lrilobed ot e lobe, wWith 18-29
small o medumsized uni. o on e lobe.
31-33 lateral line scales and mone postanody positonad anus 23.7-30.T%

Tota

UCN ciafuc data

e
Lc

>T0% e cither
vurenmbie or NE

L

LC:T. laius/ DO:
T. bumanicus

Contact Details

Email: prabina.salam)18@gmail.com

Phone Number:8787883759

Recommendations:

Manipur has high diversity of Labsonine fishes therefore needs further exploration
and inventory

Proper d ion of the

Planning and conservation status of the species should be taken up
Detailed biclogy of the species
High production of fish resources by captive breeding

Improving public awareness to the local people about the diversity and valus of
endemic Labeonine fishes




Presenter 15: Bikramijit Sinha

Study Title: Present Knowledge of Freshwater Cladocera Diversity in North East

Author: Bikramijit Sinha
Abstract:

Biotic interactions in ecosystems are the most
important factor which determines species
selection and  structure of  biological
communities. This is more appropriate in
aquatic ecosystems where interactions are
more intense and severe due to relatively low
support offered by the environment. Most of
the efforts and resources on aquatic
biodiversity studies have been directed and
focused on select larger groups particularly
Pisces, amphibians, reptiles, molluscs, crabs
and other larger insects like bugs and beetles.
But we fail to appreciate the role played by
other smaller organisms like zooplankton in
maintaining the good health of an ecosystem
and thus avoid our interest and attention.

Cladocera, commonly known as ‘water fleas’ is
the most important group among zooplanktonic
organisms in freshwater ecosystems with
regard to their interaction along different
trophic levels and ensuring smooth energy
transfer in the food chain. Though most
Cladocera are filter feeders, they also feed on
detritus, algae and diatoms, thus keeping a
check on eutrophication for which this group is
also widely used as good indicators of
ecosystem health. At the same time Cladocera
is the favourite food prey of many invertebrates
like midges, aquatic insects, other zooplankton
and many vertebrates like larval fishes, small
fishes and amphibian tadpoles. The jerky
movements of Cladocera make them easily
visible to the predators and that is why most
fish larvae were found to prefer Cladocera over
other prey. Most importantly, both their preying
as well as predation is species specific, thus
acting as a determiner for diversity of other
organisms.

For instance, out of a mixture of green algae,
Daphnia carinata prefers larger Scenedesmus
obliguus over other food whereas D. lumholtzi
and Ceridaphnia quadrangula chooses smaller
size of Ankistrodesmus falcatus.

Out of nearly 700 species of Cladocera
occurring globally, only 131 species are known
from India. Of the Indian Cladocera, about 75-
80 species are known to occur in the North
Eastern Region of the country. This appears to
be a representation of the Cladocera diversity
of the country given the diversity of habitats
and ecosystems prevailing in the country and
also home to four of the global biodiversity
hotspots. Out of the four NERAQ project states,
virtually nothing is known about the Cladocera
diversity of Nagaland. The present study
appraises the existing knowledge of Cladocera
diversity in the North Eastern region and
advocates thorough exploration of the vast and
diverse aquatic ecosystems of the region to
ascertain the true diversity of one of the critical
elements of aquatic ecosystems.
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Study Methodology

Extensive survey of existing literature, both print as well as electronic

No. of species recorded from the project states
Currenttaxonomicvalidation carried out

>

Distribution in the different basins, drainages, wetlands
Distribution in the different Protected Areas of the project areas
Altitudinal distribution inthe project areas

Study Objective:
+ To elicit the status of diversity & distribution of Cladocerain NE India.

Study Timeline: Till date.

Geographic scope:
North EastIndiaw.s.r. to Assam, Manipur, Meghalaya & Nagaland.

Taxon covered (if any): (Crustacea: Cladocera).

> One of the most important group of microscopic organisms
%  ensuring smooth ensrEy transr in the ood chain.

» Though mostly filter feeders, also feed on detritus, algae and diatoms,
% check sutrophication, widzlvusad 23 good indicatars of scosystam hezlth.

» Characteristic jerky movements make them easily visible to predators
% &vourits pray of many invertsbrates & vertsbrates

> DBoth their preying as well as predation is species specific,

% actsasa determiner for diversity of aquatic scosystems

Ecosystem Diversity

> In Assam, 38 species from DeeparBeel-a Ramsar site, 55 species from Majuli
wetlands

> In Manipur, 51 species from Loktak Lake-a Ramsar site

> In Meghalaya, 31 species from rice-fields

Virtually no basin-wise, drainage-wise information
Protected Areas

-

Assam - 20 PAs, none

Manipur—8 PAs, none

Meghalaya - 6 PAs

* Nokrzk Biospherz Resarve (34 spp.), Bazhmara Reserve Forast (21spp.)
Nagaland — 4 PAs, none

No data on altitudinal distribution of Cladocera in NERAQ project areas



Key Threats and Opportunities Key Observations/Findings

* About 700 species of Cladocera are known globally (Kotov, 2015),

Threats

» Habitat Destruction, e.g. Deepar beel, Sone beel, Loktak Lake, Silsako * Studies onIndian Cladocera was initiated by Baird (1860) describing Daphnia
Lake/Sachal wetiand. Wah Umkrhah newporti from Nagpur and surrounding areas.

» Loss of habitats, e.g. ponds, pools, ditches, * About 131 species are recorded fromIndia (Sharma & Sharma, 2017)

» Inadequatevouchermaterials forverification. * Studies on Cladocera of N E India began with the report of Simocephalus vetuloides

from Changchang Pani in Nagaland by Brehm (1950) almost aftera century after

Lack of expertise, low interest, non-lucrative the initiation of studies on Indian Cladocera.

Opportunities
> Developmentoftrained manpower especially fromthe region ' \t?lertsr; ::::}HB\(’JJ mﬁfﬁa recorded so far, the cladocera faunaofthe North East is the

> Modernization of researchinfrastructure
* 75 species are known from Assam, 58 species from Meghalaya, 56 species from

> Use of integrated taxonomy for resolving cryptic taxa Manipur, 1 species fromNagaland reported by Brehm is notincluded in all
. subsequent reports.
> Study of food habits of predators, e.g. larval fishes, tadpoles

Key Recommendations

Launching of a projectfor documentation of aquaticinvertebrate diversity
w.s.I. to lesserknown groups, of NE India

Emphasisonlessexplored areas like Nagaland, HAWs

Ecosystem diversity like ponds, beels, lakes, rice-fields Contact Details

Email:bj.sinha@gov.in

Generation of basin-wise diversity like, Brahmaputra, Barak, Chindwin Phone Number 7025212021

Documentation of diversity in Protected Areas

Diversity of Cladocera alongthe altitudinal gradient.



Presenter 16: Sanjenbam Bidyasagar Singh

Study Title: Conservation of Endemic Fish Genetic Resource of Manipur, Northeast

India

Authors: Sanjenbam Bidyasagar Singh, Yumnam Bedajit & Rameswori Yumnam

Abstract:

Manipur is located in the north eastern part of
India. The state lies at latitudes of 23°83’'N and
25°68’'N and longitudes of 93°03'E and
94°78’E. The total area covered by the state is
22,347 square km. Its boundary hills constitute
92% area with various altitudes ranging from
2,000 to 3,000 meters above the mean sea
level. The capital lies in an oval-shaped valley
of approximately 700 square miles (2,000 km?)
surrounded by blue mountains and is at an
elevation of 786 meters above the sea level.
Manipur has diversified water bodies with
56,461.05 ha suitable for fish farming. The total
Fish diversity of Manipur accounts for 218
species. Many more species are likely to be
discovered following extensive surveys
because many areas remain still unexplored.
Various indigenous/endemic fishes such as
Osteobrama belangeri, Bangana devdevi,
Mystus  sp., Clariasmagur, Ompok sp.,
Lepidocephalichthys berdmorei, Anabas
testudineus, Channa sp., Trichogaster sp.,
Puntius sp., Pethia sp., Synchrossus berdmorei
efc. are the potential candidate species for
aquaculture which required standardisation of
culture and breeding protocol. There is vast
scope for exporting ornamental fishes by
enhancing the revenue of the state. However, it
can be taken up with proper conservation
measures viz. standardization of breeding
technologies, in situ conservation etc. Wild fish
genetic resources (FiGR) represent the majority
of the genetic diversity that is available for the
further domestication and genetic improvement
of farmed fish.

Many wild FiGR are threatened with genetic
change or extinction. These wild relatives of
farmed and potentially farmable aquatic
species must be valued and protected in order
to ensure their future availability for use in
aquaculture. With adequate recognition of the
value of wild FiGR and sharing of the costs and
benefits of their conservation, there is still time
and opportunity for aquaculture to avoid losses
of wild genetic resources to the extent that
have been experienced in the livestock and
crop sectors. In situ conservation of wild FiGR
should be recognized as part of the nature
conservation sector, and should be pursued
through intersectoral action and cooperation.
Ex situ conservation of wild FiGR to
complement in situ efforts for aquaculture is an
important option and captive breeding can
assist conservation of some endangered fish.
For all aspects of the management of wild
FiGR, accurate and up to date information is of
paramount importance. Conservation of wild
FiGR should be accorded adequate importance
in funding allocations and in the sharing of
natural resources with other sectors. Therefore,
it is important first to recognize that wild FiGR
are vital for the future sustainability and
profitability of aquaculture and, second, to
invest adequately in their characterization and
conservation, so as to ensure their continued
availability.
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26th-27th October 2021 To conserved the endemic fishes resources of Manipur with the development of
live Genebank.

Title of the study: * Study Timeline: From 1% February, 2018 to till date

CONSERVATION OF ENDEMIC FISH GENETIC RESOURCE OF MANIPUR, + Geographic scope: Chindwin basin in Manipurand Barak rivers system of

NORTH EAST INDIA Man‘fpur

iri, Neolissochilus
Presenter:

Institut Laa )
28 G-

Hypsibarbus mykyinoe Bongong devden Ompok bimeculotus Neolssochilus strochey

Clovias mogey. Osteobrama balongin’

STUDY METHODOLOGY
RESEARCH OVERVIEW CONTD... Details:
1. Colection of specmen from diferent rver system

S'udy Me‘hodology: e mane G0 O
* Samples were collected from different river stretch of Barakand Chindwin .,,,,,,,,,_,‘c:,:',,_,‘,‘_,::m — ,,':,_
river syslem Barak river, Karon) Banapati Dstrict TEIENSIZE, 955 vel

Qe riwer Charmchanaper Dintrict WA NAE

* Fish are brought to CAU, Central farm for maintaining LIVE GENEBANK after Wverdak, Bshvapur Diskict HENArEE
Inirivar, rghal Zast Dadret 24040 N ST, el

* Reproductive biology of some selected species are being done

* GSl,

2, Ectimanon of in-situ environmental data

Wk e beghal | Thoutad river,

T Diatrict Thowbel District

* Breeding protocol of some of the species are being done
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3. Identification of specimen with the use of taxonomickey from the sub-sample.

. - . KEY THREATS AND OPPORTUNITIES
4. Stocking of fish into live gene bank at CAU central farm and
THREATS: Some of the species are becoming very rare in the wild, it may be due to
m ““ * leaching of fertilizers, pesticides and insecticides from the subsequent
- — — — — — agricultural filed in the river course,
ACAUMTY 20 8100 @ CTh a0 *  Pollution
HasDRESS = 100 s Lt s *  Mining of sand and stones from river.
JORENTE il ine e e i «  Obstruction of migratory rout for hill stream fishes
Lol a8 s a8 5L T48
o . i ) . *  Use of destructive fishing.
5. Optimization of breeding technique of Bangana devdevi and Hypsibarbus
myikyinae

OPPORTUNITIES:

* There is a good scope for uncovering fish genetic resources in Manipur
with the intensive exploitation

¢ There is a scope of addition of more candidate species in aquaculture
for augmentation of fish productionin the state.

*  Thereis more scope of conducting research on biology, stress response
and breeding of fish

KEY OBSERVATIONS/FINDINGS

* Fishes are successfully reared in the CAU Central farm, with zero mortality
+ Breeding technigues of Bangana devdevi and Hypsibarbus myikyinae are
standardized 1
Additionally, breeding of Ananbas testudenus, Ompok bimaculatus,

Clarias magur are being done.

KEY RECOMMENDATIONS

. There is a need of research on discoveries of endemic fish species with
intensive exploitation of wild water bodies

—rv— 1. Focus should be on identification of potential candidate species for
Farvaleady Farataddy diversified aquaculture.

Lo a fz ratuey #nee Jhewe
Aoashzafacundey 243823004 sumteran 224502400 apprterve 1. Endemic fish species can be conserved through establishment of live
“ rermta 236 fomrter Genebanks
Hervone uoed Cereprn ™ BoroproPH
Dese . i 1. Proper evaluation of fish and their categorization in IUCN status
Matcring caeinke e [
Sarvtvel ree 0N
Tpwnr oty @0 ®wT0
Frezofigering “E [
p \
4
— — . —— — — —— N — — - —
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Sanjenbam Bidyasagar Singh

Email: sanejnbidya.1617&@gmail.com

‘hone Number: 8794 851
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Presenter 17: Prof. Dandadhar Sarma

Study Title: Exploration and Evaluation of Fish Faunal Diversity of Dudhnoi and Jinari

Rivers of Garo Hills, Meghalaya

Authors: Dandadhar Sarma, H. Choudhury and K.K. Lal

Abstract:

Dudhnoi and Jinari rivers are two rainfed rivers
that originate from the northern slope of the
Nokrek Biosphere Reserve, Meghalaya and flow
northwards to empty into the Brahmaputra
drainage in Assam. The Nokrek biosphere
reserve is located in the Tura range, a part of the
Meghalaya plateau. Literature survey has
revealed that no previous studies were carried
out on the fish fauna of these two rivers, even
though about 30% of the associated village
communities are dependent on the fisheries
resources of the rivers. The present investigation
was carried out from October 2012 to March
2015. Collection of fish specimens, estimation of
relative abundance and taxonomic richness
followed standard protocols. A total of 36 fish
species of 28 genera under 16 families from the
Dudhnoi River and 58 fish species of 45 genera
under 21 families were collected during the
period. The occurrence of fish species like
Parambassis lala, Tor putitora, Bagarius bagarius,
which fall under the threat categories as per IUCN
signifies the importance of these two tributaries

Presentation

of the Brahmaputra in supporting rich
ichthyofaunal diversity. Fish species belonging to
the threatened criteria thereby require special
attention in the form of proper sustainable
management approaches. Relative abundance of
Cyprinidae was estimated as highest. The course
of Dudhnoi and Jinari, both originating from the
Garo Hills, Meghalaya, is highly varied and hence,
these rivers support immense ichthyofaunal
diversity in the form of both torrential and plain
water species. Species like Glyptothorax cavia,
Opsarius tileo, Schistura Savona, Batasio batasio,
Olyra kempi, etc. were restricted to the upper
stretches, these species being specially adapted
in the form of structural modifications to sustain
the harsh flow of water. A comprehensive biotic
assessment program is required for effective
protection of freshwater fish resources in both the
rivers, with initiatives to be taken from both
government and non-government bodies for
preservation of these indigenous germplasm of
Northeast India.

First International Symposium on Aquatic Biodiversity of
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of Dudhnei & Jinari River of Garohills, Meghalaya

Presenter: Prof. Dandadhar Sarma
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Research Overview

* Study Objective: The investigation was carried out to investigate fish
faunal diversity, and habitat ecology of River Dudhnoi and Krishnai
(both being tributaries of River Brahmaputra).

* Study Timeline: 1,10,2012 to 31.03.2015

* Geographic scope: Dudhnoi River, one of the tributaries of the River
Brahmaputra, originates from Jamge Bisik (the name of its source)
Mejolgre Chekchongbra (Garo Village) in East Garo Hills District of
Meghalaya. Two streams meets the river very near to the Village
Depaon. The streams are known as Saragma Chiring in west side of
the river and Ampatchi in east side of the river. the river enters in
Assam at Dainadubi in the name of Dudhnoi. After crossing Dudhnoi
town, it joins the Krishnai River and takes the name of Domoni and
finally meets the Brahmaputra River. Total length of the River 130 km

Study Methodology

« Five sampling sites each have been selected in both the River for collection of Fish
and water quality assessment.

«For collection of fish samples, an eco friendly electric fishing device had been
fabricated to catch the fishes in various sampling sites of the rivers as well as the
sites as indicated by the fringe villagers. Also, fishing nets (caste nets, gill nets)
were used.

*To examine fish faunal diversity of the rivers, experimental fishing was carried out
on a monthly basis with the help of local fishers. Fishes were also collected regularly
from local collaborator appointed in all selected sampling site,

«Collected species were preserved in 10% formalin for initial one week and then
transferred to 70% alcohol for permanent preservation.

Research Overview

+  Geographic scope: Jinari River: a small tributary of River Brahmaputra originates
from Nokrek Peak (about 1400 MSL, now declared as Nokrek Biosphere Reserve). After
flowing through certain areas of West Garo Hills and East Garo Hills via Bajengdaoba finally it
meets plain of Assam at Goalpara District. Before joining with River Brahmaputra at
Goalpara, the river routed through a wetland called Urpod Beel. During #ts journey from
Nokrek Biosphere Reserve to River Brahmaputra, several unnamed small rivers or streams
joined in it at various point of East and west Garo Hills. The approximate length of the river
from its origin to River Brahmaoutra is 140 km. The river flows between the alttudes of 1120
m MSLto150 m MSL. — e
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Key Threats and Opportunities:

Dudhnoi River: A total of 36 fish species of 28 genera under 16 families have been
collected during the period of investigation. According to IUCN, 2016 (ver. 2016.3) three
species (Parambassis lala, Allia colla and Bagarius baganus) as Near Threatened, two
species (Eutropichthys vacha and Glossogobius guturn) as Not Evaluated, one species
(Devario assamensis) as Vulnerable, two species (Anabas fesfudineus and Badis
assamensis) as Data Deficient, and the rest as Least Concern. Less diversity of fishes from
the river might have resulted due to Acid Mine Drainage (AMD) of ceal mining being
practiced in the bank of the river in its upper stretches.

Jinari River: A total of 58 fish species of 45 genera under 21 families have been collected
during the period of investigation. four species (Parambassis jala, Tor tor, Ailia coilla and
Baganus baganus) as Near Threatened, two species (Glossogobius gutum and Oreichthys
crenucoides) as Not Evaluated, one species (Devario assamensis) as Vulnerable, two
species (Anabas festudineus and Badis assamensis) as Data Deficient, rest are recorded
as Least Concern. One specimen of Oreichthys crenuchoides was collected in S; in
retreating mensoon which has been reported from Sonkesh River (tributary of Brahmaputra)
in West Bengal.




Key Observation & Recommendations:
. I . Community fishing through herbal poisen, electric fishing (and occasionally through
Key Obsewat'ons/nndmgs' dynamiting) in receding season is the significant feature in Garo dominated areas. Hand
picking is another method being executed by Garo tribes in upper reaches of both the rivers.
This free hand fish capturing method is done by lifting boulders. A boulder is lifted and
striked over the boulder where fishes remain hidden. Glyptothorax sp., Channa sp., and
eels are alse caught by this methed.

Garranasuta Ailiacoila

Psilorhynchus balitora Setipinna brevifilis A%
Large number of hill stream species with highly localized distributions from different families like Baftoridae, Prerocarpusmarsupium  pojigonum hydropiper  Careyaarborea  Vanguria spinosa
Psiorhynchidse, Cyprinidae and Sisoridse. Fish species like Orelchihys crenucoldes, Devario assamensis, The findings of the study indicate that the both the tributaries of River Brahmaputra is still very rich in
Channa stewartl, Badis assamensis, etc are restricted to the Brahmaputra basin in Northeast India. This terms of fish species diversity. Though the feeder channels of the rivers are subjected to varied
endemicity or restricied distribution along with various threats has been a major problem for the fish fauna of pressures (anthropogenic and natural) they are still rich aquatic ecosystems. Therefore, conservation
the region. Species like Glypfothorax cavia, Tor for, Opsarius fiieo, Schistura savona, Batasio batasio, Ofyra of these indigenous fish species, various strategies are the need ofthe hour, which may be halting of
kempi, etc were restricted to the upper streiches, these species being specially adapted in the fom of sitation, promoting controlied harvest and control of herbal poison or dynamiting

structural medificationsto sustain the harsh flow of water

Email:
sarma.dandadhar@gmail.com
Phone Number:9435314768
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Presenter 18: Shanglow L N Konyak

Study Title: Ichthyofauna Diversity of Dikhu River Mon District, Nagaland

Author: Shanglow L N Konyak
Abstract:

The present study was conducted to document
the Ichtyofauna diversity of Dikhu river of Mon
district of Nagaland. The study was conducted for
a period of one year starting from December 2017
to November 2018, so that species collection can
be done covering all the seasons. A total of 21
species belonging to the family Balitoridae,
Cyprinidae, Psilorhynchynchus, Amblycipitidae,
Bagridae, Sisoridae, Channidae, Belonidae, were
identified. Out of which 15 species were
belonging to Cypriniformes, 4 belonging to
Siluriformes and 1 each to Perciformes and

Presentation

Beloniformes. According to IUCN red list and
through habitat studies during the different
seasons, one species belonging to family
Cyprinidae is under IUCN — EN category, two
species from family Balitoridae and Sisoridae are
under IUCN — NT category, two species
belonging to Balitoridae and Cyprinidae under
IUCN — VU category and the rest sixteen species
were under IUCN — LC and IUCN - LR — nt
category

First International Symposium on Aquatic Biodiversity of
the North Eastern Region of India

26th-2Tth October 2021

Title of the study:iCHTHYOFAUNA DIVERSITY OF DIKHU RIVER OF MON

DISTRICT, NAGALAND.

Presenter: Ph.D Scholar, Shanglow Ln Konyak

Institute: Kohima Science College, Jofsoma, Nagaland. India
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Research Overview

+ Study Objective:To study the fish diversity and to find out the present IUCN
status of the available fish species of Dikhu River system of Mon District.

«  Study Timeline: From December 2017 to 2018

+ Geographic scope: Longitude 94.70 |Latitude 26.54 Elevation 486m.The
Dikhu river is one of the most prominent rivers of Nagaland which passes
mainly through Zunheboto, Tuensang, Longleng. mokokchungand Mon
districts of the state. The Dikhu river is one of the tributaries of Brahamaputra
and its originated from Nuroto Hill area of Zunheboto district.



Study Methodology

+ Fish samples were collected by using cast net, gill nets of various
sizes and varies locally adopted technique.

» The documentation and collection of specimens was carried out with
the help of local fishermen having more than a decade of experience in
fishing technologies.

* The specimens and the sites of area were photographed and all the
essential data like place of collection, number of fish caught and body
colour , body marking etc were recorded.

« Specimens were identified following Ao s,Dey Sc,Sarmah SK(2008).
Fish and Fisheries of Nagaland and Jayaram KC. The Freshwater
Fishes of the Indian.

Key Observations/Findings

- Primary threats to the biodiversity in Dikhu river include climate
changes, deforestation, land use change, Agriculture expansion and
open-pit mining etc contributes significantly to habitat loss.

* The key challenge to addressing biodiversity impact include the
lack of financial, limited data access to protected area and the lack of
public participation environmental planning

Key Threats and Opportunities

- No immune to further change of existing threat intensity or the new threat
arises.

« Threat like overfishing, increasing agriculture development and climate
change are likely to invite the challenge in near future

« The effects of which are not predictable.

Opportunities

« Powerful insights research are in need to safeguard and to preserve
germplasm of the existing fishes species which are categorized in the IUCN
endangered list.

« Research unexplored area.

Key Recommendations

- To design realistic pilot activities that develop concrete solutions to
conserved the biodiversity loss.

+ To build further awareness of biodiversity issues in the public sector
+ To seek support from donor and expert to provide the building
capacity of government agencies for the biodiversity conservation.

«+ International and National environmental initiatives need to be
strengthen.

« Local media by using various communication channel to enhancing
the knowledge on biodiversity issue and to improve their ability to raise
public awareness.



Contact Details

Email: shanglowlowming@gmail.com
Phone Number:+917005937264
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Presenter 19: Simanku Borah

Study Title: Understanding the Spatio-Temporal Variation in Fish Community
Structure of a Large Himalayan River, Siang

Authors: Simanku Borah, Pranab Gogoi, S.C.S. Das, Kavita Kumari, A.K. Yadav, B.C. Ray,
Amulya Kakati, B.K. Bhattacharjya, and B.K. Das

Abstract

The present study was carried out during 2017-20
to study the fish community structure and
physico-chemical properties of River Siang in
Assam and Arunachal Pradesh. Sampling was
carried out at seasonal intervals, pre-monsoon,
monsoon and post monsoon across six stations (5
in Arunachal Pradesh and 1 in Assam). A total of
78 fish species under 14 families have been
recorded during the course of the survey.
Cyprinidae was found to be the most dominant
family with 39 species. Shannon index (H) ranged
from 1.111-3.308, Simpson index (1-D) from 0.6304-
0.9547 and Evenness index from 0.3387-0.8927.
During the study period the highest number of
species was reported during post-monsoon and
along lower stretches of river viz. Pasighat in
Arunachal Pradesh (53) and Oiramghat in Assam
(65). Low species diversity was observed during
monsoon season. Year-wise analysis showed that
the lowest number of species was reported
during 2017-18 (31), which may be due to poor
water quality, particularly high turbidity
(147.14490.56 NTU) and low transparency
(8.9318.12) recorded during the period.

Presentation

Water quality improved in the subsequent years
and so did fish diversity with 60 species reported
in 2018-19 and 78 in 2019-20. Canonical
correspondence analysis to determine the
influence of water quality parameters on fish
species abundance revealed that water
temperature and ORP has a positive influence
and turbidity has a negative influence on
abundance of Aspidoparia jaya. Dissolved oxygen
has a positive influence on abundance of
Opsarius barna and Pethia conchonius, while
depth has a positive impact on abundance of
Bangana dero and Labeo dyocheilus. The present
study can help in understanding fish diversity and
community structure in relation to ecological
attributes on a spatial and temporal scale in River
Siang and can contribute towards formulating
specific conservation measures in this headwater
of Brahmaputra, the lifeline of north-east India.

First International Symposium on Aquatic Biodiversity of
the North Eastern Region of India

26th-27th October 2021

Title of the study: Understanding the spatio-temporal variation in fish
community structure of a large Himalayan river, Siang

Presenter: Dr. Simanku Borah, Scientist (ARS)
Institute: ICAR-CIFRI Regional Centre, Guwahati
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Research Overview Contd...
Research Overview

* Fish assemblage pattern also offers insights into
health status of aquatic ecosystems (Oberdorff et al.,
2002; Hamzah. 2007: Gregory et al.. 2009).

Headwaters of Brahmaputra in Arunachal Pradesh is known as Siang and has a

length of 160 km (Bhattachajya et al., 2017), criss-crossing the hills before

draining the plains of Assam.

¢ Present study was undertaken to analyze fish
community  structure and  physico-chemical
properties of River Siang in Assam and Arunachal
Pradesh.

* Study period: 2017-20.

Geomorphological, ecological characteristics of aquatic systems govern fish
community structure both in terms of species richness and distribution (Orrego et
al., 2009: Alexandre and Almeida. 2010).

Seasonal variation greatly influence fish abundance (Novaes et al.. 2014) and
plays an important role in recruitment, breeding pattemns and food and feeding
habits of a species (Das et al., 2012).

Study Methodology Key Threats and Opportunities
+ Sampling frequency: Seasonal (Pre monsoon: -~ « Threats + Opportunities

Monsoon and Post monsoon) ‘ ; A X X - . N X

[ ) = v Habitat destruction (Siltation etc.) v Rich biodiversity hotspot

. i tations: ¥ =

Sampling stations: 6 v Dams and barrages v Least explored waters
* Fishes were identified with standard literature . ’ . . . ;

(Talwar and Jhingran, 1991). £ v Destructive fishing practices V' Omamental fisheries

- V' Aqua tourism and sport fisheries

+  Water quality (13 parameters) analysed following
multiparameter water quality probe (Model 9829,
HANNA, Romania) and APHA (2005).

+ Statistical analysis using PAST ver 4.0 and

v Mostly under exploited

Primer ver 6.0,
p BN
_C\ = ~ ——— e — = — -
= —— - ————



Key Observations/Findings

CCAPLOT N
. Key Recommendations
)
o . + Ecological profile of any aquatic system plays a
% " . : = - . key role in its biodiversity. Hence, emphasis is
Y : NS to be given to sustain the ecological profile of

- natural systems in event of any developmental

.
s : activity,
(f & f f J” / ) ty
e e Diversitylndex Max  Min * Restricting destructive fishing practices like
Simpeon_1-D 09547  0.6304 " . .
Shanmon_H 138 1 dynamiting and electric  fishing  through

+ Cyprinidae was most doesinant foeily with 30 species. Eremn e T MR AN awareness and legislations is of urgent need.
*  Lowest aumber of species was reported during 2017-18 (31), which may be due to poor water quality, particularly high rorbidity
(147.14290.56 NTU) recceded during the period * Development of sport fisheries.
* Water qualky improved in the subsequent years and so did fsh diversity with 60 species repoetad in 2018-19 and 78 1 2019.20.
*  Canonical correspondence analysis revealed that water temperature has a positive influence and turbidity has a negative influence on
sbundance of Aspidoparia java. Dissolved oxygen has a positive influence oa abuadance of Opsariss barma and Periia conehonins,
whie depdh has a posiive wrpact oo asbundance of Bangana diro md Ladeo dvocketins.

"
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Presenter 20: Sarbojit Thaosen

Study Title: Exploration and Evaluation of Ichthyofaunal Diversity of Dima Hasao

District, Assam, Northeast India

Authors: S. Thaosen, H. Choudhury, D. Sarma and K. K. Lal

Abstract:

Dima Hasao District is one of the twin hill
districts of Assam, northeast India. The district
has untapped potential for fish and fisheries in
terms of vast aquatic resources like rivers,
streams and lakes, including inundated areas
of rice cultivation. However, studies on the
ichthyofaunal ~ assemblage, and habitat
structuring and mapping of the region are
deficient. In view of this, a survey was carried
out from January 2012 to December 2015 to
analyze the pattern of distribution, taxonomic
richness and abundance of fish species of the
major river systems, viz. Diyung, Mahur, Kopili
and Jatinga rivers of Dima Hasao. To examine
the fish fauna, experimental fishing was carried
out on a monthly basis with the help of local
fishers. Fishes were collected regularly from
locally-appointed collaborators at all sampling
sites. Efforts were made to collect the fishes at
different hours, including morning, daylight,
evening and night, from all sites. A total of 90
fish species were collected under 8 orders and
20 families comprising torrential, semi-
torrential, migratory and plain water forms.
Seasonal variation of fish abundance was also
observed with least collection in the monsoon
season. Occurrence of hill stream fishes of the
genera Garra, Glyptothorax, Psilorhynchus and
Pseudolaguvia suggested linkage with the
habitat morphology of fast-flowing rivers and
streams, with rocky bed and shallow depth;

whereas, plain-water species like Chitala
chitala, Sperata aor and Rita rita were found in
deep pools of the rivers. Species like Badis
tuivaiei, Glyptothorax  scrobiculus  and
Amblyceps laticeps were restricted to the
Jatinga River of the Barak drainage. Proper
taxonomic identification along with studies on
biology and phylogeny among certain endemic
species from the region for asserting
conservation is demanding. It was observed
that the contribution of riverine capture
fisheries is declining sharply. Extraction of sand
and gravel from river bed has direct and
indirect negative impacts on the semi-torrential
and migratory fishes. Notably, stone quarrying
and sand mining in the Diyung, Mahur, and
Jatinga rivers is another man-made activity
responsible for water pollution and as well as

habitat destruction of fish species. Semi-
torrential fishes of the genera
Lepidocephalicthys, Schistura,

Paracanthocobitis, Gonorhynchus and Botia are
mostly at risk as these fishes feed and take
shelter beneath the sand, pebbles and crevices
of rocks. The present study will act as a
baseline data for  conservation and
management of aquatic biodiversity of the
districts.
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First International Symposium on Aguatic Biodiversity of
the North Eastern Region of India

Research Overview

Study Objective:
26th-27th October 2021
*  Dima Hasao District is one of the twin hills districts of Assam, northeast India, The district has
Exploration & Evaluation of |chthyofauna| diversity of untapped potential for fish and fisheries in terms of vast aquatic resources like rivers, streams and
. . . lakes, including inundated areas of rice cultivation. However, studies on the ichthyofaunal
Dima Hasao DlStrlCt, Assam, Northeast India. assemblage, and habitat structuring and mapping of the region are deficient. In view of this, 2 survey
was carmed out.
Presenter: Associate Professor, Sarbojit Thaosen +  Study timeline: January 2012to December2015.
Institute: Haflong Gowvt, College +  Goeegraphic Scope: The major river systems, viz. Diyung, Mahur, Kopili and Jatinga rivers, of Dima
- Hasac
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Research Overview Contd...

Study Methodolo
* Map, Fish Species and fishing gears: y ay

* Tracing of the rivers was carried out physically .

M= ™

cae) T~y
¥ ) § A ’ *An electric fishing device has been fabricated to catch the fishes in various sampling site.
L + Different fishing gears were used.

« Collected species were preserved in 10% formalin

+ Evaluation of habitat ecology of the rivers, diversity pattern of the species, taxonomic
status of the collected species have been carried out following standard methed.

« Indigenous Technological Knowdedge (ITK) and demographic data collected from the
villagers through interview.

* Physico-chemical parameters of water, estimated following APHA (2005).

«Fishes were identified following Talwar and Jhingran (1881), Jayaram (1999), Jayaram
(2006) and Vishwanath et al. (2014)




Key Threats and Opportunities:
i Over exploitation of fishes using destructive fishing.

® \Water pollution.

® Sand andstone quarries.

® Potential for Eco-tourism.

Key Recommendations:

The Dima Hasao district represents a rich granary of ichthyofaunal
resources, for 50 different species have been identified so far, and these together,
comprise a complex which has the potential to form an ichthyofaunal hub of
freshwater fishes within the northeastern region of India. The Diyung, Mahur and
Jatinga rivers are torrential water bodies flowing through undulating hills and
dense tropical deciduous forests. These rivers may still harbour many rare fish
species, possibly undescribed yet, that demands further exploration, taxonomic
identification and validation for proper management of these indigenous resources
of Northeast India.

Conservation of both rivers and fish species is of utmostimportance

As of today 02 (two) new species have been described from the area,
Garra clavirostris and Pschylorynchus nahlongthai.

Efforts in conservation of species has started locally by Local
Government, Forest department and also an NGO (DHARA).

Key Observations/Findings :

[ ]
A total of 50 fish species were collected under 8 orders and 20 families comprising
torrential, semi-torrential, migratory and plain water forms.

Seasenal variation of fish abundance was observed with least collection in the monscon
season.

[ ]

Occurrence of hill stream fishes of the genera Garra, Glyptothorax, Psilorhynchus and
Pseudolaguvia suggested linkage with the habitat morphology of fast-flowing rivers and
streams, with rocky bed and shallow depth;

[ ]
Plain-water species like Chitalachitala, Sperataaor andRita rita were found in deep
pools.

L ]
Species like Badis fuivaiei, Glypfothorax scrobiculus and Amblyceps laficepswere
restricted to the Jatinga River of the Barak drainage.

Contact Details

Email: thaosensarbopt@yahco.in
Phone Number: 8435077 180/70029357 36
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Presenter 21: Yengkhom Chinglemba

Study Title: Diversity of Nemacheiline Loaches of Manipur and its Conservation
Authors: Yengkhom Chinglemba and Yumnam Rameshori

Abstract:

Manipur, one of the Northeastern states of
India, is a part of the Eastern-Himalaya
Freshwater Biodiversity Hotspot. The diversity
of Nemacheiline loaches is very high in the
state due to its varying topography and
presence of two important drainages of
Northeast India viz.,, the Chindwin and the
Barak drainage. Nemacheilid fishes typically
inhabit fast flowing water of small streams and
are diagnosed in having small size; body colour
pattern usually with saddles or bars or both;
and fleshy lips with grooves, forming cushions
and pads. In the present study, the diversity of
Nemacheiline loaches of Manipur have been
studied. A preliminary study shows the
occurrence of 22 species belonging to five
genera viz.,, Mustura, Neonoemacheilus,
Paracanthocobitis, Rhyacoschistura and
Schistura, of which 13 species are distributed in
the Chindwin drainage while 9 species are
distributed in the Barak drainage. Among these
five genera, the genus Schistura accounts for
about 54% of all nemacheiline loaches in the
state with 12 species.

Presentation

Morphological characters exhibited in the form
of oromandibular structures, suborbital flaps,
pectoral fins, air bladder capsules, coiling
pattern of alimentary canal and body colour
pattern of  Musturs, Neonoemacheilus,
Paracanthocobitis, Rhyacoschistura and
Schistura are studied in detailed. Many of these
loaches are endemic to Manipur and facing
numerous  threats owing to  various
anthropogenic activities. Additionally, several
parts of the state remain inaccessible due to
difficult hill terrain, poor transport and
communication facilities and lack of funding for
research. Therefore, further exploration is
needed in the future for proper documentation
of the Nemacheiline loaches of Manipur. New
taxa are expected as well. Conservation
strategies for these fishes are also discussed in
the present study.

First International Symposium on Aquatic Biodiversity of
the North Eastern Region of India

26th-27th October 2021

Diversity of Nemacheiline loaches of Manipur and its Conservation

PhD Scholar, Yengkhom Chinglemba
Department of Life Sciences (Zoology), Manipur University




Research Overview
¢ Study Objective:

1) To study the diversity of nemacheiline loaches of Manipur,
Northeast India

2) To describe new taxa (many new species and genera are
expected)

3) To develop DNA barcodes of loaches of Northeast India

+ Study Timeline: May 2019 to September 2021

» Geographic scope: Chindwin and Barak drainage of Manipur, Northeast India

* Species covered: Nemacheilid genera -
Mustura, Neonoemacheilus, Paracanthocobitis, — -
Rhyacoschistura and Schistura

Singer et al.

Rhyacoschistura
(Chaudhuri)

Schistura chindwinica (Tiak & Hussain)
« Study Methodeology: Integrative taxonomy

Study Methodology

+ Using electro-fishing equipments, Nets and Traps
* Market sampling

+ 10% formalin following Walsh & Meador (1988)
+ Tissue samples (muscle tissue, fin clips, whole
specimens) preserved in 95% ethancl 1

+ Counts and measurements followed Kottelat (1990)

Genomic DNA Isotation "-‘ chematized nen‘wl’-‘:ld kach to ihustrate h
* Followed Sambrock et al, 1989 with slight modification measurements taken on the head and body
(Kotielat 1990)
PCR Amplification Sequence analysis
* Using Universal primersF1 &R1 + using Gene Runner V 3.0 software, Clustal W &
MEGA V.7.0 software

Key Threats

+ Sand and gravel mining

+ Dams, hydroelectric project and barrage
« Water pollution

+ Climate change

- o O
3) Catching fish using local b) Sand and gravel mining
dynamo

Opportunities

+ Opportunity for researchers and conservationist to explore the rich diversity
of Nemacheiline loaches of Manipur

« Identify and categorisation of species at risks
+ Farmers can uplift their economy through captive breeding




Key Observations/Findings

5 genera
» 24 species of Nemacheding laches under five genera found in = Semstura
Marspur - Myetirs
» Chindwin drainage — 15 Barak drainage - 9 = Perssasivosbin
- Neronchals
« Fnjacomhstes
1 Schiswa Entangare Engemicto -—
AMIQUERNSNGES L Imphad Valey .
2 [Ere—— Endangere | Endemicto > Inthe last two decades, Vehwanath and co-workers (inclding
d g'u"‘a;':;zw our taam) have discovered 11 spacwas of nemacheiine baches
new 1o science from Manpur
E d == » Recendy, our team have recorded two species from Manpur —
;’:‘;‘;’:" Schistura nibrimacilala and  Paracanthocobitis  finypha
[ FrTey——— Entanpars | Ensemicto » Mustura sp. — an expected new stone bach from Manpur [peper
a f‘-‘:‘l;‘ ‘g;'-»‘ under revew, Zootaxa ZXRP-369]
»Many new spackas awatng Gscovery
l S | Schimmchingwinics | Vulrabis >Rate of pace of discovery siow
8 SCMEE KGOS \uineratie »DNA barcoded for 15 specws of nemacheilne losches from
l 7 SoMEWE NS0T Wuneratie “U"WT
a Sehisg siephi Vuhneratie
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Key Recommendations

< More exploration to interior parts of Manipur for proper documentation of
Nemacheiline loaches

< Awareness programmes involving the locals and farmers about the value of
conserving the fish diversity

< Prevention of used of piscicides in rivers

4 Environment Impact Assessment (EIA) before constructing dams and
barrages

< Setting up of fish sanctuaries for threatened species

< Adoption of selective captive breeding and culture techniques

< Regulating introduction of invasive species

Email: chinglemba yengkhom@gmail.com
Phone Number: 7640882427




Session 2: Threats for Aquatic Ecosystems

Presenter 22: Dr Bandita Talukdar

Study Title: Evidence for Mutagenic Effects of Acid Mine Drainage on Fish Fauna on

Simsang River, Meghalaya, India

Authors: Dr Bandita Talukdar and Prof. Dandadhar Sarma

Abstract:

Aquatic biodiversity of the Simsang River, Garo
Hills, Meghalaya has been threatened by large-
scale environmental degradation caused due
to extensive Acid Mine Drainage (AMD) of coal
mines. In the present study, an effort has been
made to detect the mutagenic effects on
Simsang River due to AMD of coal mining on
Channa punctata (Bloch) as a model organism;
using comet assay, micronucleus and
chromosome aberration tests. For this, water
samples were collected seasonally from three
pre-selected sampling sites and exposed to
fishes and assessed under laboratory
conditions. Physico-chemical analysis of water
samples indicates very low pH, increased level
of sulphates and iron beyond permissible limit.

Presentation

The mutagenic effects, which were assessed
by the comet assay, micronucleus and
chromosome aberration test, demonstrate
significant differences in different seasons in
different sampling sites. The frequency of cells
with DNA damage was higher in water samples
collected from the affected site (S2). The results
of this study indicate that some of the area of
the Simsang River is contaminated with
substances that are mutagenic to fish fauna of
the river.

Keywords: Mutagenic, coal mining, comet
assay, micronucleus, chromosome aberration
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Research Overview

«Study Objective: To assess the mutagenic effects on fish (Channa punciata) exposed to the
water of Simsang River contaminated by AMD of coal mines through comet assay,
micronucleus and chromosomal aberration test.
«Study Timeline: From December 2012 o June 2016
«Sampling sites: Simsang River, the longest river of Garo Hills, originated from Nokrek
Biosphere Reserve of West Garo Hills, Meghalaya (altitudes of 1412 m MSL).Three sampling
sites were selected in the Simsang River. with different degree of coal mining impact.
% Site 1. Near Rombagre, (S;. {longitude 90°3421'E & latitude 25°32'41'N} free from coal
mining activities and was used as the reference site,
< Site 2, Nangalbibra (S, {longitude 90°4439'E & latitude 25028 22'N} maximum coal
mining activities are practiced (Fig. 2) in the hills of the vicinity) and
% Site 3. Baghmara (S;. {longitude 90°379'E & latitude 25°12'1'N} coal dumping
activities are found at the bank of the River) in the downstream.
*  Species covered (if any): Channa punctara (Bloch) as a model organism

Study Methodology

* Freshwater fish Channa punciata (Bloch) 17.47+2.21 g (meant SD) has been selected for the
exposure tests. Prior to experiments. the fishes were acclimatized for 7 days. For the expeniment,
they were released mto the aquariums with water from cach sampling site within 4 hours after
collection of the sample water. Static toxicity tests were performed for a period of 20 days,

« pH. salinity, dissolved oxygen (DO), free carbon-dioxide (FCO2), alkalinity, conductivity, total
dissolved solid (TDS), sulphate, lead, chromium, copper, nickel, iron and zinc of water sample
collected from the niver was performed as per method of APHA (2005).

*Micronuclel analysis were performed (Fenech.,1993) with the erythrocytes of fish after
EXPOSUTEs,

« Alkaline (pH > 13) Comet assay was performed adopting the method of Singh et al., (1988).

« Chromosomal aberration test was performed following the method of Bertollo et al., 1978.

*All Statistical analysis was carnied out using the Statistical Package for the Social Sciences
(SPSS) 18.0.
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Research Overview continues....

* Coal mining is done through rat hole mining techniques to exploit shallow reserves with severe
environmental impact.

The largest water quality problem associated with coal mining is undoubtedly Acid mine drainage
(AMD) which makes water highly acidic and rich in heavy metal concentration

« High metal concentration in mining areas may lead to its bioaccumulation in fish tissue which

leads to mortality.
* Therefore in this study the micronuclel assay. comet assay and chromosomal aberration has

found wide application as a sensitive method for evaluating DNA d m fish d to
xenobiotics in the aquatic environment.
Key Threats and Opportunities
THREATS OPPORTUNITIES
»The unscientific rat-hole mining damages »Focus should be on the

the landscape causing death of rivers,
streams, ultimately killing aquatic biota.
»Coal mines have a heavy water demand,
to wash off its impurities-the effluents are
diverted to downstream.

»The course of river can be affected.
»Rat-holes are death traps and, het and
humid inside of rat-holes endanger the
health of miners.

combination of a contrelled transition,
increasing domestic supply, growing
renewable energy, and cleaning up
coal emissions.

»Eco-Mine tourism

e . e
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Key Observations/Findings

VvResults showed low pH, DO and relatively
high level of sulphates and some heavy metals
i the S,. The heavy metals Fe, Pb, Ni. Mn and
Zn were detected above the permissible limit
in site 2 and concentration was found.
Vincrease in micronuclens frequency was
observed in fish populations exposed to
affected river water collected from site-2.

Vin site 2, fish group shows a significant
increase in DNA  migration maximum
observed in monsoon season.

VA significant increase in clastogenic damage
was found in water collected from site 2.

Vv Analysis of chromosome aberrations showed
structural alterations (e.g. gaps and breaks),
de-condensation of chromatin  and ring
formation.

Fig. 1. Arrow indicates (a) Micronudeus. (b) chromatid
gape. () chromatid bregks (d) Ring formation; (e}
Decondensation, {f) End to end joring. (9) Type 3; high-
leved damape cbserved in comet assay.

Contact Details

Key Recommendations

v Modemise mining operations (Desulfurization, deashing and demineralization techniques)
vPublic awareness and clean coal technologies should be developed and used to limit
particulate emissions, waste from coal production.
v Appropriate implementation of mining policy.
Utilization of mine water.

v Extraction and use of sand from over burden
VFirst mile connectivity project

Vv Bio Reclamation and tree plantation

v Setting up solar plants.

Encourageand
emphasizeon
alternativeclean
sourceof energy to
meet future energy
demands

Email: bandita talukdar88@gmail.com
Phone Number: 08508152506




Presenter 23: Hemanta Pokhrel

Study Title: Ecological Integrity and Fish Diversity of Dzii and Doyang River System,
Northeastern Himalayan Region Nagaland, India

Authors: Hemanta Pokhrel, Kedolhouse Kuotsu, Sarada Kanta Bhagabati, Rajdeep Dutta,
Abdul Malik Ahmed, Dipanka Nath, Raktim Sarmah and, Lowanu Prasad Mudoi

Abstract:

A 12 months’ study was conducted from
January, 2019 to December, 2019 along 152 km
stretch (263 msl to 867 msl) on a monthly
interval in-order to assess the fish diversity and
ecological integrity of Dzii and Doyang rivers
system, Nagaland, India. During the study
period, a total of 45 fish species belonging to 5

orders, 9 families and 21 genera were
recorded. The Cypriniformes order was
dominant with 28 species, followed by

Siluriformes with 5, Perciformes with 3 and 1
each from Beloniformes and
Synbranchyformes. According to IUCN, 2017
conservation status among the recorded 45
fish species 1 (for putitora) was Endangered
(EN), 2 (Schistura Naganensis; Schizothorax
richardsoni)  were vulnerable (VU), 3
(Neolissochilus hexagonolepsis; Neolissochilus

Chlorophyceace (30%), Bacillariophyceae (17%)
and Cyanophyceae (13%) and Zooplankton of
12 genera under 3 family namely Cladocera
(20%), Rotifera (13%) and Copepoda (7%).
Water quality parameters like surface water
temperature, water velocity, pH, DO, Total
alkalinity, Total Hardness, Electrical
conductivity, COD, BODs, Nitrate, Ammonia,
Phosphate were found to be congenial range
for fish round the year except few parameters
like turbidity, Total dissolved solid which is
recorded slightly in the upper range during
monsoon season. Overall productivity of the
river system was also estimated, gross primary
productivity ranged from 0.090 - 0.154 g C m*3
d' and net primary productivity ranged from
0.041-0.071gC m3d™.

hexasticus, Glyptothorax striatus) were Near Keywords: Diversity, Ichthyofaunal; River;
Threatened (NT). A total of 30 genera of Doyang, Nagaland.
plankton were also collected from the study
area out of which phytoplankton consist of 18
genera under 3 family namely:
Presentation
First International Symposium on Aquatic Biodiversity of
the North Eastern Region of India
26th-27th October 2021
Ecological Integrity and Fish diversity of Dzii and Dovang river system,
Northeastern Himalayan region Nagaland, India
Hemanta Pokhrel, PhD. Scholar
College of Fisheries, Assam Agricultural University, Raha, Nagaon-03
2% 5 = @
fr -~ -
- S S




Research Overview
A 12 months study was conducted from January, 2019 to December, 20
ne 132 km stre 53 msl to 867 msl) on monthly mterval in- ap

=01

19

~
OBJECTIVES
1. To systematically study and record ichthyofaunal diversity of Dzii and Doyang
niver system of Nagaland
2. To identify anthropogenic factors affecting ichthyofauna of the river systems y
-~
A total of 45 number of fish species belongingto 5 orders, 9 families and 21
genera were recorded.
J

Study Methodology

* Fish species were identified using standard keys
(Joyarmnm 1981&1999; Tahvar & Jhingran, 1991;
Kottelat, 2013 & Vishwanath. 2014).

* Fish Diversity mdices for fish was calculsted for
Shannon,  Simpson, Evenness and  Margalef
according to Tucker et al (2017) using Past 3

o  Seection md o : of pl

course of the river,
¢ Identification of different zomes of the niver

based on flow characteristics and fixation of software.
sampling stations
- 5 . * A of ecosy grity of river Doyang
*  Periodic samplmg. Collection and proper is carrsed out on petiodi itoeing of physs

preservation of fish specimens. chemical parameters of river water samples
I collected from 6 sampling sites of the rivers
¢ ldenbixation of fish following standard protocol (APHA, 200%; CPCB,
taxonomic keys. 2011).
*  Water qualty mdex was developed according to
Brown et al.. (1972).

following

P

Station

(5]

Research Overview Contd...

Sites Latitude  Longitude Al

(mtr)
Mithelephe 23°37'20.7 94°11'27.1 867
Kohima "N *E
Kohima-  25°39'19.6 94°11'11.6 754
meluri road "N ‘E
Chakabama 25°41'10.6 94°11'04.7 695
Nagaland "N E
Wokha 25°32°65" 94°36°43" 610
Mokochung N E
Road
Longidang, 26°01'24.0 94°21'29.9 410
Nagaland N *E
Mukhami, 26°06'54.0 94°23'11.5 2835
Nagaland N "E

1

Key Threats and Opportunities

Key Threats

N

Constant removal of sand gravel and boukders from
the siver bed.

Constant dumping of solid waste like polythene bags,
paper waste and domestic sewage in the river system

Unethical fishing practices

Bt

Opportunities

o

+ Community based

conservation
Ormamental value of fishes

Establishment of Cold wate!
fish hatcheries

Ecotourism

~

r
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Key Observations/Findings

Mastacend
(A total of 42 aumber of fish ?&k‘ m 04 l’h)‘r:t\n E‘lil-in ‘:::;a“ Bt‘:::.‘n)l;);lr\y-
ceders, 10 families and 23 penera were recoeded \\ £

*  Diversity indices indicates that statioas £ and 6 are Shertrychda
more diverse compared to other staticns “

*  For the first time Cytochrome Oxidase subuait 1 (COI)
of mitochondrial gene sequences of (41) fish species
W d asd fully submitted to NCBI
gene database from the stady wea

N )

1%

Key Recommendations

N

¢ Stop extraction of sand. pebbles and
boukders from the siver system

¢ Declaration of green zome for
prevention of legal fishing practices

*  Strict enforcement of existing fishery
laws

* Development of conservation plan for
economically important fish species

.

Key Observations/Findings

Water Quality Index

0

«  Water quality indices when compared to 0
the standard suggested that water quality
was unsuitable for drinking and fish
culture during monsoon and winter
season after proper treatment. o -
ml
*  Pre-monsoon water quality index values

indicates that the water is suitable for Promorosn Mereacn Wirkur
fish culture but not for drinking purpose. Semson

WSaon1 EStton2 BSHond ESiond EShkonS I Saon 6

Wl Wales Cusiity Statss (WOS) Possbie usage
Orning. imgaton andindushial
Good Orinking inpaton andinduavial
Poor Imgation and ndustrial

76100 Wery Poor Imigation

LU LRLLY Ureutatie for dming and Ssh  Proper tregiment required Sefore
auture use

WQI range, status and possible usage of the water
sampk (Brown ef al., 1972)

1. would like to acknowledg t National Mission on Himalayan
Studies (NMHS), Nodal Institute GBPNIHESD, Ministry of
MoEFCC, Govt of India, for the financial assistance under Project
ID: GBPNI/NMHS-2017-18/HSF-04/600. I also offer my sincere
gratitude to Dean, College of Fishenies, Dr. S. K. Bhagabati and Dr.
R. Dutta, PI. Himalayan Resecarch Fellowship Programme. College
of fisheries AAU, Raha for kind support and guidance.
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Presenter 24: Yumnam Rameshori

Study Title: Uncharted Alien Fishes in Manipur: Friend or Foe?

Author: Yumnam Rameshori

Abstract:

Unquestionably, the issue of alien or
introduced freshwater fish species is on the
rise. Particularly, the increasing presence of
alien fishes in recent years in the freshwater
ecosystem of Manipur is alarming. In order to
assess this issue of complex and evolving
relationship with the native species, in
conjunction with the degrading freshwater
ecosystem, inventory and new approach is
paramount. In Manipur, a number of freshwater
alien species have been introduced to increase
the fish productivity, since 1975 which have
caused extensive, sometimes catastrophic,
changes to our native ichthyofaunal
component. A preliminary study shows as many
as 18 alien fish species viz., Ctenopharyngodon
idella (Grass carp), Hypophthalmichthys molitrix
(Silver Carp), Cyprinus carpio (Common Carp),
Labeo rohita (Rohu & Jayanti Rohu), Cat/a catla

(Catla), Cirrhinus mrigala (Mrigal), Clarias
macrocephalus (Thai  Magur), Clarias
gariepinus  (African  Catfish), Oreochromis

nilotica (Tilapia), Oreochromis mossambicus
(Tilapia), GIFT Tilapia, Piaractus brachypomus
(Pacu), Pangasius hypophthalmus (Pangasius),
Anabas  (Viethamese Koi) testudineus,
Hypophthalmichthys nobilis (Big Head),

Presentation

Chitala chitala (Chitala), Ompok pabda (Pabda),
Mylopharyngodon  piceus  (Black  Carp),
Cyprinus rubrofuscus (Amur Carp). Of these
only three species viz, Clarias macrocephalus
(Thai Magur), Clarias gariepinus (African
Catfish) and Piaractus brachypomus (Pacu)
have been identified as having negative impact
and has been banned in the aquaculture sector
of the state.

However, apart from recorded alien species
introduced, there are indications of increasing
illegal entry of new alien species through grey
markets and aquarium trades making the
problem more serious. An inventory study is
carried out to evaluate the impact of alien
species on the freshwater ecosystem. At
present, our study shows that there is no
comprehensive database on alien fishes of
Manipur and NE India in general. We conclude
that consideration of alien species as non-
invasive (friend) or invasive (foe) requires a
multi-dimensional holistic study including socio-
economic, ecological and local dimensions.

First International Symposium on Aquatic Biodiversity of
the North Eastern Region of India

October 2021

Uncharted Alien Fishes in Manipur: Friend or Foe?

Presenter: Assistant Professor, Rameshori Yumnam

Institute:

Department of Life Sciences (Zoology),

Manipur University, Canchipur, Manipur, India-795003
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sty Objective 1 to 333655 the alien speciks in Manipur
2 to understand the imgact of alen species on the native fishes
3 to provde a plausible soktion 1o the problemn of alen species

Geographic scope case study in Marspur bt thes problern s redevant 1o the entire
states of Northeast india

ARka
e T

Suckes mouth caffish

Clanasganepinus

Sucker mouth catfish Ovecchiramis mossambca
“Alen” specks havng been introduced outside ks natural distribution ("exctic”, ‘non-native” and ‘non-indiganous” are :
FYNonyms Gambusia affinis Cyorinus .

“Iraswe” tending to expand into and modfy ecosysterns towhich it has been introduced
Thus, a species may be dien without being rvasive, or, in the case of a species native 10 a region, & may ncrease and
become invasive, without actually being an aen species

(Weergovernmental Platform for Biodiversity and Ecosystem Senvices (PBES) definition of an IAS)

Impacts on Native fish

Ecological ‘ Study Methodology
«  Compethion (food 8 space] or pradation with nathve species kadng 10 1. Review of literatures

elmnation of he nat:

o ° e 2. Through Internet and social media
3. Through data from farmers and fish anglers
o being Wil tham novel perasites and pethogens o he ifnedad s 4. Through Questicnnaires
Genetic
*  erode ordiute local genetc diversity through crossbeeeding o hybndisabion

Wih he ralve 5peces

Socio-econormic

o Them i dachng of raive Spacks omng 10 he presence of dien Speces n
natural waters, s0 economic dedine for stakeholdens imvdved n capture
fishenias | roduces ocosyEm prodicvity 3nd hus Causs CoNomicloss:s

o akar habRet in werys that render E unsulabie for tha local spe

= haquaculune, however it provides Immecksie gan in most cases Mhout
consideratons of long ferm ecologiaal saquances.




SR Key ObservationsIFindings ............. Key Recommendations/ plausible solutions
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- —— i 1 Comprehansive and ic Inventory of Alien species — a must in Notheast ndia. Criteria -

(e ve—— [ : :: categonsing invasive species should be clearly identfied

———— = == 2 Database for alien spaciesin Northeast India- absent. Great patential in c ity i &

ra—r——— —- e citizen science initiatives through use of mabile apps and other sacial media 1ok for large scale data

[ R i B compilation. This will hekp local commerities to kocate aken-imvasion hotspots and to track the spread

g — T : ':‘ : :,h,ﬁ of invasive species into new areas.

e e =T :- 3 Time-lag and impacts of an aken species on ecosystems. Thorough

- o — == nsk analysis - naeded before any new alien spacies is infroduced into a system.

r———— ~—T e Bl Bl sl 4 wwroduction pathways needs to be idenified & manage trough and action inchuding
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[ e v 5 Repeoductive biology and the of Alen species need to be detemined.

- S e e e 6 Buldng awaraness within kocal communities and civl society- extramaly important, espacially among

R o — 1 1= == fish famess & aquacuburists.
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Presenter 25: Ratul Arya Baishya

Study Title: Physico-Chemical Attributes of the Upper Reaches of River Brahmaputra,
India: Assessment, Threats and Conservation Issues
Authors: Ratul Arya Baishya and Dandadhar Sarma

Abstract:

Assessment of the physico-chemical attributes
of the upper reaches of River Brahmaputra
(27°34/52.6/N latitude & 95°18/58.2E longitude
to 26°1110.2"N latitude & 91°45/03.6"E
longitude) in Assam, India has been carried out
and examined for a period of three years from
February, 2013 to January, 2016. Multivariate
statistical techniques were applied to estimate
the characteristics of water quality in the
sampling sites. Student’s t-test and z-test were
applied at 0.05 level of significance and 95%
confidence interval for checking the
significance status. Intense human intervention
viz., siltation; water abstraction, industrial and
private use; pollution; and impacts of global
climate change results in habitat loss and
degradation of few fish species that have
become highly endangered, particularly in the

Presentation

sampling sites. Despite these fact, the Pearson
(n) Correlation matrix among the variables,
water temperature (°C) with pH; FCO2 (mg I);
DO (mg IY); total alkalinity (mg I") and turbidity
(NTU) showed positive correlation (R = 0.445,
0.049, 0.706, 0.561 and 0.437) at 5%
significance level respectively. Thus, the study
reveals that the physico-chemical variables of
the upper stretches of River Brahmaputra are
within  the permissible limits. However,
promotion of strong policies towards
comprehensive  monitoring  programs s
imperative to prevent the upper River
Brahmaputra basin contamination.

Keywords: Water quality; Correlation matrix;
Principal Component Analysis; Cluster analysis;
River Brahmaputra.
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Research Overview

+ Study Objective:

> To assess the physico-chemical attributes in the upper reaches of River
Brahmaputra.

» To study the present status and statistical correlation-ship of the physico-chemical
attributes of the upper reaches of River Brahmaputra,
» Study Timeline:

The study was conducted for a period of three years from February, 2013 to January,
2018,

Study Methodology

» For physical and chemical p lysis, water samples were collected from all the selected sites twice
in each season = presmonsoon (March to May), monsoon (June to August), ing (September to

ber) and winter (D ber to February) following Barthakur (1986). Samplmg of water was done
between 7.00 am to 10.00 am.

» All the physico-clemical parameters have been analysed using the methed of APHA (2017) and Trivedi and
Goel (1986).

» The Agglomerative Hierarchical Clustering (AHC), Principal Comp Analysis (PCA), One- sample t-test
and z-test: and Pearson (n) Correlation matyix were estimated using software XLSTAT 2019 version 2019.1.2.
The Prncipal Component Analysss (PCA) for estimating the dation among the physsco-chemical variabl

was followed after Gower (1966). Legendre and Legendre (2012).

Research Overview Contd...

« Geographic SCOpe: The present study covers a kngth of $00 km (approx.) of the total river length in
Assam. The sampling sites were —

95°1S582E  and | 95m MSL [ Sail sandy, more water cuent and twbidity, and
27T34526N et svote

[9°54354° E and
2779225 N
Nematighat, Jorhat (S3) S4°1501.7° E and
26°4128.7° N
Dhoinabl ghat, Tezpwr () | 92°4208.28° E and
26437324° N
91°4%03.6° E and
26°1110.2° N

é
E
E

« Species covered : During the present mvestigation the following records of aquatic species were made—
* A total of 100 numbers of fish species belongng to 28 families, 66 genera and 9 orders were recorded.

* A total of 102 gener of planktons comprising 73 (70.87 %0) genera of phytoplankton and 29(28.43 %) genera of
lankton were also ded

Key Threats and Opportunities

» Intense human intervention viz.. siltation: water abstraction, mdustrial and private use: poliution: and inpacts

of gJobal clmate dnnge results m habitat Joss and degradation of few fish species that have become highly
g particularly in the sampling sites.

¥ Moreover, the lnxity of the State Government's Authority and the concemed department dealing with river
ecosystem have cause the water qualities of the river system i detrimental stage.

» In addition, there is a little concern as the global warmmg effects are making a pumber of aquatic species
vulperable @ their natural labitat.

» But the scientific practices and knowledge regarding the harvest of aquatic species and proper utilization of
water resources for various needs may alter the condition to a positive side.




Key Observations/Findings

» Physico-chemical ¢ like pH. Dissolved Oxygen (DO). Free Catbon-dioxide (FCO,) Total Hardness,
Total Akalmity. Chloride. Total Dissolved Sobd (TDS). Conductivity and Turbidity were found fluctuating
significantly from one sampling site to another.

» The Pearson (n) Comelation matrix shows that the relationship b Water Temp (°C) and pH, Water
Temperature (°C) and FCO2 (mg H), Water Temperature (°C) and DO (mg ), Water Temperature (°C) and Total
Akalinity (mg I"'). Water Temperature (°C) and Turbadity (NTU) showed positive comelstion (R = 0.445, 0.049,
0.706. 0.561 and 0.437) at § % significance Jevel respectively.

» The t-test and z-test of the mean value of studied physical and chemical variables at 0.05 level of significance and
9% % confidence mterval showsa varied t (Observed) value for the individual parmmeters.

»The Agglomerative Hierarchical Chistering lysi led a pamble picture of smilarities and
associationslp among the studied variables.

> The Principal Comp Analysis (PCA) mdi that DO and Water Temperature. DO and FCO,. Water
Temperature and pH, pH and Chloride as well as DO and Chlorkie are positive comelated with each other.

Contact Details

Key Recommendations

»For effective mai of the imp physico-clhemical vardables of the Upper River Brahmaputra, a
prehensive abiotic P should be planed
» Hence, for the conservation purposes varied strategies such as halting of sitation and control of water pollution
are the nead of the hour, The present hydrological approaches may be applied to the entire Brmhmaputra River
and other river systems of the North Eastem part of India for identification of the other imperative hydrological
factors wikch influences the ecosystem of the river basm.
»Many active conservation organizations should come forward for formulating effective maintenance strategies

for sustaming riverine ecosystem of the region and Southeast Asia which have similar trend of agro-climatic
conditions.

=1t is therefore, recommended that the State Govemnment, Scientific Research Organizations of the State along
with NGOs should have active pasticipation in I and developmental activities of water quality of River
Bralmaputra and its conservation.

Email: ratul.baishya@rediffmail.com
Phone Number: 917637031673

m— —




Presenter 26: Barasha Baruah

Study Title: Climate Risk Assessment of Manas River: A Biodiversity Hotspot in

Western Assam
Authors: Barasha Baruah and Dhritiman Das

Abstract:

The Manas river is a key ftributary of
Brahmaputra River. This glacial feed river is a
transboundary river and a key attribute of
Manas world heritage site. This river system
supports a unique variety of aquatic
biodiversity along with some of the very rare
and threatened species like Ardea insignis. A
study on climate risk assessment of the Manas
river as part of climate risk assessment of sub-
Himalayan grassland was conducted. The land
use change in the Manas river was analyzed for
the year 1995 and 2020. The results obtained
from both the years were compared. It was
found that the river was highly dynamic in
nature as it changes its courses and
geomorphological characters. With these
changes, the biodiversity configuration of river
basins may also change. Another important
finding from the study is that the area gets a
sufficient amount of rainfall. Infect a significant
increasing trend has been observed in case of

Presentation

Monsoon rainfall. In case of winter, pre-
monsoon and post monsoon rainfall, no
significant trend has been observed but a slight
decreasing trend has been observed in winter
rainfall and pre-monsoon rainfall. The
increasing trend in the Monsoon rainfall might
increase the intensity of the river water and
result in flash floods. Also, due to the change in
the climate, the threats of the flash floods might
increase and this would result in affecting
aquatic life. Climate change might also impact
the melting of the glacier, which might increase
the water flow. The impact of increase or
decrease of the water volume also impacts
different aquatic species differently depending
on their level of sensitivity and adaptive
capacity. A detailed study is highly
recommended to analyze the various impacts
of climate change on the aquatic diversity of
Manas river basin.

First International Symposium on Aquatic Biodiversity of
the North Eastern Region of India

26th-27th QOctober 2021

Title of the study : Climate risk assessment of Manas
River: a biodiversity hotspot in Western Assam

Presenter: Intern, Barasha-Baruah

Institute: Threatened Species Recovery Programme, Aaranyak, Assam, India
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Research Overview

Study Objective:
- To assess the climate trends and variability.
- To identify key climate risks in the region.

Study Timeline: From 11/09/2021 to 11/03/2022

Geographic scope:
- Upper Indo-Manas basin

Study Methodology

Details

Primary and Secondary data — Research papers and articles were
collected and stakeholder consultation was carried out.

Climate data — Temperature and rainfall data were collected from NASA
Power and WMO.

Satellite data - Data were extracted from USGS and land cover
classification was done using QGIS.

Risk assessment — Stakeholder assessment was carried out and
expert's perception was taken.

Research Overview Contd...

Study Methodology:

- Climate trend analysis

- Model projection

-Vulnerability and Risk-Impact Index Assessment Framework
-Land Cover Classification

Key Threats and Opportunities

Increasing trend in the rainfall might be one of the causes for the change
in river area.

Flood is found to be the key risk and variation in temperature to be
emergent risk.

In case of river and woodland, increase in the area have been observed.
The impact of increase or decrease of water volume also impact
different aquatic species differently depending on their level of sensitivity
and adaptive capacity.



Key Observations/Findings Key Recommendations

« Significant increasing trend have been
observed in Monsoon rainfall,

+ No significant trend has been observed in
case of wnter rainfal, pre-monscon
rainfall and post monsoon rainfall.

« In case of maxdmum temperature,
signficant increasing trend have been
observed during post monsoon, s B

« In case of minimum temperature, '
signficant increasing trend have been
observed for winter, pre-monsoon,
monsoon and post-monscen,

+ By land cover classifcation, increase in
the area of the river and wocdland have
beenobserved.

+ Further study and research is highly recommended to analyze the
various impacts of climate change on the aquatic diversity of
Manas river basin.

&
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Figure 3: Saniteimagary for 1995 Figure 4. Saniiteimagar for 2020

Contact Details

Email: barashabaruah2910@gmail.com
Phone Number: 8638303626




Presenter 27: Bashida Massar

Study Title: Conflicting Issues in Fish Conservation

Author: Bashida Massar

Abstract:
Through our ongoing Critical Ecosystem
Partnership Fund (CEPF) project, we are

beginning to contribute towards conservation
of fishes in River Rymben in Lapalang village of
East Khasi Hills, Meghalaya, India by
establishing fish conservation zone (FCZ) for a
particular stretch of the river. This initiative to
conserve and protect the ten fish species
including the three near threatened species -
chocolate mahseer (Neolissocheilus
hexagonolepis), Gray’s stone loach (Balitora
brucel) and a river catfish (Glyptothorax striatus)
is done by involving the village community. In
the FCZ, fishes are able to live freely in their
natural habitat without being disturbed by
humans’ interference of any kind. Fishing of all
kinds is banned and human activities such as
washing clothes and bathing are restricted.
Within 3-4 months of the inception of the
project, stakeholders witnessed the positive
impact of the project in which many fishes are
seen swimming freely in the FCZ, unlike in the
past years when none could be seen due to
over exploitation.

While the population of fishes in Rymben is
trying to bounce back to its glorious past, there
are conflicting issues that contradict the
progress and thus, disturb the whole set up: (1)
Mining of limestone- The villagers of Lapalang
informed that in the month of August, 2021, the
water in Rymben turned whitish-brown in
colour due to the mining activity for limestone
that is going on upstream of the river. Heavy
rain carries waste water from the mining area

directly to the river and pollutes it. Some
villagers reported that there were no more
fishes at that particular time in the river. (2)
Government’s project: Through the Mahatma
Gandhi National Rural Employment Guarantee
Act (MGNREGA) scheme, the village authority is
constructing a small dam (sausage dam) to
collect water which acts as a pool for fishes
and at the same time the water collected is
meant for villagers to use during dry winter
months. As part of the project activities in
constructing artificial pools, workers broke and
removed big boulders which destroyed the
breeding grounds for fishes. Though the aim is
to collect and store water for fishes and
people, this activity disturbed the natural
habitat of fishes that will now have to adapt to
the new habitat and otherwise look out for
fresh habitat elsewhere. This kind of activity by
village authority is practiced in many villages in
the area.

The aim of this communication is to bring to the
notice of all concerned that any development
projects and all other activities whether private,
public and government-led projects should be
carried out without disturbing nature.
Implementing Government agencies should
consider all aspects before sanctioning
projects that disturb natural resources and
habitats of organisms and whenever possible,
no clearances should be given for projects that
damage the environment and its biological
resources.
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First International Symposium on Aquatic Biodiversity of Rescarch Overview

the North Eastern Region of India . Study Objective:

To highlight the impact of Government and Private
implemented projects (construction of check dam for water
i conservation and water harvesting and mining) on fish
Title of the study : Conflicting issues in Fish Conservation conservation

26th-27th October 2021

Prosontsr: r. Bashida Massar «  Study Timeline: January 2020 to August 2021

insiitite: St.Anthony’s College Shilong, Maghalaya + Geographic scope: Rivers Rymben, Wahniai and Sohkha of East
Khasi Hills and Jaintia Hills Districts, Meghalaya, India

o + Species covered: 10 fish species including 3 near threatened

Chocolate mahseer (Neolissocheilus hexagonolepis)

Gray’s stone loach (Balitora brucei)

River catfish (Glyptothorax striatus)

Research
Overview Study Methodology
Contd... 1. Local field assistant visited the river weekly

2. Activities by villagers in damming the river through
the Mahatma Gandhi National Rural
Employment Guarantee Act (Ministry of Rural
Development, Govt. of India) were recorded

Study Methodology

Field visit
Documenting the
river bed in the
dammingsite

3. Documenting fish population though photography
and interaction with village elders
4. Other fish conservation and water harvesting sites

Monitoring the through check dams construction were visited

water quality and
fish population
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Key Threats and Opportunities
1. Fish habitat destruction due to check dam
construction and removaland breaking of boulders
2. Loss of normal flow of water
2. water pollution due to wastewater from mining area

Key Recommendations

1. Implementing Government agencies should
consider all aspects before projects that
disturb natural resources and habitats of
organisms are implemented

2. No clearances should be given for projects that
damage the environment and its biological
resources

3. Rain water harvesting is to be carried outin a
large scale
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Key Observations/Findings

1. Check dams created pools of water instead of naturally fast flowing water

bodies

2. River beds have changed - big stones and boulders broken down

3. Fish populationis disturbed - too crowded, stunted growth?

4. Water changes in colour - release of waste water from mining area
e B, 5 O =

& " - g =

Dr. BashidaMassar

I:bashidamassar@anthonys.ac.in
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Presenter 28: Dipima Sarma

Study Title: Vulnerability of the Fringe Areas of Urpad Beel (Part of the Proposed
Ajagar Wildlife Sanctuary), Goalpara, Assam in Context of Climate Change and

Strategies for Adaptation

Authors: Dipima Sarma, Dw Imu Narzary, and K.S.P.V. Pavan Kumar

Abstract:

Climate change is a globally recognized
concern in recent times, and studies have
indicated that due to climate change, there will
be changes in the rainfall pattern of the state
including occurrences of extreme events and
rise in temperature. A district level vulnerability
assessment was carried out for the entire state
based on socio-economic features and
livelihood, biophysical aspects and, institution
and infrastructure of the state. Vulnerability was
assessed in terms of adaptive capacity and it
was found that Goalpara is one of the relatively
highly vulnerable districts of the state. The
main drivers of vulnerability of the district are
identified as, percentage (%) of households
with improved drinking water source, forest
area per 100 rural population and road density.

Urpad Beel, being the largest wetland of
Goalpara district of Assam spreads over an
area of about 700 ha and is located in the
Lower Brahmaputra Valley Agro-climatic Zone.
The beel is surrounded by the Pancharatna
Reserved Forest in the west and Ajagar Hills in
the south and is part of the proposed Ajagar
Wildlife Sanctuary. This freshwater wetland is
connected to Palakata and Matia beel in the
east and is fed by (inlets) the Jinari river, a
tributary of the Brahmaputra river and Bolbola
river that originates from the Garo Hills,

Meghalaya. The Jinjiram river in the west,
serves as the outlet for the wetland. The
wetland is rich in aquatic flora and fauna and is
home to several migratory birds in winter. The
richness in water lilies and lotus species of the
wetland increases the aesthetic value of the
entire area. Also, the wetland is rich in various
fish species including ornamental fishes.

The livelihood of the fringe villages of the
wetland is mainly dependent on fishing and
other natural resources, in addition to
agricultural farming. However, climate change
has threatened the biological richness of the
wetland and its fringe areas as well as life &
livelihoods of the villagers.

To formulate strategies for climate change
adaptation, Participatory Rural Appraisal (PRA)
exercises were carried out in the fringe villages
of the wetland. Based on the PRA exercise,
three major zones were identified viz.
Recreational Zone, Conservation Zone and
Livelihood Zone. In the Conservation Zone,
activities like ban on overfishing, ban on
poaching of birds, for mation of Nature
Conservation Clubs (NCC) to involve students
in conservation, protection of elephant sites,
formation of committee for planning and
monitoring, ban on high level noise inside the
beel and, plantation were proposed. In the
Livelihood Zone different training programmes
such as, fish farming, homestay/hospitality for
tourists, traditional cuisine preparation for
restaurants, product development from bio-
resources like water hyacinth and formation of
local tourist guides were proposed to ensure
alternative livelihood options for the fringe
villagers which in turn will increase the adaptive
capacity of the area.
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the North Eastern Region of India . Study Objectives:

e ke 2 » To assess vulnerability of the fringe areas of Urpad Beel (part of the
Vulnerability of the Fringe Areas of Urpad Beel (part of the proposed Ajagar Wildlife Sanctuary) in context of Climate Change.
proposed Ajagar Wildlife Sanctuary), Goalpara, Assam in > Identify the Drivers of Vulnerability.

context of Climate Change & Strategies for Adaptation » To formulate strategies for adaptation.

Presenter: Research Assocatedl ir Dipima Sama . Sludy Timeline: 2011 to 2019*

Institute: Climate Change Cell, Assam - Assam Climate Change Management Society (ACCMS)

+ Geographic scope:

» The study has been conducted at Urpad Beel, Goalpara, Assam and its

fringe areas.
» Located in the Lower Brahmaputra Valley Agro-climatic zone.
» Largest wetland of Goalpara district and spreads over an area of around

700 ha.

Research Overview Contd...




Key Threats and Opportunities

DRIVERS OF
VULNERABILITY
FOR GOALPARA
DISTRICT:
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Key Recommendations

Based on Participatory Rural Appraisal (PRA) exercise,
three major zones have been proposed:

>

Y

Y

Recreational Zone - Homestay/Eco-camp, Paved
walking path, Bird watching site/Watch Tower,
Boating arrangements etc.

Conservation Zone - ban on overfishing, ban on
poaching of birds, formation of Nature Conservation
Clubs (NCC), protection of elephant sites, formation
of committee for planning and menitoring, ban on
high level noise inside the beel, plantation.
Livelihood Zone - Training programmes on fish
farming, homestay/hospitality for tourists, traditional
cuisine preparation for restaurants, product
development from bio-resources like water hyacinth
and formation of local tourist guides

Active participation of the vilagers
in PRA exercise

Key Observations/Findings

* Urpad Beel Is rich in many
aquatic flora & fauna — Assam
roofed turtle, Lotus, Water lily,
Makhana, Water hyacinth, Water
spinach etc.

+ Home to migratory birds in winter.

* Rich in various fish species
including ornamental fishes.

« Existing rights of the fringe
vilages - Community fishing,
plant  harvesting,  agriculture
within wetland, grazing, plying of
boats.

Contact Details
Authors: ir. Dipima Sarma, Dwimu Narzary &
K.S.P.V. Pavan Kumar (IFS)

Email: dipimasarmait 3@gmail com;
dwimunarzary09@gmai.com;
kspv.pavankumar@gmail.com

Phone Number: +91-8402845538

A I of Scienca & Ti gy. G, New Dedhi and Naticnal Mesion on Himalayan Studis (NNVHS) for thair
fnancial supsort. Alltha 1eam membars of Cimate Changa Cal, Assam Assam Cimate Changs Managamant Sockty [ACCMS) and Hm-
Natwa Leaming Centre. Assam



Presenter 29: Dr. Limatemjen

Study Title: Endangered River Fish: Reasons Hindering Conservation and Restoration

Author: Dr. Limatemjen

Abstract:

Riverine fish face many anthropogenic threats
including riparian habitat degradation, altered
hydrology, migration barriers,  fisheries
exploitation, environmental changes, and
introduction of invasive species. Collectively,
these threats have made riverine fishes some
of the most threatened taxa on the planet.
Although much effort has been devoted to
identifying the threats faced by river fish, there
has been less effort devoted to identifying the
factors that may hinder our ability to conserve
and restore river fish populations and their
watersheds. Therefore, we need to focus on
our efforts on identifying and discussing the
factors that constrain or hinder effective
conservation action plan under the following
parameters;
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() Level of migrations and how to sustain
populations; (2) Understanding the relationship
between fish and river flow; (3) To understand
the seasonal aspects of river fish biology; (4) To
predict the response of river fish and river
ecosystems to environmental changes; (5) To
undertake restoration or management actions; (
6) To understand the human dimension of river
fish conservation and management; (7) The role
of governmental agencies to address the
endangered river fish population and rivers
across multiple jurisdiction. Therefore, these
issues may need to be addressed with utmost
seriousness to help protect, restore, or
conserve the river fish, particularly those that
are endangered.

First International Symposium on Aquatic Biodiversity of
the North Eastern Region of India

26th-27th October 2021

Title of the study: Endangeredriver fish: factors hindering

conservation and restoration
Presenter: Associate Professor, Dr.Limatemjen
Institute: Dept. of Zoology, Kohima Science College (A), Jotsoma: Nagaland.
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INTRODUCTION

+ Freshwater ecosystems, represent some of the most endangered ecosystems in
the world.

*Rivers represent important freshwater habitats.

*Rich in biodiversity - invertebrates, amphibians and fish.

«Knowledge of freshwater biodiversity is incomplete.

«Certain factors like - overexploitation of species, introduction of exotic species,
pollution(industrial, and agricultural areas) , habitat loss and alteration through
damming and water diversion.

«Contributing to the declining levels of freshwater fish diversity

Limited understanding of seasonal aspects of river fish biology

> Limited understanding of the mechanisms for seasonal shifts in fish populations.
»Monitoring orients around the dry and wet (or monsoon) periods.

»>Very less monitoring during the extremes of the wet or dry seasons

»There is a need for information on river fish biology during that period.

Predicting responses of river fish and river ecosystems to both environmental
change and restoration/ management actions

» Alteration of riverine systems due to environmental changes.

»Climate change will alter both river flows and temperatures.

»Environmental changes likely will have an effect on fish and it is necessary to
predict such changes to facilitate adaptation/ management strategies.

»Research efforts to identify the hydrological conditions necessary to positively
impact fish recruitment under future climate conditions.

»Necessary to predict the effects of development activities (e.g. dams)

FACTORS HINDERING CONSERVATION AND RESTORATION OF
RIVERINE FISH POPULATIONS

Limited information on basic taxonomy and life history of riverine fishes

» Inadequate faunal data of many river ecosystem.

»>In some cases, the only information known about a given fish species is its name
and a basic morphological description.

»Many species are yet to be discovered.

Limited understanding of fish-flow relationships

»>The flow regimes are a key element for many life history stages of riverine fishes
and a primary driver of river ecosystems.

»>Rivers and streams need a natural flow regime to facilitate ecological function and
biotic integrity .

»River flows have been severely altered in many part of the world.

Limited understanding of the human dimension in river fish conservation and
management

»Rivers are particularly challenging environment in which to study fish .

»Human dimensions research is particularly needed to improve conservation of
endangered river fish

» Priorities for river restoration and management.

Efforts focused on a single species often fail to address broader-scale
problems

»A primary challenge with riverine species management and conservation is to
ensure that river ecosystems as a whole and not just a single species is conserved.
» Efforts to conserve only one species may lead to decline in other fish population.

.
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Key Recommendations

= Restoration of habitat & population.

« Establishment of aquatic bioreserve where fishing is banned.

» Bioregional management to regulates factors affecting aquatic biodiversity by
balancing conservation, economic, and social needs within an area.
«Watershed management.

Contact Details

Email:limaSicr@gmail.com
Phone Number:9436005241
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Presenter 30: Lawonu Prasad Mudoi

Study Title: Estimating Pollution Load from Continuous Discharge and Monthly Flow

in Umtrew River

Authors: D. Rajdeep, K.B. Sarada and Lawonu Prasad Mudoi

Abstract:

The river Umtrew and its tributaries have a total
water area of 1369.6 km2, with the majority of it
falling within the Meghalaya plain region and
the rest falling inside the low-lying Brahmaputra
plain in Assam. The monthly discharge was
assessed along six stations of the Umtrew river
system in Meghalaya and Assam. Several
anthropogenic  factors  were identified
throughout the research, including large-scale
damming, hydrological change, pollution, sand,
and bolder mining, all of which might
compromise the river ecosystem's integrity.
Industrial activity in the Byrnihat area produces
a considerable number of contaminants with a

diverse spectrum of characteristics. The aim of
the present study is to estimate the relation
between flow rate and concentration of
different water quality parameters like BOD,
COD, TDS, Nitrate and Nitrite. The average
monthly discharge value for BOD, COD, TDS,
Nitrate and Nitrite was found 5.13kg, 9.31kg,
34.85kg, 0.048kg and 0.014kg respectively.
During monsoon season the discharge rate
was on peak since the volume of the river
water was at its highest. The river water
discharge is also affected by Umtrew
hydroelectric project dam.

Monthly Pollution Discharge
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the North Eastern Region of India

Study Objective:

* To study the pollution status of Umtrew river in
Meghalaya and Assam

Anthropogenic factors that are affecting the biota

26th-27th October 2021

Estimating pollution load from continuous discharge and .

monthly flow in Umtrew river
Presenter: Ph.D. Scholar, Lawonu Prasad Mudol . LT . )
Institute: College of Fisheries, Assam Agricultural University Study Timeline: From January 2019 to December 2019
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Geographic scope: 1A l

Research Overview Contd... Study Methodology

Study Methodology:

. Water samples were collected from three different stations
on monthly basis (2019)

. Pollution Indicators like BOD, COD, TDS, Nitrate and
Nitrite was estimated as per standard method
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Key Threats and Opportunities

THREATS:

+ INDUSTRIAL AREA NEAR RIVER BANK

+  UMTREW DAM FOR HYDROELECTRIC
PROJECT

+ HUMAN INTERFERENCE

+ DESTRUCTIONOF RIVER BED

+ COALMINING

OPPORTUNITIES:
+ CONSERVATIONOF RIVER BIODIVERSITY
+  RECREATIONALFISHERY
+ ECOTOURISM

Key Recommendations Water depth
affectedby
Water need dam
proper
treatment Reduce river

d

destruction

| Reduce anthropogenic stress |

000001

Key Observations/Findings
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Presenter 31: Kangkan Sarma

Study Title: Impact of AMD of Open Cast Coal Mines on Fishes of Simsang River,
Garo Hills; Meghalaya Using Genotoxicity Biomarkers in Channa Punctata (Bloch)
Authors: Kangkan Sarma, Bandita Talukdar and Dandadhar Sarma

Abstract:

The present investigation deals with the
studies on genotoxic and mutagenic potential
of Acid Mine Drainage (AMD) of open cast coal
mines on fishes of Simsang River, Meghalaya,
India. Channa punctata (Bloch) were collected
from three different sites of the river in various
seasons and blood samples were processed
for micronuclei test and comet assay as
genotoxic biomarkers.
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A significant (p <0.05) high micronuclei
induction, nuclear abnormalities and percent of
tail DNA was recorded in the specimen
collected from the affected site. The findings of
the present investigation indicated
contamination of Simsang River water with
AMD which induces genotoxicity in fish.
Keywords: Acid mine drainage, Channa
punctata, Simsang, Meghalaya.

First International Symposium on Aquatic Biodiversity of
the North Eastern Region of India

26th-27th October 2021

Impact of AMD of Open cast Coal Mines on Fishes of Simsang River, Garo
Hills; Meghalaya using genotoxicity biomarkers in Channa punctata (Bloch)

Kangkan Sarma
Department of Zoology, Gauhati University
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Research Overview

East Garo Hill region is a major producer of coal and coal excavation is
commonly done by primitive mining method known as ‘rat-hole” mining, causing
posing serious threats to the fish and fisheries of Simsang River, the longest River
of Garo Hills, Meghalaya, India.

The large number of coal mine quarries in Garo Hills, Meghalaya drains AMD
directly into the river as well as dumping of coal for auction on its bank are
responsible for hazards to the biota of the river.

AMD streams generally contain low pH, a more diverse blend of toxic metals
(e.g.. Al Fe, Mn, Zn, Cu. Ar. Pb) higher conductivity and higher sulphate
concentrations.

High metal concentration in the coal mining areas may lead to its bioaccumulation
in fish tissue ¥ which leads to fish mortality.

Fish serve as useful genetic models for the evaluation of pollution in aquatic
ecosystems (Mitchell & Kennedy: 1992, Park er al.. 1993).



Research Overview Contd... Study Methodology

*  Micronucleus assays have emerged as one of the preferred methods for assessing Water sample were collected from river at three location, i.e. near Rombagre, free from
chromosome damage because they enable both chromosome loss and coal mining activities and was used as the reference site. The two other sites were Near
chromosome breakage to be measured reliably (Fenech M, 2008). ) Siju, (maximum coal mining activities are practiced in the hills of the vicinity) and

+  The formation of nuclear abnormalities (NA). apart from micronuclei formation, Baghmara coal dumping activities are found at the bank of the River) in the
in fish cells exposed to genotoxic substances also considered to be indicators of downstream. The specimens of test species Channa punctata (Bloch) were collected
genotoxic damage, and therefore they may complement micronucleus scoring in from the affected sites and processed for comet assay and micronuclei test.
routine genotoxicity surveys(Toni er afl., 2009).

* The comet assay or single cell gel electrophoresis has also found wide Micromicleus test - Prepared blood smear was stained with 8 % Giemsa in phosphate
application as a simple and sensitive method for evaluating DNA damage in fish buffer.
exposed to various Xenobiotics in the aquatic environment(Dhawan ef al., 2009:

Frenzilli et "’ 2909) . ) ) Comet assav-Alkaline Comet assay was performed for detecting single strand breaks

*  Therefore in this study The comet assay or single cell gel electrophoresis has and alkali labile sites. adopting the method of Singh et al. # with certain
also found wide application as a simple and sensitive method for evaluating modifications.

DNA damage in fish exposed to various xenobiotics in the aquatic environment.

Key Observations/Findings:

The physico-chemical parameters of water from the three sampling sites found to be
highly fluctuated. The low pH, DO and. relatively high level of sulphates and few heavy - .
metals were observed in site 2. The heavy metals Fe. Pb, Ni. Mn and Zn were detected {
above the permissible limit in site 2. The site 1 and 3 showed lower concentrations of
heavy metals than the permissible levels established by WHO guidelines.

-
Micronuclei and nuclear abnormalities such as binucles, lobed nucles, notched nuclei and V‘
blebbed nucler have been observed in the erythrocytes of the specimen collected from the l I

AMD discharge site.

Fig 2- Photomicrograph of erythrocyte of C. punctata with micronuclei (A) and with other nuckear abnormalities :
lobed puck (B):
notched nuclei (C): bauclei pucks (D):blebbed npucks: (E): (F)

The extent of DNA damage of the specimens of site 2 was higher as compared to site 1
and 3.
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Fig. Classification of the comet formations in kidney tissues of fish Channa punctata. Type 0; no

damage, Type 1. low-level damage, Type 2: medium-level damage, Type 3: high-level damage, and

Type 4: complete damage
Recommendation: On the whole, the study reveals that the deleterious effect of AMD
generated from coal mine on the resident fish diversity and distribution of fish species
the Simsang River. The findings underscore the need for policy makers to regulate coal
excavation and other mining activities, and initiate efforts to restore degraded habitats

and conserve native fish species.

Contact Details




Session 3: Opportunity and Tools for Livelihoods and Sustainable

Management

Presenter 32: Bikramjit Sinha

Study Title: Potential of Natural Frog Farming in North East India for Sustainable
Development Vis-A-Vis Biodiversity Conservation

Authors: Bikramjit Sinha and Bhaskar Saikia

Abstract:

Along with having a rich biodiversity, the North
Eastern Region of India is ethnically diverse
too; possibly the former contributing to the
diverseness of the later, as environment
including biodiversity is known to influence the
amplification of genetic diversity. These ethnic
communities live in close harmony with nature
beginning from their birth till death. Biodiversity
components are ingrained in their various
activities like rituals, culture, food, fodder,
shelter, medicine and similar others. A large
part of their dietary intake is met from the wild
including wild vegetables and game. While
hunting and consumption of wild animals,
especially higher vertebrates is legally
prohibited, there are no such restrictions on
amphibians, particularly frogs. There is ample
evidence that the indigenous communities of
North Eastern India consume different species
of frogs as a source of protein as well as for
medicinal purposes. One can also witness the
selling of frogs, both fresh and dried, in
different markets in the hill areas of the Region,
indicating the demand and supply of the item.

The North Eastern Region including the NERAQ
project areas has one of the highest diversities
of about 163 species of amphibians in the
country which is next only to highest diversity
of 252 species known from the Western Ghats,
another biodiversity hotspot in the country.

Because of the high diversity and its
abundance in the region, the local communities
might have found an easy source of delicacy
and protein in the Amphibians. Even though
there is relatively less legal protection of
amphibians, the present traditional and
unregulated continuous and unsustainable
extraction from the wild is not wise and
justified. Because every species has an
ecological role and still some species are of
aesthetic and conservation importance. For
instance, the Indian Gliding Frog, Pterorana
khare is consumed in Nagaland but it is a
vulnerable species. So, this is an issue of
concern and needs to be addressed
immediately.

Herein, we argue that a regulated and scientific
frog farming, /n-sitv and/or ex-situ depending
on the species and habitat are quite essential
and practically feasible in North East India. This
will be in tune with couple of India’s National
Biodiversity Targets and Aichi Biodiversity
Targets under the CBD and realization of the
2030 agenda for Sustainable Development
Goals (SDG) of striking a balance between
human well-being and development priorities,
and address global societal challenges. A
preliminary model of the prospective frog
farming in North East India is proposed for
critical deliberation by all stakeholders.
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Research Overview
First International Symposium on Aquatic Biodiversity of

. . Study Objective:
the North Eastern Region of India « To explore the possibility of natural frog farming in N E India.
26th-27th October 2021 Study Timeline: Till date.
Title of the study: Potential of natural frog farming in N E India for sustainable Geographic scope:
development vis-a-vis biodiversity conservation + North East India w.s.r. to Assam, Manipur, Meghalaya & Nagaland.
Presenter: Bikramjit Sinha, Scientist-£ Taxon covered (if any): (Amphibia: Anura).
Institute: Zoological Survey of India, North EasternRegional Centre, Shillong » Indigenous communities of N E India consume different species of frogs

¢ as source of protein as well as for medicinal purposes.
> » Sold in the markets, both fresh as well as dried
i ¢ indicating demand and supply of the commeodity.
» Present method of extraction from the wild is unsustainable and harmful

» Amphibians have relatively less legal protection,
%  Natural frog farming is o promising possibility

Key Observations/Findings

« Seventeen species of frogs are consumed by different ethnic
* The present study has been carried out based on already available research tribes of NE India
publications.

Study Methodology

« Qutof which 16 species are consumed as food, 2 species for &

« A preliminary review of existing literature on consumption of frogs by the Iodcicinal vasues

different ethic communities of the region was done. « Maximum consumption is witnessed in the state of Nagaland

« Qutof 17 species, 2 species namely Euphlyctis cf.
hexadactylus* & Hoplobatrachus tigerinus enjoy both
national/international legal restrictions while another one
species, Hoplobatrachus crassus has national legal
restrictions.

« National/International legal protection worked out based on WPA & CITES

« Conservation status is based on latest [IUCN assessment

« 1 species Pterorana khare is vulnerable
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SN Species Uses State where used CITES WL(P)A

IUCN
1 " fedic fszam e Key Threats and Opportunities
2 Euphiyctis cf. cyanophiyctis Food Assam Nagatand L
3 Euphlyctis ghoshi® Food Magaland 0o Threats
4 Euphiyctis ef, hexadactylus* Food Assam Appendic B schiv L » U trolled & tainable extraction
5 Minervaryateraensis Food Napaland s > lIssues of legal complication,
6 Hoplobatrachus crassus Food Magaland Schiv L Py " "

) » p of RETE sp leading to extinction

7 Hoplobatrachus figerinus FoodMedicne MNERAQataesissam  Appendxl Schiv 1c g ¢
8 Hoplobatrachus litoralis Food Nagaland NE 0pp°nunltieg

L
JON LXemeho ooy Food L] > Scope for developing a viable and sustainable frog culture
11 Xenophrys flavipunctata® Food Magaland NE
12 Odomanamawphianensis = Meghaizya 00 » Fulfills couple of NBTs (1, 7, 8, 11) under CBD
13 Amolops spp. Food NERAQ states - » Fulfillscouple of ABTs (1, 4, 6, 13, 14, 18) under CBD

Nagaland

S I Food “ > Realization of SDGs (1, 2, 3) to contribute to human well-being &
15 Polypedates teraiensis Food Nagaland NE
16 Rhacophorus bipunctatus Food Nagaland, Meghalays Lc address societal Cha"enges
17 Zhangixalus smaragdinus Food Nagatand Lo

Key Recommendations

» Extensive survey of literature to collect all possible data on edible frogs,
» Conduct ethnozoological studies in the gap areas: states, communities
» Extensive survey of markets especially in the hill areas

» Generate a robust database on frog consumption in the region

» Work out status of legal protection/conservation/endemicity/population Contact Details

» Select potential species for frog culture Email:b]. sinha@gov.in
Phone Number:7085315031

» Find out nutritional value and medicinal properties

» Detail study of habitats & breeding/feeding behaviour
In-situ farming in the line of CR, CCA, & similar others
R&D for developing induced breeding protocols for ex-situ farming

A S

Licensing of farmers and products.




Presenter 33: Rajdeep Das

Study Title: Osteological and Molecular Approaches as a Taxonomic Tool in Tracing
Phylogenetic Diversity of Fishes and its Role in Conservation
Authors: Rajdeep Das, Hrishikesh Choudhury and Dandadhar Sarma

Abstract:

The present study infers the phylogenetic
relationship based on osteological
modifications and molecular variations of three
Pethia species found in Brahmaputra drainages
of Assam namely, Pethia phutunio, Pethia
conchonius and Pethia guganio. The whole
endoskeleton of the above species was
cleared and stained to observe the
modifications of bones of skull, dorsal fin,
supraneural series, infra orbital series and
caudal skeleton. Molecular phylogenetic
analyses were conducted based on the
cytochrome c oxidase 1 (Cox1) and cytochrome
b (Cyt b) sequences of the above species.

Presentation

The phylogeny was traced on construction of a
phylogenetic tree based on the above two
approaches. The study clearly indicated the
modifications of bone structure, shape and
counts between the species and also the
remarkable trace of evolution based on the
genetic distances between the species. The
above data revealed that the current two
approaches are a necessary and remarkable
tool in conserving the genetic diversity of
fishes.

Keywords: Osteology, cytochrome c oxidase 1,
cytochrome b, evolution, conservation

First International Symposium on Aquatic Biodiversity of
the North Eastern Region of India

26th-27th October 2021

Title of the study: Osteological and molecular approaches as a
taxonomic tool in tracing phylogenetic diversity of
fishes and its role in conservation

Presenter: Rajdeep Das, Research Scholar

Institute: Department of Zoology, Gauhati University, Guwahati
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Research Overview
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Results

Study Methodology

Fishes were collected from fishing sites, fish landing centres, and fish markets, Expert fishermen were employed to
cateh of fishes with the help of locally fabricated fishing ears hike caste nets. gill nets, efc.

For osteological studies, specimens were stamed and cleared by using the method of Taylor and Van Dyke (1985) with
modifications. The specimens were kept under treatment of equal es of trypsin and potassium hydroxide solution
for easy clearing of tissues. Stained skelton and bones were photographed from which drawings were prepared using
tracing papers and some directly studied from photographs. Details of the individual bones were studied under Leica
Stereozoom microscope and photos were captured using a camera fitted to the above microscope

For melecular studies, DNA were extracted. followed by PCR amplification. followed by Sequence editing and then the
genetic distance and phylogenetic analysis.

The mucleotide sequences of the genus were aligned with available sequences of the genus Pethin obtained from
GenBank using the default parameters in Clustal W built into MEGA 7 software. To analyse the evolutionary solation
and level of divergence between species. Kimura 2- parameter model (K2P) distance was computed by parwise
comparisons of nuckotide sequences across all individuals under gamma distribution and homogenous pattern among
lineage mcorporating both transition and transversion nucleotide substitution. Phylogenetic annlyses were executed on
the individusl  gene data set by Maxamum Likelhood methods using the confidence limit of 1000 bootstrap rephications.

UFRE R

Pethia conchonius

Pethia guganio

Caudal skeleton
Differences in last

neural spine structure

Pethia phutunio




Summary

+The study of fish endoskeleton plays a vital role n understanding
evolionary development N vanous groups of fishes.

«Phylogenetics is imporant because & enriches our understanding of how
QENES, QeNOMES, Speckes (and moleculsr Sequences more generally) evole
Through phylogenetics. we learn not only how the sequences came 1o be the
way they are today, but akso general prnciples that enabke us to predict how
thiey will change in the future. This i not only of fundamental imponance bt
a0 extremaly usefd for numesrous applicabons.

+Phylogenetics can help to rform conservation policy when conservation
biokogists have to make fough decisions about which species they try to
pravert from becoming extinct

+Phylogenetics based on sequence data provides us with more accurate
descrighons of pattems of relstedness than was avalable before the advent of
malecular sequencing Phylogenetics now informs the Linnaean classfication
of nEw Specks.

+With the advert of newer, faster sequencing technologies, & i now possible
to take a sequencing maching out to the fiekd and sequence specks of
inferest m sty Prlogenetics is needed 1o add biological meaning to the data

=
Maximwam likslinood trea for Pathia specios

based on cytochrome b sequences. Source:
Katwato ot &, Zootaxa

@ Rajdeep Das

rajdas651@gmail.com

+91 9401770480
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Presenter 34: Priyam Nath

Study Title: Studies on Comparative Growth of Tubifex Worms Grown in Different
Culture Media and Observing the Change in Growth of Anabas Testudineus Fed on

Tubifex

Authors: Priyam Nath and Dr. Dandadhar Sarma

Abstract:

Tubifex sp. is one of the best and cheapest live
feed for fish, prawns and frogs. It has been an
important live feed in rearing the larvae of
hatchery produced catfishes, prawns,
ornamental fishes etc. They are considered as
one of the nutritious foods for fish as they
contain high food value. The purpose of this
study was to find a suitable nutrient media
containing simple culture ingredients in which
maximum growth of 7ubifex worms were
observed. These worms grown in different
culture mediums were further tested on the
larval stage of Anabas testudineus so as to
observe the change in growth and colour of the
fish. Results of this study suggested that
biomass of 7Tubifex was maximum when grown
on culture media having 4% Fish Meal, 4%
Soymeal, 40% Mud, 40% Cow dung, 8% Rice
bran, and 4% Mustard oil cake (Culture medium
).

Presentation

ANOVA test results indicated that there was
significant difference in mean total calculated
productions among the three different media.
Statistical analysis showed that the standing
biomass of Tubifex worms was significantly
higher (/4<0.05) in Culture medium-Ill than
those of | and Il throughout the experiment.
Feeding the Tubifex worms grown in Culture
medium Il on larval offspring of Anabas
showed contrasting results in colour too.

Keywords: Tubifex worms, Fishmeal, Soymeal,
Rice bran, Mustard oil cake, Biochemical
analysis

First International Symposium on Aquatic Biodiversity of
the North Eastern Region of India

26th-27th October 2021

Studies on comparative growth of Tubifex worms grown in different culture
media and observing the change in growth of Anabas testudineus fed on

Tubifex
Presenter: Pnyam Nath, Ph.D Research Scholar
Institute: Gauhati University
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Research Overview Research Overview

Materials and methods:

Study Objective: Culture media

+ To culture Tubifex worms in different culture media in raceway using
readily available cultureingredients.

+ To study the comparative growth of Tubifex worms in different culture
media.

» To find a beneficial suitable nutrient media for the culture of Tubifex
worms.

» To find out the cause of trend of increase or decrease during each
culture.

Fish meal. Soybean meal, Mustard odl cake. Rice bran
Study Timeline: February to June 2019 Culture medium | = Fishmeal+ rice bran + mustard oil cake + mud

Culture medium |- Soybean meal+ rice bran + mustard oil cake + mud

Culture medium |ll- Fishmeal + Soybean Meal + rice bran + mustard oil cake + mud +
cow dung

Control = in mud

Geographic location: Aquaculture and Biodiversity Centre, Zoology
Department, Gauhati University

Research Overview Research Overview
Materials and methods: Materials and methods:
Composition of media ingredients: « Culture system- small cement raceway culture system (100x30=10cm) and
T T RS TE R ‘ T T provided with a roof above so as to protect them from sunlightand rain
+ Continuous subsurface flowing water
Mustard ol cake 0.5kg(7%) 0.5kg(7%) 0.5 kg(7%) * Previously cultured worms: Parent Tubifex worms were collected from a farm
Rice bran 1kg(14%) 1kg(14%) 1kg(14%) « Spreading of worms: Worms were spread homogeneously in each raceway

at a density of 250 mg/em? (i.e. 25 g/raceway)

Cowd . . 5kg(40%;
= Ko(40%) + Culture ingredients: Culture media were spread evenly throughout each
i Sko{72%) S ko{72%) S kg(40%) raceway at a density of 500 mg/cm?
Fish meal 0.6kg(7%) - 0.5 kg(4%) « Estimation of water quality- temperature, pH, dissolved oxygen
Soybean meal ) 0.6 kg(7%) 0.5kg(4%) « Sampling: Samples collected on 30, 45, 60, 70, and 90th day of inoculation
of worms.
p \
c = = = — — T &
= = ———————— ————— . ——— = —



Observations
Trend in successive development

Observations
Standing biomass (mg/cm?) of Tubificid worms in three different culture medium
during 90 days experimental period (meantSD)

0%
0.8

EXPERIMENTAL PERIODS IN DAYS

g o7
H 0s
30 45 60 70 i 08 m Tresment |
v 04 L Tresament
03 e Treatment 11
316:0.65 476:083 4882167 5042126 4920 86 g .

01
26821.30 420:167  428:066  455:098 432:098 °

4068+163 7682093 812:059  856:143 8402179

Observations Observations
Results of One way ANOVA: Cost benefit analysis:
| GREDIENTS IN %
Cuture medumil Cutremedumin
Cowt o Hovnn o Fish masi kg) : 05k
s s sl "nes
s o - ans Soya meal (ng) 05k 05k
] e R o Rice bran 1 1k
Mustard o cake 05k Sk
Cowdung - S5k
L] * . r Ly rot
Total price of medm tRs 105Rs
FHH 2 vem2 s oy FE—H 35834 Total yiet 1370 2574
Cost of producing per kg worms (Rs) & 78R: &) 3%Rs
AL b 2 NN
Cost of producing per kg worms | $) 058 0558




Colour change
Initial

Fish fedon | dad
Tubifex
(Culture
medium|)

Changes in growth of fish

Summary

+ There is no significant difference between the mean of the standing
biomass of Culture medium | and Culture medium ||

+ Standing biomass of Culture medium | is slightly higher than that of
Treatment Il due to the presence of fishmeal as a nutrient media

« Standing biomass of Culture medium Iil is the highest of all due to the
presence of all required medium

+ Cost of producing 1 kg of worms in Culture medium IIl is the lowest ; this
treatment is efficient if one need to grow large production of worms; cost
efficient

« Anabas testudineus fed on Tubifex of Culture medium IIl shows a slight
development in growth in comparison to the other two media; colour
change is prominent with juveniles developing a brightish yellow colour

tme nterval (n wi offishfedon  wt of fish fed on o
days) Tubdex of Cubre  Tubdex of Cutture .

medumlil (ngm)  medum il (n gm)
Fitial o7 12
15 days 116 15 ’ 8
30 days 122 167 ’
45 days 138 178 v !
60 days 155 161 ’ e n
75 days 185 1.89 -
90 days 207 233
106 days 289 208
120 days a2 2.40

Thank you!

Email: priyam9296@gmaid.com
Phone Number: 9101445224




Presenter 35: Shantabala Gurumayum and llona Kharkongar

Study Title: Malacophagy in North-East India-An Inventory of the Edible Freshwater

Mollusca
Authors: Sd Gurumayum and llona Kharkongar

Abstract:

The term “Malacophagy” is, perhaps, used for
the first time in connection with consumption of
mollusca as food by humans. In the present
study, the term is used after comprehending
the extensive use of both terrestrial and
freshwater mollusca as food by the people
inhabiting the north - eastern region of India
and South East Asia. It is a known fact that
many species of mollusca are relished as food
by people in different parts of the world. But
there is scant information on the taxonomy of
the species used as food in India, particularly in
the context of northeast India. Both terrestrial
and freshwater species of mollusca are
consumed as food by the indigenous people of
this Region. In northeast India, people prefer
the freshwater mollusca species more than the
terrestrial ones, even though the diversity of
former are exceedingly lesser than the latter.
As such, a variety of freshwater snails are
consumed by the people living here. During the
present investigation, it was found that a total
of 49 species under 2 class, 3 orders, 5 families
and 16 genera represent the edible mollusca of

Presentation

the north - eastern region of India. Of this 49
species, 21 species come under Gastropoda,
whereas the remaining 28 species are edible
mussels of the region. Regular freshwater
mollusca markets can be found in Assam,
Manipur, Meghalaya (Garo Hills), Mizoram and
Nagaland where these freshwater mollusca are
a delicacy that are consumed with relish by the
local populace. Almost all the large-sized
freshwater snails are consumed by the people
of these States. Paludomus sps., although
comparatively smaller in size, are savor with
equal relish by the people of Meghalaya and
Manipur. Among the Meitei community of
Manipur, a day before the Hindu New year,
there is customary practice of eating Brotia
costula. In Assam, freshwater gastropods and
mussels are frequently collected and sold
locally, as these are savoured by Bodo and
Kachari people of the State. In public eateries in
Nagaland, the empty leftover shells are even
cooked twice and sold at a cheaper rate.

First International Symposium on Aquatic Biodiversity of
the North Eastern Region of India

26th-27th October 2021

Title of the study: Malacophagy in Northeast India-
An inventory of edible freshwater mollusca

Presenter: Shantabala Devi Gurumayum & llona Kharkongor, ScientistE

Institute: Arunachal Pradesh Regional Centre,
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Research Overview

Study Methodology:
« Study Objective: To inventorize the edible freshwater mollusca species
present in North eastern Region of India » Mollusca species are collected from all the types of freshwater bodies
present in the region viz., lakes, rivers, reservoirs, swamps, paddy fields and

+ Study Timeline: ongoing information also sourced from published literature.
+ Geographic scope: North East India > Market survey and interaction with local communities
» Species covered (if any): 49 species of Freshwater Mollusca > |dentification of mollusca were done with the help of the relevant literatures

) and naming and classification follows that of https://www.molluscabase.org

21 species — Gastropoda and http://www.marinespecies.org/

28 species are edible mussels

Mollusca (11 classes) Key Threats and Opportunities

Gastropoda Bivalvia Cephalopoda Key Threats
+ Overexploitation of freshwater edible molluscaspecies in some areasof the
region
+ Habitat destruction due to pollution, sand mining, changingland use patterns
Malacophagy leading to siltation of water bodies etc.

/ Opportunities
+ Canbe a alternate source of protein specially for lower income groups

+ Scopefor studyingzoonotic diseases

Malaco (soft) Phagy (eating” or “devouring) + Alternate source of income through sustainable harvesting from nature
+ Bioindicators of ecosystem heaith

——— ———— ———— NN ———— A
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Key Recommendations

\/Edlble mollusca species available in the region can be
good candidates for Aquaculture

\/Sustainable utilization of freshwater edible mollusca

\/Habitat protection and conservation
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Presenter 36: Yengkhom Chinglemba

Study Title: Ornamental Fish Resources, Threats and Conservation Status of the
Chindwin and Barak River Basins of Manipur
Authors: Yengkhom Chinglemba and Yumnam Rameshori

Abstract:

Manipur, which lies in the Northeastern corner
of India, coming under the Eastern Himalaya
Freshwater Biodiversity hotspot has rich
ichthyofaunal diversity. The state is drained by
two major drainages viz., the Chindwin and the
Barak River basins. The torrential hill streams of
Manipur form an ideal habitat for ornamental
fishes. Ornamental fishes are small size fishes
with beautiful body colour pattern, behaviour
and compatibility for domestication. These
fishes are in high demand worldwide. About
85% of all exports of ornamental fishes from
India are from Northeast India including
Manipur. In the present study, diversity,
possible threats and conservation status of
ornamental fishes of the two River basins of
Manipur have been studied. A preliminary
survey shows the occurrence of 221 species
belonging to 62 genera and 25 families. Fish

species of the genera Balitora, Garra,
Glyptothorax,  Mustura,  Paracanthocobitis,
Pseudecheneis, Psilorhynchus,

Rhyacoschistura, Schistura, Schizothorax and
Sisor shows hill stream structural modifications

Presentation

viz., oromandibular  structures, thoracic
adhesive apparatus, proboscis, paired fins,
labial folds and caudal peduncle for adaptation
to hill stream mode of life.

Most of these fishes are endemic to the two
River basins, yet threatened due to numerous
natural and anthropogenic activities as per the
IUCN Red list data. 28 ornamental fish species
are vulnerable while nine species viz., Badis
tuivaiei, Pethia manipurensis, Psilorhynchus
microphthalmus, Pterocryptis  barakensis,
Schistura kangjupkhulensis, Schistura minuta,
Schistura reticulata, Schistura tigrina and Tor
putitora are endangered. Further, many interior
parts of Manipur remain inaccessible due to
poor connectivity of roads. Thus, more detailed
exploration needs to be undertaken in the
future for proper documentation of ornamental
fish resources of the two River basins of
Manipur. There is scope for discovering many
new species. The current study also suggests
measures to conserve the rich ichthyofaunal
diversity of Manipur.

First International Symposium on Aquatic Biodiversity of
the North Eastern Region of India

26th-27th October 2021

Ornamental fish resources, threats and conservation status of
the Chindwin and Barak River basins of Manipur

PhD Scholar, Yengkhom Chinglemba

Department of Life Sciences (Zoology), Manipur University

W B




Research Overview

» To carry out detailed inventory of Omamental fish resources of the
Chindwin and Barak River basins of Manipur

> To assess the taxonomic status of Ornamental fishes of the two
River basins of Manipur

» To suggest measures to conserve Ornamental fish resources of
Manipur

¢ Study Timeline: From May 2019 to September 2021

« Gecgraphic
scope:
» Chindwin and Barak River basins in Manipur, ses -
Northeast India

+ Species covered: More than 200 species

Sariur Cevioslant (Hamiton) SHNCATOSSLS DOENC EItN)  AIracsnmecobins ot (Hamiton)

Af———

Dwreanc 0encictaka Schaturn Ahupae Backz rvasel Vishwanath &
Ramananda & ishwanah  Vizhwanah 8 Shanty Zhanty
Pechy e Siser Darake Bota hvstvoscs Byn, 1360
(Menon etal ) Vishwanah & Darshan

Study Methodology

« Study methodelegy: Integrative taxenomy

Collection

* Using electro-fishing equipments, Gears, Netting
* Market sampling

Preservation
* 10% formalin following Walsh & Meador (1588)

*Tissue samples (muscle tissue, fin clips, whole specimens)
preserved in 95% ethanol

dentification Genomic DNA Isolation

+ Counts and measurements + Followed Sambrook et al., 1989 with slight
followed Hubbs & Lagler (1947) modification
and Kottelat (1990, 2001)

Sequence analysis

» Using Gene Runner V 3.0 software,
Clustal W & MEGA V.7.0 software

PCR Amplification
* Using Universal primers F1 & R1

Key Threats

Destruction of habitat

IBegal Omamental fish trade
Construction of dams and barrages
Mining of River bed

Water pollution

QOverexploitation

Invasion by exofic species a) Thoubal Mutipurpose project b) Use of local dynamo for
Change in climate pattern globally catching fish

Opportunities

YOV Y YV Y Y YV Y

Researchers have the opportunity to study the vast diversity of Omamental fishes of Manipur
Farmers can improved their economic status by adopting captive breeding and culture techniques
Provide opportunity for entrepreneurship development in Oramental fish industry

Can contribute to the economy of the state

Manipur can be a hub of aquarium industry
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Key Observations/Findings .
» Diversity of Omamental fishes very high in Manipur _ Key Recommendations
__-__ P P —— r— > More exploration needed to study the actual diversity of
2 | Pototmohus Chindwin Ornamental fish resources of Manipur

» Maximum diversity observed in family Cyprinidae . » Awareness programmes especially to people residing near
» DNA barcodes were generated for 35 species ] [ - cr the river bank for sustainable use of fishery resources
> Many species are threatened and at risk of extinction : z::::: :::’"’ ::::"" » Environment Impact Assessment (EIA) before constructing O R
» § endangered, 28 vulnerable ornamental fishes 5 | sorsna rgma F— dams, hydroelectric projects and barrages Sung mmpf::m:npm
# In the last 4 decades, Vishwanath and cowerkers 7| Bods iven Bawak » Assess the taxonomic and threat status for conservation

(including our team) have described more than 50 3 | Procogps diakensis | Barak » Prevention of used of piscicides in rivers

species from the two River basins in Manipur N Rk > Introduced legislation to prevent illegal omamental fish trade
> Many new taxa awaits discovery » Regulating introduction of invasive species
» However, many interiors parts of Manipur remain inaccessible » Adoption of selective captive breeding and culture techniques
» Reason: difficult hill terrain, lack of funding for research

Contact Details

Email: chinglemba yengkhom@gmail. com
Phone Number: 7640892427




Presenter 37: Supongnukshi, IFS

Study Title: Doyang Reservoir Wetland (National Plan for Conservation of Aquatic

Ecosystems)
Author: Mr. Supongnukshi, IFS

Abstract:

The Doyang Reservoir Wetland project under
the National Plan for Conservation of Aquatic
Ecosystems (NPCA) is the first of its kind for the
state of Nagaland. Altogether, twenty (20)
villages around Doyang Reservoir Wetland
were taken up for Implementation of
Conservation and Management of the wetland.

Works under the project included various
activities and interventions that were targeted
towards improving the overall health of Doyang
Reservoir Wetland, while also addressing the
needs and requirements of the local community
in terms of livelihood generation.

PROJECT OVERVIEW:

The various activities undertaken included
livelihood options such as Assisted Natural
Regeneration, Artificial Regeneration,
Grassland and Fodder Plantation and
Horticulture crop distribution. Pig Breeding
Centers as well as Nurseries were also set up.
Poultry chicks were also distributed to all the
villages undertaken. Infrastructure works
included construction of Brushwood Check
Dams, Gully Plugs, Watch Towers, Water Hole
cum Water Harvesting Structures, Food
Processing Unit and Trenches. Awareness
Program and Training Programs were also
conducted.

Management
Objectives

beyond.

ecosystem.

conservation.

1. To maintain and enhance, where appropriate, the ecological
character of the wetland and surrounding habitats.

2. To monitor and manage the hydro-geomorphologic system of
the area, including its immediate zone of influence and the link
with the catchment areas and the river/streams that supplies
water to it, in a way that offers long-term optimum yield for
fisheries and optimum habitat for aquatic birds.

3. To optimize the conservation of biological diversity (species,
habitats) in the long-term.

4. To investigate, monitor and manage the natural habitats in order
to maintain and develop maximum biodiversity of the area and

5. To develop tourist-related activities and related infrastructure in a
way compatible with the wetland and biodiversity conservation
requirements and to provide the local villages in the immediate
zone of influence with long-term sustainable forms of activities
and income to assure their survival without harming the

6. To provide support to human activities and sustainable use of
natural resources where compatible with biodiversity

7. To increase public awareness of the values of the Wetland.




Proposed 1. Successful conservation of the Wetland and its biodiversity.

Outcomes of 2. Reduction in siltation though large-scale plantation and soil and

the Project moisture conservation works viz-a-viz check dams, gully plugs,
trenches etc. and at the same time, leading to enhancement of
water holding capacity in the catchment area.

3. Increased public awareness of the values of the Wetland and
ushering the people towards conservation and better
management of the wetland area.

4. Livelihood improvement of the people through alternative
livelihood interventions leading to wise-use of the wetland
areas.

5. A balance where the sanctity of the wetland is maintained and
the livelihood of the stakeholders are met.
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Research Overview

3 Study Objective:

v maintain and enhance the ecological character of the wetland and surrounding habitats.

v monitor and manage the hydro-geomomhologic system of the area, including its immediate zone of
influence and the Enk with the catchment areas in a way that offers long-term optimum yield for
fisheries and optimum habitat for aquatic birds
optimize the conservation of biological diversity (species, habitats) in the long-term.

Monitor studies & manage the natural habitats, to develop & maintain maximum bicdiversity of the

area and beyond



Research Overview Contd...

O Study Objective:

v develop compatible tourist-related activities & infrastructures in relation to wetland and bicdiversity
conservation requirements; provide the locals in the immediate zone of influence with long-term
sustainable forms of activities and income to assure their sunival without harming the ecosystem.

v supportsustainable use of natural resources where compatible with biodiversity conservation.

v increase public awareness of the values of the Wetland,

0 Study Timeline
) Geographic scope

: From 2018 to 2025
. 20 villages surrounding the Doyang Reservoir

Key Threats and Opportunities

Proposed Outcomes:

v Successful conservation of the Wetland and its biodwersity,

v Reduction in sitation though large-scale plantation and soidl and moisture conservation works viz-a-viz
check-dams, gully plugs, trenches ekc. and at the same time, leading to enhancement of water holding
capacity in the catchment area,

v d publc of the values of the Wetland and ushering the pecple towards conservation
and better gementof the wetland area.

v Livelihced improvement of the people through altemative livelihoed interventions leading to wise-use of
the wetland areas.

v A balance where the

tty of the wetiand is mai d, and the livelihood of the stakehokders are met.

S — = — —— = —
—_——— =

Infrastructure
Brushwood Check Dams, Gully Plugs, Watch
Towers, Water Hole cum Water Harvesting
Structures, Food Processing Unit and Trenches

Alternate Livelihood Options
Assisted Natural Regeneration, Artificial
Regeneration, Grassiand and Fodder Plantation,
Horticulture Crop distribution, Pig Breeding
Centers, Poultry Chick distribution and creation of
Nursenes.

Capacity Building
Awareness and Training Programs.

il

Artificial Regeneration

1

Grassland & Fodder plantation
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Pig breeding centre Poultry chicks distribution

check dam
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Presenter 38: Yumnam Bedajit Singh

Study Title: Reproductive Biology and Optimisation of Hormone Dosage for Induced
Breeding of Bangana Devdevi (Hora, 1936) for Ex-Situ Conservation and Mass Seed

Production

Authors: Yumnam Bedajit, Surajkumar Irungbam, Rameswori Yumnam, Wanglar Chimwar and

Sanjenbam Bidyasagar

Abstract:

Bangana devdevi (Hora) is an indigenous
medium-sized and bentho-pelagic minor carp,
widely distributed in the Chindwin headwaters
of Manipur, Northeast India. A study on
reproductive biology of B. devdevi collected
from different rivers of Manipur was carried out.
The minimum size at which fish attains maturity
was determined based on the examination of
the maturity stages. Samples were collected
monthly  for detailed investigation on
reproductive biology for two years and the data
were pooled to one year. For studying maturity
and spawning season, maturity stages were
classified based on colour, shape, size of ovary
and the space it occupied in the body cavity.
The maximum value of GSI (1.17) was observed
during August for males whereas for females
the highest was observed during the month of
July (2.24). Induced breeding of B. devdeviwas
done using Gonopro-FH in different doses @
0.4mL, 0.5mL & 0.6mLKg' body weight in a set
of three experimental groups T1, T2 and T3
respectively.

Presentation

All the males were given half the doses of
females. Spawning commenced 6-10 hrs after
injection and was completed within 4-5 hours.
Fertilized eggs were hatched out after 11-16
hours of fertilization at temperatures of 26.4—
27.5°C. Statistical analysis was carried out to
determine the relation between the hormone
dosage with egg output, fertilisation rate and
hatching rate. The highest number of
fertilisation (94.25%) and hatching rate (89.03%)
were found in fish with Gonopro-FH @ 0.5ml/kg
body weight female and significantly higher
(P<0.05) than T1 and T3. The present study may
be beneficial for species conservation and
management strategies in rivers and tributaries
as well as mass seed production of B.devadevi.

the North Eastern Region of India

26th-27th October 2021
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Research Overview

« Study Objective: To study the reproductive biology of Bangana devdeviand to
optimize the effective dosage of a synthetic hormone, Gonopro-FH for induced
breeding in relation to spawning, fertilization and hatchability of the fish in
captivity.

+ Study Timeline: From 1% February, 2018 to 31% January, 2020

+ Geographic scope: Chindwin basin in Manipur (Thoubal river, Iril river and
Imphal river)

+ Species covered (if any): Bangana devdevi

STUDY METHODOLOGY

Oetails:

Biology

+ 22 no_of fish colected manthly for two years

« Fecundity and ova dismeter were studwd

+ Ovanes ware presenved n 5% formaldebyde and for separstion of ova. Gilson's Sud wos usad

Formula wsed
+ GSI=weght of gonad x 100Mctal body weight
+ Fecundity = (No_ of ova in the sub sample = Total ovary weight fweight of sample)

Gomopeo.FH in dflsrent doses
Froe difecart sxgeamantal group wz T1, T2, T3 and Control
Four difecart doses of hormone Gonopro-FH. 1, 0.4miL, 0,5miL, 0.6l & OmLKg" body meight respactresty
males ware gren holfthe doses of females
Anather group was ingected wih CPE (Corp Piwitary Extract) with iniial dose of 2mgKg " body weght of §zh and ofter Shrs final dose
vws npctad with dmgKg " body weqfl of fish 35 3 posatve control
+ The males were given 3 single dose of dmgKg' body weight 2 the time of fmal npction
. llh (4 farmales and 6 males) wers put in aach exgenmantal group in the ratio of 1:2 (fomale: male) and sach group hawe & roplicates

Expeil designs for of | doses

Calowtation

+ Fectilization rate (%) = [(Numbsr of fectifzed eggs)iictal rumber of eggs counted)|> 100

+ Hotching rate %) = [[Numser of aggs hatchedyitotal rumber of apgs m the botch]x 100

Statistical Anolyses

+ Statietical nalysis was done by uming SPSS version 16.0 for Windows One.Way ANOVA was used to amalyze the vanance 1o determine the
relstion between the hormone dosags with diferert parameters Bke fartization rate. epg output and hatching rate

Research Overview Contd...

Study Methodology -
+  Samples were collacted for two years and the data were pooled to ona
year

+  mahurity stages were dassfied basad on colour, shape, size of ovary and
the space it occupied in the body cawty

Induced breeding Bangana devdev)

+  Gonopro-FH in different doses.

+  Five dffarant expanmental group viz. T1, T2, T3 and Control

+  Four diferent doses of harmone Gonopro-FH, i.e, 0.4mL, 0.5mL, 0.6mL
& DMLKg' body weight respectively

+  Males wara givan haf the doses of females

« Ancther group was injected with CPE (Carp Pitutary Extract) with initial
dosa of 2mgKg' body wesght of fish and after Gts final dose was inected
with 4mgKg-' body weight of fish as a positive control.

+  The males were given a single dose of 4mgKg' body weight at the time
of imal ingction

+  121fish (4 females and B males) were put in each expenmental group in
tha ratio of 1:2 (female: male) and each group have 4 replicates. ection of hormone

Key Threats and Opportunities

Threats

+« The species s widely distributed in the Chindwin river basin but due to
anthropogenic factors, pollution and overexploitation pressure into the habitat
area, the fish bacome scarce and chances of EXTINCTION is fkely to face in near
future.

Opportunities:

Evaluation of habtat areas with the identification of breeding ground s required
for in-situ and ex-situ conservation,

Development ofin-situ GENE BANK for future use of the genetic rescurce.
Production of seeds for ranching into the wild habitats for augmentation of its natural
production.

Standardization of seed production technique and to transfer the technology to the
farmers for its mass production and to reccgnised #t as a candidate species for
Aquaculture,




Key Observations/Findings

In Banganadevdev, GSI is high during July-August and maximum
absolute fecundity observed was 26,287 eggs perfemale.

The relative fecundity was in the range from 170 to 298 ova per gram of
female body weight.

E£0g collection

Al the mature ovaries gave bi-modal distribution showing spawning
twice in a year

The length at which 50% of the fish attain maturity was estimated to be Spawn
93mm for Bangana devdevi

sex ratio (male: female) recorded for Banganadevdeviis 1.2

Optimum dose of G oFH forst

P ful breeding is 0.5mIlKg for
femaleand 0.25mVKgfor male

Key Recommendations

+ The Breeding technique can be rollout to the farmers for mass scale seed production of
Bangana devdsvi

This species could be one of the candidate fish species for aquaculture, that the farmer could
fetch good market turnover,

Minimum legal size of Bangana devdevi is 93mm, below which the fish should not be caught
fromthe Thoubal river .

In the present study, sex ratio is found to be 1:2, so, dominance of female in the catch may
representthe breeding peniod of the fish,

+ For the effective conservation of the fish, fishing band should be cbserve during the month of
JULY and AUGUST

There is 2 need of identification and establshment FRBSHWATER FISH SANCTUARY in each
river system for effective conservation of the fisheri vpur.

Dr. Yumnam Bedajit Singh

Email: Bedap8@rediffmail com
Phone Number: 9862 104 430
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Presenter 39: Anjela Ahmed

Study Title: Eripupa Based Ornamental Fish Food: A New Approach for Enhancing

Economic Sustainability

Authors: Anjela Ahmed, B.C. Chutia, Chidananda Nath and F. Yasmin

Abstract:

Eri silkworm rearing is an age old leisure time
occupation of the people of Assam to obtain eri
silk as well as to consume the pupa since it is a
sought after delicacy for various indigenous
tribes of Assam. Eri-pupae are a good source
of essential amino acids and recognized to be
rich in proteins and their amino acid
composition is comparable to fish meal. The
effect of eri-pupa based fish feed as well as
commercial feed on the growth of different
ornamental fish (Milky carp, Swankin Gold, and
Gold fish) were studied and observed that,
while feeding the commercial feed, the length,
breadth, weight, caudal fin length, dorsal fin
length, anal fin length of milky carp is 0.81£0.14
cm, 0.35+0.07 cm, 0.9+ 0.14 cm, 1.1£0.14 cm,
0.45+ 0.07 cm, 0.55+0.07 respectively.
Similarly, the above mentioned parameters of
milky carp while feeding with eri pupa based
fish feed were observed as 0.9+0.5 cm,
0.55+0.07 cm, 3.15+ 0.21 cm, 0.3+0.14 cm, 0.15%
0.07 cm, and 0.2+0.14 respectively and in
respect with Swankin gold when feeding with
commercial feed the results obtained are
1.25+0.21cm, 0.6£0cm, 1.1+ Ocm, 0.85+0.07cm,
0.6+ Ocm, 1£0.21 respectively,

Presentation

while the similar parameters of Swankin gold
when feeding with eri pupa fish feed were
observed as 0.4+0.14 cm, 0.3+0.14cm, 0.9+ 0.21
cm, 0.65+0.07cm, 0.45+ 0.07 cm, 0.2+0.14
respectively. In case of Gold fish, the above
mentioned parameters when feeding with
commercial feed are observed as 0.6+0.7 cm,
0.3+0.28 cm, 0.5+ 0.42 cm, 0.3+0.28cm, 0.3t
0.21 cm, 0.65+0.21cm respectively, while
results obtained from feeding them with eri
pupa are 0.75+0.21 cm, 0.2520.14 cm, 0.6+
0.28 cm, 0.35+0.07cm, 0.25+ 0.07 cm,
0.3+0.28 cm respectively. Thus it can be
concluded that eri pupa based fish feed can be
used as an alternative ornamental fish feed
which will be a new approach for enhancing
economic sustainability.

Keywords: Eri  silkworm, pupa, fish feeq,
economic sustainability.

First International Symposium on Aquatic Biodiversity of
the North Eastern Region of India
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Title of the study: Eri pupa based ornamental fish food: a new approach for

enhancing economic sustainability.
Anjela Ahmed, Bhuban Chandra Chutia, Chidananda Nath and FarishtaYasmin
Presenter: PhD Research Scholar, Anjela Ahmed

Institute: Department of Zoology, Nowgong College (Autonomous)




*  Eri-pupae are a good source of essential amino acids and recognized to be rich in proteins and their
amino acid composition 1s comparable to fish meal.

*  Pupac also consist of essential fatty 2 acids (EFA), particularly polyunsaturated (PUFA), and have a
higher 1n-3 to -6 fatty acids ratio than other insects (Lin e7 al, 1983 and Rao, 1994).

*  The carotenoid compositions of silk worm pupa of Bombyx mori were reported to contain lutein and
neoxanthin (Kotake-Nara et al,, 2002).

* Longvah ef al, 2011 reported that dry pupae on dry weight basis contains: 54.0 % crude protein,
26.2% of fat, 8% of moisture and 4% of ash. and also it is a good source of essential amino acids
most commonly glutamic acid, histidine and alanine. Alpha linoleic acid is the major component of

pupal oil.
-

Study Methodology details contd..

2. Experimental procedure:
Grouping of animals: ( im triplicates)

Controlled group fed Experimental gr
with commercial feed fed with 50% er
based feed

1. Milky carp 1. Milky carp

2. Shubunkin gokifish
3. Gold fish

2. Shubunkin goldfish
3. Gold fisk

# Acclmatized for 10 days,
rE‘pa'lmmtal poups were fod with 506 eri-pupa diet e
& Morpl were ded with the help
of dxgntal venser caliper at an mterval of 15 days.
Growth parameters such as weight gam were calkculated
as follows:

Weight gam = Final body weight — Initinl body
weight (gm)

g

Research Overview Contd...

«  Sasmal er al, (2018), evaluate the impact of silkworm pupae in the practical diets for Labeo rohita
fingerlings growth and survival and found that silkworm pupac incorporated (43.75%) diet having 40%
protemn level showed the best performance of the fish in comparison to those with the control diet.

Study Objective: To study the effect of eri-pupa based diet on the growth performance of
ornamental fish Milky carp, Shubunkin Gold, and Goldfish).

Methodology:

1)Preparation of eri-pupa based fish feed:

The ingredients and approximate composition of the experimental diet is given in the following table:

Components Percentageused
1. Esi-pupa 50%
2. Rice polish 12%
3.  Wheat bran 12%
4. Starch 12% |
4, Soya-oi 3ml
6. Vitamins & Mineral mixture 3%
7. Algae 3%
8. Table Salt 5%

Observations and Findings:
Table: 1 Effect of commercial food on the growth of different ornamental fishes

Name  of | Length(cm | Breadth(cm | Wesght(g) |Cawndal Fin | Dorsal Fm | Anal Fin Length (cm)
the Species | ) ) Lengthicm) | Length(cm)
Milky 0.8=0.14 10352007 |09+0.14 | 1.120.14 0.45=0.07 0.55+0.07
Carp
Shubunki | 1.2520.2 | 0.6=0 1.1=0 0.85=0.07 |0.6=0 1=0.21
n Gold 1
Gold Fish | 06=0.7 1032028 |0.52042 [0.3£038 0.320.21 0.65+0.21
T Valies are expressed as meansSD

Table: 2 Effect of eri-pupa based food on the growth of different omamental fishes

Name of the Lﬂlg‘h(cm) Breadth(cm) Weight(z) Cmxdal Fin | Dorsal Fin | Anal Fm
Species Length(cm) Length(cm) Length (cm)
Milky Carp | 0.9=0.5 0.55+0.07 3.1520.21 0.3£0.14 0.15=0.07 0.2+0.14
Shubunkin 0.4=0.14 0.3=0.14 0.9=0.21 0.65=0.07 045007 0.2+0.14
Gold

Gold Fish 0.75+0.21 0.25+0.07 0.6=0.28 0.35=0.07 0.25=0.07 0.3+0.28




Discussion:

From Table 1 and Table 2, it is noticed that. the growth rate is much better in the fishes fed
with Eri pupa based food. The weight gain of the eri-pupa based food fed fishes mainly in
Milky carp and Goldfish was comparatively higher than those which are fed with commercial
feed. As compared to the other fin types, the enlargement of caudal fin is greater. In case of
Goldfish and Shubunkin Gold. the caudal fin has a prominent growth as compared to the total
body growth. Moreover during the study it has been observed that the creamy shades of the
scales of the milky carp increased. The pigmentations of the Shubunkin Gold became
prominent and the gold fishes became brightly orange — golden i colour.

Conclusion: The present study showed that eri-pupa based formulated feed enhances the
growth performance in the selected ornamental fish species and also it enhances the
pigmentation in same, Thus it can be replaced with the commercial fish meal. Since the people
of Assam rears eri-silkworm, the pupa that were obtained from eri-culture can be further used
as ornamental fish feed. And integrated eri cum ornamental fish unit will be a new approach
for enhancing economic sustainability,

Opportun

> Setting up of such en-culture
cum ornamental fish rearing unit
by the people of Assam will be a
new approach for economic
sustainability.

> The en-pupa obtained from the
erl-rearing unit can be used as a
fish feed.

»Moreover the left over feeds &
excreta of en-silkworm can be
used for vermicomposting.

»The earthworms obtamed from
vermicomposting can be further
used as fish feed.

»Hence there will be no
requirement of
commercial feed from the market.

Contact Details

Email: bhuban78@gmail.com
Phone Number:7002133245

buying |




Presenter 40: Ben Belton

Study Title: Mass Production of Nutrient Rich Small Fish Species Seed is the Key to
Unlocking the Potential of Nutrition Sensitive Aquaculture
Authors: Ben Belton, Francois Rajts, Suresh Rajendran, Arun Padiyar, C.V. Mohan and

Shakuntala H. Thilsted

Abstract:

Small indigenous species (SIS) of fish are a rich
source of key micronutrients, and make a
crucial contribution to reaching recommended
dietary micronutrient intakes in NE India and
Bangladesh, including for women and children.
However, availability of and access to these
species is declining in many locations. Habitat
degradation,  overexploitation  of inland
fisheries, and population growth have made
once plentiful and affordable SIS increasingly
scarce and expensive, and they are
increasingly at risk of becoming threatened or
endangered.

WorldFish has promoted nutrition-sensitive
carp-SIS polyculture technology in Bangladesh
and India over the past decade. To date, these
efforts have depended on project staff to
collect SIS brood from the wild, oversee their
maintenance in brood ponds operated by the
project, and distribute seed to project
participants for stocking. These efforts have
raised intakes of SIS during the duration of
active projects, especially for women and
children, but the longer-term sustainability of
adoption after the withdrawal of project
support for seed supply is unknown.

The development of almost all farmed aquatic
species that are cultured successfully at scale,
such as Indian major carps (IMC), has followed
a trajectory from reliance on wild seed, to
closure of the life cycle, hatchery-based mass
seed production, and the formation of dynamic
seed multiplication and distribution networks
by private sector hatcheries, nurseries and
traders. However, in the case of SIS, broodfish
are still sourced from the wild. Promoting SIS
culture using wild broods is unlikely to be
sustainable or eco friendly in the long run.
Development of mass production of SIS might
also help to restore self-sustaining populations
of threatened species

The average price of formerly abundant and
cheap SIS such as mola (Amblypharyngodon
mola) and puti (Puntius Sp.) is now higher than
the price of IMC in both Assam and Bangladesh
indicating high unmet demand. This suggests
high potential for the commercialization of SIS
culture in systems including village tanks, rice
fields, and homestead ponds, and thus latent
demand for mass production of SIS seed. We
hypothesize that a lack of breeding techniques
for SIS is a key barrier to scaling of nutrition
sensitive aquaculture to its full potential.

A new GlZ-funded project, implemented by
WorldFish — Taking nutrition-sensitive carp-SIS
polyculture technology to scale - seeks to
address this key bottleneck through applied
research on mass production of SIS seed in
Assam and Odisha. The project has 4
components: (1) Assess factors influencing the
adoption of carp-SIS polyculture technology
under previous projects. (2) Develop protocols
for the mass production and transport of seed
of up to five nutrient-rich SIS; (3) Validate
business models for reproduction and
distribution of SIS species in partnership with
private seed supply enterprises; and (4)
Technical training and outreach to ensure
integration into public and private investments
for further scaling.
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First International Symposium on Aquatic Biodiversity of Research Overview

the North Eastern Reglon of India « Study Objective: This study introduces the concept of hatchery-based mass
26th-27th October 2021 production of SIS seed to unlock the potential of nutrition sensitive

Mass production of nutrient rich small fish species seed is the aquaculture.

key to unlocking the potential of nutrition sensitive aquaculture « This research will be implemented under the GIZ-funded project,
Presenter: Ben Belton implemented by WorldFish — Taking nutrition-sensitive carp-SIS polyculture
Institute: WorldFish, Independent Consultant technology to scale (Scaling SIS).

+ Geographic scope: Assam and Odisha, India, and Bangladesh.

+ Species covered: Potential species identified for breeding experiments
include Amblypharyngodon mola; Puntius sophore; Esomus danricus;
Osteobrama cotio; Trichogaster fasciata; Anabas testudineus.

#holo-rFrancois Rajts

Study Methodology

+ Smallindigenous species (SIS) of fish are a rich source of key micronutrients
such as vitamin A and zinc, but their availability is declining due to habitat
degradation and overexploitation.

+ SIS are increasingly scarce and expensive, and at risk of becoming endangered.

+ WorldFish has successfully promoted nutrition-sensitive carp-SIS polyculture in
Bangladesh and India by collecting wild SIS brood for distribution to project
participants.

+ These efforts have raised SIS consumption during active projects, but lack of
dependable seed supply is a bottleneck for sustainability.

Photo: Balaram Mahalder
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Key Observations

Promoting SIS culture using wild brood is unlikely be sustainable in the long run.

We hypothesize that a lack of breeding techniques for SIS is a key barrier to
scaling of nutrition sensitive aquaculture to its full potential.

Developing techniques for mass production of SIS might also help to restore self-
sustaining populations of threatened species.

The average price of formerly abundantand cheap SIS such as mola
(Amblypharyngodon mola) and puti (Puntius Sp.) is now higher than the price of
Indian Major Carps in both Assam and Bangladesh, indicating high unmet
demand.

These observations suggest high potential for commercialization of SIS culture in
systems includingvillage tanks, rice fields, and homestead ponds, and thus latent
demand for mass production of SIS seed.

Key Recommendations

The Scaling SIS project has 4 components:

(1) Assess factors influencingthe adoption of carp-SIS polyculture technology
under by previous projects.

(2) Conduct breeding experiments in close partnership with private and public
hatcheries Assam and Odisha and develop standard protocols for mass
reproduction and transport of up to five nutrient-rich SIS species.

(3) Validate business models for reproduction and distribution of SIS species in
partnership with private seed supply enterprises.

(4) Technical training and outreach to ensure integration into public and private
investments for further scaling.

Contact Details

b.belton@cglar.org



Presenter 41: Dandadhar Sarma

Study Title: Integrated Fish cum Duck Farming: A Model for Alternative Livelihood in

Agro Climatic Condition of Assam
Author: Dandadhar Sarma

Abstract:

Livestock production and processing generate
by-products that may be important inputs for
aquaculture. The main linkages between
livestock and fish production involve the direct
use of livestock wastes, which function as
fertilizers to stimulate natural food webs in fish
ponds. Integrated fish farming techniques have
been successfully applied in other developing
countries and impressive yields have been
reported. Today, aquaculture production
stands at 50:50 to capture fisheries on a global
scale due to the technological advancements
such as hybridization, genetic engineering,
formulated diets and integrated agri-
aquaculture. In Asia including certain states of
India, aquaculture is integrated with livestock
providing millions of livelihood opportunities4.
However, Assam is yet to report any significant
quantities of integrated aquaculture products
despite having huge natural potential.
Considering the economic and ecological
contributions of integrated livestock-fish
farming as a means of enhancing rural
livelihoods, the present investigation has been
undertaken to evaluate the benefit of duck cum
fish farming carried out in Baksa & Dima Hasao
district of Assam.

Five derelict society ponds (size-0.20, 0.25,
0.24, 0.35 & 0.28 hectares) of five villages of
Tamulpur of Baksa district & Three ponds (size-
0.10. 0.12 & 0.18 hectares) of three selected
beneficiaries of Gunjung area were selected to
carry out Duck cum Fish farming.

To facilitate composite & integrated fish cum
duck farming, all the selected ponds were
renovated by dewatering, bottom scraping,
dyke trimming followed by Manuring with cow
dung and lime. Duckery of the size 8ftx 6ft
were also constructed in each and every pond.
The duckery was constructed in such a way
that 70% of the area lying on the pond and 30%
on the dyke of the pond. 30000 yearlings (20-
30 g) of Rohu, Catla and Mrigala were procured
and released in all the selected ponds
(numbers of fishes were calculated on the basis
of stocking density & size of the ponds) after
proper acclimatization. 20 ducks were also
released after one month of fish release. It has
been observed that duck droppings increased
the growth of all the species of Indian major
carps. Catla growth was recorded (maximum
2.0 kg) in one year followed by rohu and mrigal
was recorded at 1.0 kg each after one year of
rearing along with production of average 900
eggs from 20 Ducks of each pond.
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* Study Objective: Integrated fish farming techniques have been
successfully applied in other developing countries and impressive
yields have been reported. Today, aquaculture production stands at

. 50:50 to capture fisheries on a global scale due to the technological
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Assam diets and integrated agri-aquaculture. In Asia including certain states of
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e o - *  Study Timeline: 1.4.2018 to 31.03.2020

e QIZE=EIL ' Geographic scope: Considering the economic and ecological
contributions of Integrated livestock-fish farming as a means of
enhancing rural livelihoods, the present investigation has been
undertaken to evaluate benefit of duck cum fish farming carried out
in Baksa & Dima Hasao district of Assam.
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Brief Baseline Information of selected beneficiaries District-wise achievements made so far
1. Beneficiaries of Baksa district (No=150, Village=20) 1. Baksa district
No. of Beneficlary No. of beneficiary Mool benehiciory e Six awareness and training programme have been
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2. Beneficiaries of Dima Hasao district (No=150, Village=10)
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Activities made in Baksa district...

Renovation & fertilization of selected pond

Five derelict society ponds (size-0.20, 0.25, 0.24, 0.35 & 0.28
hectares) of five villages of Tamulpur area were selected from
demonstration unit. To facilitate composite fish farming, all the
selected ponds were renovated by dewatering, bottom scraping,

dyke trimming followed by Manuring with cow dung and lime.

Activities made in Baksa district...

Rearing of fingerlings in composite fish farming manner

25000 fingerlings (20-30 g) of Rohu, Catla and Mrigala were
procured from a private fish farm of Nalbari district of Assam
and released in all the selected ponds (numbers of fishes were
calculated on the basis of stocking density & size of the ponds)

Activities made in Dima Hasao...

Progress made in Dima Hasao...

1. Formation of Working Group:

A total of & working groups have been formed . Three ponds (size- 0.10.
0.12 & 0.18 hectares) of three selected beneficiaries of Gunjung area
were selected for demonstration unit for integrated duck cum fish
farming.

e 15000 fingerlings (25-30 g) of Rohu, Catla and Mrigala were procured
from a private fish farm of Nilbagan area of Hojai district of Assam and

released in all the selected ponds (numbers of fishes were calculated on
the basis of stocking density & size of the ponds) after proper




Cost benefit analysis of integrated duck cum fish
farming

Fixed cosoRenovation of poad, ction of dockery, duckis yearkogs, pre stocking

A mMAgemEE o) 44,1000
B Varniable cost (Duck feed, formlizer, bme, Mediche, supplementary feed probotios ete. 13,820/
c Total cost (A+B) 60.920-%
D Retums
Sale of fish(Rs 340%kgnc 400 kg'year (Average) 1,78,0000-
Sale of egas( Rs. 10/eag)x 2200/year (Average) pod
E Gross retums 1970000
F Net remums (E-C) 137,000
G Beneit coat ratio (1" year) 325
Benefit: cost ratio (successive years ) 429:1
Email:

sarma.dandadhar@gmail.com
Phone Number:9435314768
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Study Title: Breeding Protocol of Ompok pabda at the Agro-Climatic Condition in

Assam
Author: Dr Sanjay Sarma

Abstract:

Ompok pabda locally called pabda has been
categorized as endangered(EN), according to
IUCN based CAMP report (1998). The brood
fishes were collected from the river and
floodplain Wetlands in the vicinity of Lakhimpur
District of Assam during December- February
2007-2008, and were stocked at specially
prepared tank B (water area 0.1 Ha) of Ulubari
Fish seed farm. The breeding and larval rearing
experiments were carried out at the same farm.
A total of 367 O. pabda were stocked and the
fishes were fed with supplementary feed
consisting of mustard oil cake, rice bran (1:1
ratio), small live fish like Puntius, Chanda etc @
5 % of body weight per day. Fishes were
reared for a period of 6 months and feeding

schedule was maintained
culture period.

throughout the

Adult fish showed sexual dimorphism, when
the pectoral fins of male become rough. In the
case of females, the pectoral fin was smooth
and genital papilla was found swollen and
slightly pink in colour. The abdomen was
bulging and soft in appearance. The spawner
was selected for hypophysation in the month of
June, 2008. Free oozing and ripe females were
selected in the ratio of 3:2 respectively for
breeding. The physicochemical parameters of
the breeding pool are as follows:

Sl no Parameter Values

1 Air temperature 29-32°C

2 Water temperature 28-31°C

3 pH 6.5-7.5

4 Dissolved Oxygen 5-6 ppm

5 Free Carbon dioxide 2-3 ppm

6 Turbidity 2.5-3.5cm

Length and weight of each were noted. The
size of fish ranged from 15.2 — 16.5 cm and
weight ranges from 50 gm — 65 gm. In the first
set, 18 male and 12 female were taken for
induced breeding whereas in the second
phase 24 males and 18 females and third phase
16 males and 10 females were selected with the
same doses. Induced breeding was done in a
nylon hapa in a cement cistern and followed
prescribed technique of hypophysation.
Synthetic hormone Ovatide was used as an
inducing agent. To select the optimum dosage
for the complete spawning in relation to the
climatic condition of that area, a series of tests
were performed and the final dosage was
determined. In the evening hours the injection
was administered and the fishes were
transferred into the breeding hapa. Mating
started 5-6 hours after administration of the
ovatide injection and the spawning was
observed after 9-11 hours of injection. The one
day old hatchlings were maintained in nylon
hapa fixed in the pond and plastic pool. In hapa
aeration was provided through sprinklers and
in plastic pool aerators were provided.

The eggs were light brown in colour and small
with 0.85-0.95 mm diameter. The relative
fecundity of the species ranged between 83 —
125 eggs per gram body weight. The average
fertilization rate was 91.5 % and the hatching

=

rate was 65.2. The number of eggs was
estimated by volume and number of eggs per
litre was 1,05,625.

The one day old hatchlings were transferred
into new rearing hapa and plastic pool and
survival of hatchlings varied from 60-65 % upto
5-6 days of rearing period. The hatchlings were
very active and moved very fast showing
schooling behaviour and rested on their lateral
side due to yolk content on the ventral side.
After 3 days of hatchling, the mouth slightly
developed and accepted external feed. Initially
hatchlings were fed with egg yolk and the post
larvae were fed on chopped tubifex worm from
7 days onwards. The mortality of post larvae
stage O. pabda in nylon hapa was observed
30-40 % due to non-acceptance of feed, poor
absorption of yolk sac and rapid fluctuation of
temperature.

Observation: The success achieved in the
present study paves the way of standardization
of breeding protocols and broodstock
development. The quite effective dosage for
inducing agent is 0.5 ml/ kg body weight in
case of female and 0.4 ml/ kg body weight of
male subject to water temperature range
between 28-31°C.
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Title of the study:Breeding Protocol of Ompok pabda at the Agro- L ) ) )
Climatic Condition in Assam « Sharp declination in population due to many anthropogenic upset ,pollution,

Presenter: Dr Sanjay Sarma climate change, destruction of breeding ground

Institute:ARIAS Society, Govtof A ) ) ) ) L
nstitte oclety, Govtof Assam « |tis quite alarming and rather unfortunate that, this species is on the verge of
g glz . 6];5:_7:._.“ ° extinction, and has been listed under endangered fish species in India (IUCN
B 1990).
It is preferred species due to: Study Methodology
@ Shiny appearance Technology of Pabda breeding, rearing and culture in captivity has been
developed
< High market demand »Breeding Season:

During end of April to mid August (Pre- monsoon and monsoon period).
Soft flesh
> Maturity :

Less spine content Attains maturity within 2 year, however 2(two) years okl fishes are suitable for induced breeding.

» Fecundity :
20,000~ 30,000 ncs. eggs/100gmeof fish body weight,

Unique taste and flavor

Easily digestible high nutritional propertie
# Inducedspawning
Induced spawning takes place after 8-8 hours of administering the hormone injaction.

A

Cultured as an aquarium fish




»Collection of eggs:.
Eggs will come out freely through application of gentle pressure on the

abdomen and are collected on a dry enamel or plastic tray.

» Fertilization
In the event of following the stripping method, testes are removed from the

matured males, sperm suspension are prepared and thoroughly mixed with
the eggs

»Incubation period and process
Hatchling takes place after 20-24 hours of fertilization, (For good result:

fertilized eggs are kept in cement cistern with low water depth (5 =10 cm.)
with a feeble water flow and aeration facility . —

Key Findings

< Better survivability in low water depth cemented tank

< Providing vegetative not easily decomposable shelter and shed

< Covering with fine nylon net is required to save from predatory birds

<. Fingerlings will be ready in one month after hatching for stocking
in culture ponds

Key Threats and Opportunities
Raising of Fingerlings from advancefry stage:
< Initial controlled rearing of pabda fry in cemented tank is preferable

< Proper feeding with finely chopped tubifex as well as boiled
chicken viscera are the preferred food during this stage.
“Segregation of unequal sizes are required.

«»Avoid excess heat and direct scorching sunlight.

Key Recommendations
Rearing of Spawn to advanced fry stages :
Concems:
Mass mortality of hatchlingsfrom 2*° to 10™ days was observed
High cannibalism

Remedies:
Properfeeding like finely choppedtubifex along with sieved small plankton from 2™
day onwards adlibitum

<Proper oxygenation with low alkaline water is preferred

R T ==
— — N



Contact Details
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Presenter 43: Dr KruolalieTsurho

Study Title: Paddy cum Snail Culture in Nagaland

Author: Dr KruolalieTsurho

Abstract:

Cultivation of paddy is practiced since time
immemorial from generation to generation in
Nagaland. Rice is the staple food and it
occupies about 70 per cent of the total area
under cultivation and constitutes about 75 per
cent of the total food production in the state.
The indigenous knowledge system of this
cultivation had been developed through
experience by tribal farmers using their
ingenuity and skill and are believed to have
sustainable agricultural base. Wise utilization of
known food resources could be one major tool
to keep parity with the increasing population
and nutriment demand.

Presentation

In Nagaland, paddy cum snail culture is
practiced only in some selected areas on a
larger scale even though the consumption of
snails is widespread. Owing to its high nutritive
value and noting the excellent nutritional
potential which is characterized by high protein
and mineral but low-fat content and
considering the environmental benefits of
making use of snails as human food, it must be
now viewed as a source of nutritional
comparable to conventional dietary habit.
Therefore, the introduction of Paddy cum snail
culture can be an important source of
livelihood sustenance, economic upliftment
and an indicator to climate change adaptation.

First International Symposium on Aquatic Biodiversity of
the North Eastern Region of India
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Title of the study: Paddy cum Snail culture in Nagaland

Presenter: Team Leader, Dr KruolglieTsurho
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Introduction
~ &+ Rice is grown in paddy fiekds by few tribes in Nagaland either in terrace hils of in the
plains
» Besides rice, these wetland provide nabural habitat, beeeding erironment and feeding
grounds for varietes of aquanc ke forms
* Among the micro-ivestock and uncorverfional sources of arimal protens,
moluscs as a group hokd remendous prospects and amongst them the snails hold
awvery high promise,

From Paddy fields to Plates

Harvesting of snails Snalls Soldinlocal markets

Paddy cum snall culture In terrace
and flooded plain rice fields

= Snail is a traditional food

+ Available in local markets.

= Tradbonally, some snails are not consumead
during windy season

Snail asa delicacy  Snail as an alternative diet
N

Study Methodology

i.  Site selection:
Study of paddy cum snail culture in selectedterrace rice fields and paddy fields.

=

Identification of shail species:
To Identify the endemic snail speciestaxonomically,
Sexually active adult of mixed sex to be selected.

ili. Water levels
Saturated water levels to be maintained during the study.
Effect of vanious density of snail to rice grown at saturated water levels.

iv. Datacollectionand analysis

Data collection begin one day after transplanting and continued on a weekly basis up to the maturity of crop.

For analysis, Two-way Analysis of Variance (ANOVA) or Three way Analysis of Variance to be used
fordifferent parameters

Research Overview

+ Study Objective:

i. |dentification and documentation of endemic/local snail species.
Study on the breeding pattern in its natural habitat,
Study on the economic prespect of paddy cum snail culture.
Conservation of its genetic resources,
Snail as an alternative to distary habit.

<szm=

+ Study Timeline: 2 years.

+ Geographic scope:
i. Terracerice fieldsin hil arsas.
. Paddy fields in plains.

+ Species covered:

i. Local snail species.
. Commonly avadable species.

Key Threats and Opportunities

Threats

* Local snail species either becoming threatened or endangered.
+ Accidental intreduction of exotic species.

* Natural calamities.

+ Lossofgenspool.

Opportunities

+ Snall reanng can be taken up as an alternative farming in terrace rice fields and paddy fields.

+ Low costfarming and high net returns.

+ Asan alternative source of protein and other nutrients.

+ Incomeg ting sector for livelihcod and uphft ofthe e status of the
rural farmers.




Key Observations/Findings

<z mm=

< ption of snall is widespread

Intreduction of Integrated farming system of paddy with snail culture in the state.

Improvement of stability due to diversification of enterprises.
Producing high quality snails without polluting the ecosystem.
Providing additional | and g ting employment opportunities.

Conservation and protection of gene pool.
Localsnail as a niche where it is preferredand unigue in taste.

Key Recommendations

Validation of Traditional Knowledge (TK)and its transformation shall benefitfood preduction and
income as well as farm integration,

Blending Indig Traditional Knowledge (I TK) with scientific technolegy shall help achieving the goal
of sustainabdity and food security.

Plays an impertant role in enhancing rice plant performance through food web effects that result in
nutrient release in the aguatic ecosystem.

Acts as an indicator for pollution.

Tool for biomenitering,

Contact Details

Email: krultsurho@gmail.com
Phone Number: 8435006212
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Study Title: Studies on Fish Preservation Methods Adopted by the Deori Community

in Dhemaji District of Assam

Authors: Juri Konwar and Sanghamitra Buragohain

Abstract:

Traditional fish preservation methods practiced
by the tribal communities are based on
Indigenous Technical Knowledge (ITK) of the
community as well as the entire region. Due to
lack of adequate scientific approaches and
exposure, these methods are being explored
very little till date. Taking these aspects into
account, the present study demonstrates the
different methods adopted by the Deori
community of Dhemaji district in Assam for
preservation of locally available fish species
during monsoon season in order to consume
during dry seasons. The study was conducted
from the month of May to mid-September
through survey, field visits, personal interview
and spot observation. The people of Deori
community primarily preserve fishes in different
forms locally known as- Chucha, Aarhoi Chiya,
Dujiba Chiya and Nakia Chiya. Methods of
preparation and preservation of these products

Presentation

are based on the principles of dehydration and
fermentation.

The fermented fish products are source of
protein and used as delicacies in various ethnic
cuisine due to their unique flavour and savory
aroma. In the present context, ethnic fermented
fish products of the tribals are gaining
popularity even among the people of other
communities of North-East India and beyond.
Suggestions are put forward for promotion of
marketing and commercialization of these
ethnic food products. Sustainable utilization
and management are very crucial and of
utmost necessary in every step right from the
collection of  fishes, for  sustainable
development and conservation. Further,
implications for creation of employment
opportunities for the rural tribal people in the
particular sector have been highlighted.

First International Symposium on Aquatic Biodiversity of
the North Eastern Region of India
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STUDIES ONFISH PRESERVATIONMETHODS ADOPTED BY THE DEORI COMMUNITY IN

DHEMAJ DISTRICT OF ASSAM

Student, Juri Konwar
Gauhati University, Assam
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RESEARCH OVERVIEW:
*  Study Objectives:

1) To survey and collect data on indigenous fish preservation methods practiced by the Deori
community of Dhemay district in Assam.

2) To evaluate the process of indigenous fish preservation methods of the Deoris,

«  Study Timeline: From 37 March, 2021 to 16% September,2021.

«  Geographically, Dhemaji district is located between 94°12°18" E and 95°41°32" E longitudes
and 27°05°27" N and 27°57°16” N latitudes on the north bank of river Brahmaputra in

Assam,

OPPORTUNITIES

®  Traditional ethnic fermented and preserved dried fish products used as delicacy m different authentic ethnic
cuisimes for their unique flavor and savory aroma. Currently, they are gaining popularity even among the non-
tribal people and have the potential to attract more 5. Hence. lugh d d in the markets.

® [t couki be a booming business option.

®  Sustainable utilization and management of the resources by rearing fishes every year and selective harvesting
from tame to time to prepare these products. No negative mipact on the aquatic ecosysten.

®  Polyculture of fishes s well as integrated fish farming coukd be done for additional income — Raw fishes as
well as prepared traditional dried fish products coukd be sokd throughout the year,

®  Preserved fish products could serve as protem source during dry seasons when there i low avadlability of fish.
Marketing of these products coukd serve as good source of income for livelihood.

for comumpton o 1-1 % years f maitained propedy

Iﬂ;ln‘hhnl-‘n‘ of drying

Bemebald Baewhon vy siSakoai), Fig 4 Nakiya Chiya

STUDY METHODOLOGY:
* Site Selection-

Five Deori villages in Dhemnji district were selected for conducting the study- Sripani Gaon,
Dhunaguri Gaon, Gamadi Gaon, Udaipur Gaon and Ramyapur Gaon.

* Selection of Respondents for Survey-

Six Decri houselokds from each village were surveyed with a total sample of thirty. Suvey was

4 141

L |

«  Field Survey and Spot Observation-

Few of the techisques were personally observed o spot during the visit.

*  Oral interview-

Information were also collected through oral interview with the older members of the houselold.

OBSERVATION:

A) Nakiva Chiya - Medim-sized fishes are preserved whole after deaning mnd drving, Larpe and medimm-sized fishes stung to bamboo

skewers are died and peeserved i amght containers oc sealed earthen pots Table 1: Magor fish species wtilized for
B) Dujiba Chiya - Smal-sized fishes are dried, ground, wrapped in fre-died banana Jeof mnd m‘mCM ”m."“. methods
preserved i sealed caxthen pots. ACENIEAC LORE

C) Chucka : Prepared by adding leaves and pesiokes of Colocasio escndenra. It remain sukable
for consumption 6l 1 5-2 years f mantained properly
D) Aarbol Chiya Same as Chincha peeparatioa bue Colocasio esendenra oot added Sutable

|

Exromich s veche

Fig: Deyingfisbes g ts
g eyl
indhe kinchea of 3 Deori placed oa eaditisnal porse

pfFeils Bfdvssgferei ¢




Fig: Drying fishes, petisles 3nd beves of
Calocaria ecalewta traditissally oo prepare P81 Stems and pedisles  Fag.™: s
Chocha ) ol Calocasia escnlesta traditisead Dieki

- Fig3: Stulfing parse of dried fizh and
Calocan'a misture inso Bambes cylinders,
fallemed by seatfing with salt, dried hoaze
leaf, paddy stram; sealed with clyy sad dried
bamas dead

Fig51 Whele preparaon kept on trodicionst Fagd0: Oneyear old Aarbos € biya 3ad ovo- W

2 "
Mmbeo roof year ol Choca bambso cybinders exlinder for cosking

Contact Details

KEY RECOMMENDATIONS:

The tribal communities of Assam- Deori, Mishing, Bodo, Sonowal-Kachari, Tiwa, Karbi, Dimasa etc. as well as the
ofher North-Esstern states have their own unique fish preservation methods and preserved fish products. These
methods and products need to be explored through scientific approaches and research,

Application of scientific techniques for preduction of improved quality products in large scale. It must be ensured
that the products do not lose its authenticity,

Creating awareness among the tribal people to adopt business strategies for marketing and commercialization of
their ethnic fish and other food products through various programs and projects under governmental and non-
governmental organizations

Tlus sector woukd create new employment opportunities for the rural tribal people m their own homeland.

There would be emergence of markets throughout the country and abread based on traditional ethnic foed items,
ethnic dresses, traditional cane and bamboo products etc. that woukd represent the rich heritoge and culture of the
Notth-East India.

Email: jurikonward22@gmai com
Phone Number: 8876729919
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Study Title: Culture of Ornamental Snakehead Species Collected from the
Brahmaputra Drainage, NE India: A Valuable Overlooked Resource of Freshwater

Ecosystem

Authors: Minakshi Kalita, Dandadhar Sarma and Hrishikesh Choudhury

Abstract:

Ornamental fish keeping is a popular hobby
worldwide, supporting a significant global
aquarium industry. Over one billion ornamental
fish may be exported worldwide every year. To
supply markets in the northern hemisphere,
exotic pets and aquarium trades source a wide
variety of species from countries on all
continents, with a proportion of them taken
directly from the wild. The freshwater species
are one of the most threatened groups as
freshwater species comprises an estimated
90% of all ornamental fish trade. Most wild
caught aquarium fish originating from India
come from the Eastern Himalaya and Western
Ghats, hotspots known for their remarkable
freshwater biodiversity and endemism. The
harvest of freshwater fish in India is largely
unregulated. Unlike marine species (11 of which,
together with all syngnathidians (seahorses,
pipefish, and seadragons) are listed on
Schedule 1 of India’s Wildlife (Protection) Act,
1972 [WPA] and thus protected from hunting
and trade), none of the freshwater fish
occurring in India (with the exception of the
freshwater  pipefish,  Microphis  deocata

[Teleostei: Syngnathidae]) are included under
any of the wildlife schedules of the WPA.

Trade report shows a new and emerging trade
in an ornamental fish group (snakeheads,
belonging to the genus Channa, Teleostei:
Channidae), can be considered as the
conservation risks. In view of this we have
provided the report on culture and
management of two snakehead species
(Channa andrao and Channa stewarti)
collected from Brahmaputra River drainage.
The targeted snakehead species has been
over-exploited from wild for aquarium trades
worldwide but none venture for their culture
and breeding. A proper culture setup is very
necessary for an efficient provision of breeding
and juvenile management in fish farming.
Establishing a proper sustainable culture
system can contribute to the protection and
restoration of threatened fish populations living
in the wild. A well-managed and responsible
aquarium industry for snakeheads can also
create livelihood opportunities and a sense of
environmental management for thousands of
local communities in rural and often remote
locations.
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« Species covered :

* Binomial name: Channa stewartii (Playfair,
1867)
+ Conservation status: Least conservation (LC)

* Binomial name: Channa andrao Britz, 2013 *Scientific Classification:
* Comservation status: Not Evalated Kingdom; Animalia
Phylim: Chordata
*Scientific Classification: Class: Teleostel
Kmgdom: Animalia Order: Perciformes
Phylum: Chordata Family: Channidae
Class: Actmopterygi Genus: Channa

Order: Perciformes
Family: Channidae
Genus: Channa
Species: Chanmaandrao

Species: Channastewarni

«Common names: Assamese snakehead. Sengalee
(Assam, Indin; Talwar and Jhingran, 1992)

Research Overview

The objective of the study was to establish a proper culture
system of snakehead that can contribute to the protection and
restoration of the targeted fish populations ving in the wikd,

+  Study Timeline:
The study was conducted from 2-02-2019to 13-02-2019
+ Geographic scope:

The study covered two riparian zone of Brahmaputra River :
1. Lower Brahmaputra River Range: Lefraguri, West Bengal

(26.31N, 89.50E)

2. Upper Brahmaputra River range: Laka Village,
Dibrusaikhuwa, Tinsukia (27.3853N, 95.2003 E)

+  Species covered:

The experimental fishes used in this study were Channa

andrao and Channa stewartiiwith an average initial length of

10.1£0.3cmand 17.6£0.4 cm respectively.

Study Methodology:

Collection
Sampling site:

1. Lefragun, West
Bengal (26.31 N, 89.50
E)

2. Laika Vilage,
Dibrusaikhuwa,
Tinsukia (27 3953 N
952003 E)

Samplingtime:

Fab 2019 to Apnl 2019

Total no of sample
collected:

1. Channa andraa: 60
(40 male, 20female)
2. Channa stawarti
75 (48 male, 27
female)

Aguacubue and
Biodivarsity Centra,
Gauhab Univarsity
{2614 "N91797E)

W

1.5m X 1m X 1m (FRP
tank)

“Potassium
permanganate bath
{1000 mgiL) for 10-40
saconds pror to
release

Quarantine period:

15 days

—

»Z

TankSetup  Stockmanagement Rearing of juveniles

Site of experimentJliRearing tank size:

1. For Channa andrao:
15m X 1m X 1m

2 For Chana
stewarti. 2m x 1.5m x
12m

** Rearculating tanks
with dechiorinated
wates

" Photopenod: 14 hrs
of natural light daily

" Vegetations are
introduced to shmulate
a natural environment

** To provda shakar
3.4 pipes are placedin
each tank

*Stocking density

1. Channa andrao
66.500-1,00,000Ma
{aduk)

2. Channa stewarty
7,000-10,000ma (aduk)

I RCmall fishes.
Earthworm, Tubsfax sp &
Chironomous lanvae
“Twice a day at 3-4% of
averape body

Stocking density:

1. Channa andrao:
1.20000-4,00,000ma
(juvenile)

2 Channa stewarti.
18,000-2 00 000Ma
(uvenika)

FFeeding: ISR
Chironomoes larvae
“Trrice a day at 10% of
average body weightiday

weight/day (for aduk) (for prveniles)

using usng YSI
YSI Professional Phis Profassional Flus Muti-
Mubi-p water water quality
quality metar mater




Key Threats:
* Overexploitation fromwild for the purpose of

omamental fish trade g
* Human encroachmentand habitat destruction 2 "

F
Opportunities: g y
*High food value: Snakehead culture has expanded % g
rapidly in the last five years, replacing Clanas (Catfish) + .
farming as a result of the latter's disease problems and 3 ,' |',/, A\
fluctuating prices in Thailand. - '

*High Ornamental demand in global market

Fig Snakeheads (Channy spp) exported as omamertal fish
from India. 2014 - 2016, shaming () number of indviduals
axportad par month (Fab 2016 miseing)

*Shakeheads can tolerate wide range of pH level which Source: www sear coin

makes it preferable for commercial culture

*Highly nutritious fish, rich in protein content

Key Recommendations

***Culture of Channaandracand Channa stewartiimustbe aged, bec

a) Both the targeted snakeheads are potential candidate species inaguaculture; they are also dominating the
international freshwat tal fish mark

b) Cur study reveals that the natural breeding of the two speciesis possible in captive condition providing
suitable environment.

¢) Technology aided snakehead culture will provide employmentto the youth and becomes a source of
income for rural households.

***Freshwater fish provide an important focd source but the apparent current focus on collection for the
aquanum pet trade suggests that a review of snakehead harvestis needed,

*** Strategic decisions regarding the need for regulation (e.g. through bans, icencing, and or quota
systems)and listing ofthe threatened species that are currently in the trade under national legislation (the
WPA)may require, a more in-depth understanding.

Key Observations/Findings

* Study reveals that both the targy pecies can
tham sutable for commercial cuture.

* Natuwal breeding can be easily stimulate by prowding a suitable environment. Introducing floating plants and macrophytes helps to
prowde sheiter as well as also stimuate a nabural emironment

* One of the major problem associated with almost all snakehaad cukure is the poor survival rate encountarad during larval reanng
due o its huge size variation (size h ity) and sibling

* Our study shows that by providing feed and grading the indwduals according to thesr size to aved the larpe size
variabon will everdualy help to reduce the cannibalistic activity among the
sbings.

wide range of pH, and low oxygen level that makes

- 1 day old spawn

S 7 day old spawn

- 15 days old fry

1 month old fry

: ¥ * 2 month old
fngerling

[Fig Parental care of C_andrao | | Fig Growth of spawns of C._sfewavtii )

| Fig Spawns of C. stewarty |

Contact Details

Email: minakshikalita63@gmail.com
Phone Number: 7002342808




Presenter 46: Bhargav Bhushan Nath

Study Title: Sustainable Livelihood Security and Community Development through
Integrated Fish Farming System in Central Brahmaputra Valley of Assam
Authors: B.B. Nath, B. Phukan, M Talukdar Dutta, A. R. Kalita

Abstract:

The major purpose of the study was to
determine the livelihood of fish farmers through
integrated farming system in selected rural
villages of Schedule Tribal (ST) community of
central Brahmaputra valley of Assam. Present
study aims to ensure the sustainable livelihood
security of the grass root people with
technological intervention to the existing
resources. Livelihood security of fish farmers
was measured on the basis of five dimensions
such as changes in food intake, household
condition, physical assets, sanitation, income
due to involvement in fish farming activities.
Integrated farming system consisting of tested
technology modules pertaining to the rural
assets of the project area shall lead to
increased production, employment generation,
higher income, better nutrition, health safety
and stabilization of vyields. Integration of
enterprises, breed improvement of livestock,
fish rearing in rice fields, water harvesting for
irrigation, increased cropping intensity will lead
to more livelihood options, additional income,
poverty elimination, and livelihood security.
Data were collected by using baseline survey
report based on personal interview during
December, 2019 to January, 2020 from
hundred (100) fish farmers of central
Brahmaputra valley of Assam. Trainings were
conducted on different technologies use in fish
farming system. From hundred (100) farmers,
50% fish farmers were involved in integrated
pig-fish farming system and other 50% farmers
were involved in integrated poultry-fish
farming. Input distribution has been conducted
in the month of April-May, 2020.

Two numbers of Piglet HD-K75 (3-4 months old)
in 1:1 (M:F) per farming family to 50 numbers of
Farming family was given under Pig-Cum Fish
module and 50 numbers of poultry VANARAJA
was given per farming family (Total 50 numbers
of farming family) under Poultry-Fish farming
module. Fish Fingerling of IMC such as Rohu,
Catla and Mrigal was given @ 1500n0’s/
farming family in 1:1.3:1 ratio to 100 numbers of
Farming Family. The paired t test was used to
measure the comparative changes of ‘before’
and ‘after’ involvement in farming system. The
finding revealed that food intake, housing
condition, physical assets, sanitation and
income all are increased significantly among
the respondents. Integrated fish farming
system seem to be the possible solution to the
continuous increase of demand for food and
nutrition, income stability and livelihood
upliftment particularly for small fish farmers with
little resources.

Keywords: Livelihood security, integrated fish
farming system, Central Brahmaputra valley,
Assam
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Implement | Activity

ation

Identificaion of selected
benaficiaries

Provde onli d
Fish Farming System (FS).
Installation of infrastructure for pig
and poukry house and pond
renavation

2019

Distribeion of pig-poulry-fish December,

2019

December,
2020

Live-stock raising, provde
vacanation to pig and poukry

A Prowde marketing inkaga for pe April, 2021 ; . istri
Fespstnrie ra Diag. Study areas (Nagaon and Morigaon district)
= —— S —— N ——

Research Overview

Key Observations/Findings

115 1

Income from source (Rs.) Total income (R5.)

64,160.00

64,16000

AfRter intervention (2021)

i _ 2024000 150,850.00
Pigfaming 60,26000
y \
i = — =
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Key Threats and Opportunities

Threats Opportunitics

creature:
may alter the

Additional mcome for small scale farmers

may have

Key Recommendations

*  The waste products of one biological system serves as nutrients for second biological
system

*  The integration of fish and animal results i a polyculture that increases the diversity
and yields multiple products

« Increase duel production from small size of farm

«  Development of implementation these techniques for better production in low cost
capital

Study Methodology

Two module:
1. Integrated pig-fish farming
2. Integrated poultry-fish farming
100 beneficianies were selected for I i fish farming system. 50 farmers were mvolved m integrated
pig-fish farmang system and S0% are were involved in mtegrated poultry-fish farmang system
Provide trainmng and prog on Integrated fish fanming system
Installed pig and poultry cages on selected sites
Provide mputs (pig and poultry) to the selected beneficiaries
Monthly survey. Interaction with beneficianies
Collection of datn
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Presenter 47: Nayan Das

Diversity of Aquatic Plants and their Livelihood Prospects: A Case Study of Urpad

Beel, Goalpara, Assam, India

Authors: Nayan Das, Rupali Barman and K.S.P.V Pavan Kumar

Abstract:

Wetlands are unique ecosystems which
provide water and habitat for a diverse range
of plants and animals. The primary factor that
distinguishes wetlands from other land forms or
water bodies is the characteristic vegetation of
aquatic plants, adapted to the unique hydric
soil. This aquatic plant not only acts as natural
habitat for a variety of aquatic birds and
animals but they also plays an important role in
the livelihood of local communities. Urpad
Beel is a natural wetland located at Balijana
Block in Goalpara district of Assam, situated 9
km away from the district headquarters of
Goalpara district between 26° 0% 26.2” N
latitude and 90° 35/ 19.9/ E longitudes. The
present study was carried out for one year
during January 2020 to December 2020.
Standared vegetation sampling methods were
use to identify the aquatic plants and local
market surveys and PRA exercise were
conducted to study their livelihood prospects.

Presentation

A total of 18 aquatic plant species belonging to
11 families were identified having livelihood
prospects for the local communities during the
study. Of the total 18 species, 12 are used as
edible resources and three are used as fodder,
one is used as firewood and two species are
used for handicrafts. Eichhornia crassipes
(Mart.) Solms is mainly used for handicraft items
such as bags, container etc. and Alpinia nigra
(Gaertn.) Burtt is used in rope making. Local
communities collect the resources from the
beel and sold in the nearby 3 local markets
namely Balijana Bazar, Balbala Bazar and Agaia
Bazar. Encroachment in the wetland body area,
agricultural activities and bricklinks in the
periphery of the beel are the major threats
affecting the rich ecosystem of Urpad Bee/and
its resources.

Key Words: Wetland, Aquatic Plants, Habitat
Livelihood, Urpad Beel

First International Symposium on Aquatic Biodiversity of
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Title of the study: Diversity of aquatic plants and their livelihood prospects: A
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Research Overview
+ Study Objective:

1. To identify the economically important aquatic plants of Urpad
Beel.

2. To study the associated traditional knowledge of the identified
plants and livelihood prospects emerging out from these species.

3. To understand the threat perception of the Beel.

+ Study Timeline: The study was carried out for one year from January,
2020 to December, 2020

Study Methodology

» Primary data was collected using line transect
method.

» Plantidentification were done with the help of
Kanjilal, et.al. (1934-40).

» For classification Bentham, G. & Hooker
(1862-1883) was followed.

» Questionnaire survey was done in the
surrounding villages to collect data regarding
various uses of plants and their traditional &
economical values.

» Nearby village markets were also surveyed.

» The local name was recorded as per
information gathered from the local people.

Research Overview Contd...

+ Geographic scope:

Location: Goalpara district of Assam,

Coordinates: 26° 05' 26.2" N- 26° 06' 89" N
and 900 33/ 58.15" E-90° 36/47.06" E

Area: 835 ha.

+ Species covered:
18 aquatic plant species.

Key Threats and Opportunities

Threats:

¢ Siltation

* Ecological Succession

* Encroachment

* Agricultural activities

* Brick kilns in the periphery of the beel.

Opportunities:

* Potential conservation site (Ramsar site)

* Eco-tourism (Homestay, birdwatching,
boating, angling etc.)

* Sustainable use of bio-resources for livelihood

generation
— N N e




Key Observations/Findings Key Recommendations

+ Documentation of fauna of Urpad beel: Avian fauna, reptiian fauna, amphibia, fish fauna,
Economically important species: molluscan, mammals and other invertebrates (lepidoptera, odonata etc.)

Edible:
Monochoriavaginalis (Bum.f) C Presl,
Monochoria hastata (L.) Solms,

+Aforestation: Plantation of native species inthe periphery of the beel.

+Prevention of Siltation: Measure should be taken to prevent sit from nearby hills and agricultural
land.

Eurvale ferox Salisb.
Nelumbo nucifera Gaertn..
Nymphaea pubescens Wild., +Use of fertilizer and pesticides: Biofertizer should be used as use of incrganic fertdzer can cause
Nemphaea alba L. eutrophication,

hmphaea o .
Ipomoea aquatica Forssk.. «Declaration of Urpad Beel as a conservation site: Urpad Beelis the largest lake in westem Assam,
Enlydra fluctuans Lour, comprising a water spread of 835 ha. Itis connected with two more water bodies, Patakata and Matia
Trapa natans L., beels to the east, which makes the total area of the wetiand more than 1,000 ha. during mensoen. The
Acorus calamus L, Ajagar Hil Reserve Forestto the south, Rakhashini RF to the north and Sagunbahi RF to the west
Ortelia alismoides (L.) Pers, surrounds Urpod beel. The Beel has the potential to be an important conservation site harbouring rich

floral and faunal diversity.

Lasia spinosa (L.) Thwaites

+Eco-tourism site: bird watching, anghng, boating, homestay etc,

Contact Details

Email: das89nayan@gmail.com
Phone Number: 8638067341
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Presenter 48: Pronob Das

Study Title: Evaluating growth, production and economics of Labeo gonius in cages
for table fish production: A potential candidate species for diversification of cage

culture in wetlands

Authors: Pronob Das, B. K. Das, S. Yengkokpam, D. Debnath, A. K. Yadav, S. Borah, N.
Sharma, B.C. Ray, A. Kakati, and B. K. Bhattacharjya

Abstract:

A cage aquaculture experiment was carried out
to optimize the stocking density of Labeo
gonius fingerlings for table fish production
under monoculture system in CIFRI Gl-cages
(individual cage dimension: 5 x 5 x 2 m) for the
first time in a seasonally open floodplain
wetland of Assam, Samaguri beel. Fingerlings
of Labeo gonius (av. length 7.54 cm; av. weight
4.48 g) were stocked at five different stocking
densities i.e., 10 (S1), 20 (S2), 30 (S3), 40 (S4)
and 50 fingerlings/m3 (S5) in triplicates in
cages. Fish were fed with CIFRI CageGrow
feed containing 30% CP @ 3-5% body weight
twice-a-day for six months. Sampling for growth
and water quality was carried out monthly.
Water quality was monitored inside all the
cages and also outside the cages at 1 m and 5
m away from the cages. The water quality
parameters were observed to be similar in all
the sites at any particular sampling time.
Results of the experiment indicated that growth
performance of the fish at highest density was
the lowest and those at lowest density was the
highest.

Presentation

The final body weight, weight gain percent,
specific growth rate and feed conversion ratio
of the fish at 20, 30 and 40 fingerlings/m3 was
not significantly different (p>0.05) from each
other. However, the highest biomass was
achieved at stocking density of 40
fingerlings/m3 (83.96 kg/cage). Economic
analysis showed that B:C ratio was the highest
(1.68) at stocking density of 40 fingerlings/m3.
Hence, a stocking density of 40 fingerlings/m3
can be considered optimum for producing
table-sized L. gonius in cages in the beels of
Assam, which can be replicated in other parts
of the country with similar climatic condition.

First International Symposium on Aquatic Biodiversity of
the North Eastern Region of India

26th-27th October 2021

Title of the study: Evaluating growth, production and economics of
Labeo gonius in cages for table fish production: A potential candidate

species for diversification of cage culture in wetlands
Presenter: Scienost. Das Pronob
Institute: ICAR-Central Inland Fisheries Researchinstitute, Regional Centre, Guwahati, India
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Research Overview

Floodplain wetlands of India are productive ecosystems supporting rich aquatic
biodiversity and contribute to total fish production of the country.

Indian state of Assam has vast water resource under floodplain wetlands (locally called
beels) with 100,815 ha area (Das et al,, 2010; Das et al,, 2017, 2018).

The estimated fish production potential of these wetlands is 1000-1500 kg ha-1yr-1
(Sugunan and Bhattacharjya, 2000).

However, fish production is not sufficient to meet the demand despite having vast
aquatic resources in the state (Yadav et al., 2020). These wetlands offer potential for
capture as well as culture-based fisheries.

Cage aquaculture is one of the options in these wetlands either for in-situ rearing of
fish fingerlings followed by stocking them in the beel proper for stock enhancement or
for rearing table-size fish for consumption.

* A battery of ICAR-CIFRI Gl-cages (16 ncs.)
installed in Samuguri beel, Nagaon district of
Assam.

»  Depth of the cage site: 8-7m and free from
aquatic weeds

»  Dimension of the individual cage: Total area
5 x5 x 2m (50 m”) and total water area : 5 x
S5x 1.8m (40 m?).

» The cages were stocked with fingerfings of
Labeo gonius at five stocking densities Le.,
10 (81), 20 (S2), 30 (S3), 40 (S4) and 50
fingerlings/m*(S5)in triplicates.

« The average length and weight of the
stocked fish was 448cm and 7.54g,
respectively

* Fish were fed with CIFRI CAGEGROW
floating feed containing 28% CP @ 3- 4 %
body weight.

= Monitoring of growth and water quality
parameters were carmed out every month,

Study Methodology

Study Methodology (Contd...)

Research Overview Contd...

Standardization of package-of-practice for locally-demanded fish species and their
culture in cages is essential for increasing fish production. In other words, diversification
of species for cage aquaculture is very important for prometing the technolegy for wider
adoption, growth, farmers’ livelihoods and regional sustainability.

Labeo gonius is potential species for diversification of aquaculture in India (Das et al.,
2010). However, there is scanty of information on the cage culture of the species in a
floodplain wetlands of Northeastern India.

Study Objective: To optimize the stocking density of Labeo gonius fingerlings for table
fish production under monoculture system in cages in a seasonally open floodplain
wetland of Assam.

Study Timeline: From (date) to (date): June, 2019 to Dec, 2019

Geographic scope: Flocdplain wetlands

Species covered (if any): Labeo gonius

Water samples were collected from inside all the cages in replicates for
assessing important  water quality parameters governing fish
production and were analyzed with standard methods (APHA, 1588).
30 fish were sampled for length and weight measurements from each
cage at monthly interval

Growth performance of the fishes were estmated in terms of weight
gain percent(WG %), specific growth rate (SGR) and daily weight gain
(DWG)The daily mortalty was noted and survival rate was
calculated

FCR = Dry feed supplied(g)/ wet weight gain (g).

PER : Body weight gain (wet wt) crude protein fed.

The total harvest from each cage gives the biomass or gross yield
(kg cage-1). The net yield (in kg cage-1) was calculated as: Biomass
harvested - Biomass stocked,

Beneft-costratio (BCR) was calculated as gross revenue/ total cost.
One-way ANOVA was usedto analyze the data statistically.




Key Threats and Opportunities

v Fish production is not sufficient to meet the demand despite having
vast aquatic resources in Assam.

v Lack of scientific knowledge and awareness among wetland beel
fishers on cage culture.

v Scope for fish production enhancement in floodplain wetlands (beels).
These wetlands offer potential for capture as well as culture-based
fisheries.

v Cage culture in deeper wetlands for raising fish seed/ production of
table fish.

v Labeo gonius as potential candidate species for wetland cages.

v Sustainable utilization of beels fisheries resources.

Key Observations/Findings

98
9%
* Survival of 93.75 to 97.65% was recorded Z g‘;
in the different stocking densities. o

g
* Highest biomass (83.96 Kg/ cage) in the six H :Z

months rearing period was recorded at 84
stocking density of 40 fingerlings/ m°.
s1 s2 s3 s4 85

* The water quality parameters were
Stocking densities

observed to be similar in all the sites at any 100
particularsampling time, . :g £
+ Economic analysis showed that B:C ratio =0 .
was the highest (1.68) at stocking density & 50
of 40 fingerlings/m?. ;g
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St §2 s3 S4 S5
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Key Observations/Findings

» Growth performance of the fish at highest density was the lowest and those at lowest density was
the highest.

» The final body weight, weight gain percent, specific growth rate and feed conversion ratio of the
fish at 20, 30 and 40 fingerlings/m3 was not significantly different (p>0.05) from each other,

oy BOCY weight of Labeo gonius fingerings at different Specific growth rate of Labeo gonius fingerlings

“* frocking densities reared in CIFRI-GI cages in at diferent stocking densities after 6 months of
80 Pamaguri beel, Assam reanng In CIFRI-GI cages In Samaguri beel,
70| ®s1 @52 ®53 ®54 ®ss5 Assam
be
60 1 Y )
o —y = 1
. '
£ % g6 . s
£ 40 3 H
- H
) 5
H -
20 °
10| «e 3
0 81 s2 3 o4 5

Stocking densities

Key Recommendations

» Fishes stocked at 40
fingerings/im®  vielded the
highest production (84 kg/cage)
and economics with B:C ratio of
1.68.

Hence, stocking density of 40
fingerlings/m? can be
considered optimum for
producing table-sized L. gonius
in cages in the beels of Assam,
which can be replicated in other
parts of the country with similar
climatic condition.
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Presenter 49: Robertson Basan

Study Title: Enhancing Sustainable Management of Aquatic Resources: “Friends of
the Umngi River” and Community: A New Approach to Riverine Biodiversity

Conservation
Author: Roberston Basan

Abstract:

Since, 2014, the Friends Of The Umngi River,
an organization looking into making the eco
system of the River Umngi from southwest
khasi hills district had been form with about
twenty villages as it's core member, with two
representative from each village. Intensive
research to safeguard this river started. This is
due to the facts that, over fishing, by Fishing
nets, fish traps, using of chemicals and blasting
of dynamites, to such and extent that the
population of the local fishes and aquatic life’s
is becoming very less. Seeing this The Friends
of the Umngi river had approach the then
Deputy Commissioner of Southwest Khasi Hills
District and requested the Government
Administration and then by 2015 this whole
Umngi River had been apply with the section
Crpc 144 of the Indian penal code, banning the
uses of fishing nets, using of chemicals and
dynamites and fish traps. The twenty villages
from Southwest khasi hills district, under the
umbrella of The Friends Of the Umngi River are
the ones looking for the welfare of this river
and to see that this Section CrPc 144 in
enacted and strict vigilance are been done to
safeguard the aquatic life’s and fishes. After
three to four years and till date we can see the
river is trying to repopulate itself and our group
are still strong and are looking to repopulate
this river and only angling by fishing lines and
hooks is allow. This in turn boost adventure
tourism and thereby help the locals to get
employ via the eco tourism and also, by angling

they can also get earning by selling there
catches to the local markets. It is here, that we
as the friends of the umngi river wanted to
started with whatever less amount of finance
we have from donation from well wisher to
carry out the hatchery for Golden and
Chocolate masheer, because only this will help
in bringing back the local exotic fishes and as
well as repopulate not just this river but other
rivers in the whole state. Because, Meghalaya,
is a natural habitat for golden masheer and
chocolate masheer, whereby, after these small
fishes are fit to release in the river the
organization will release them back in the river
in particular parts of the whole river Umngi and
if we could have a hatchery for these exotic
fishes then definitely we can repopulate better
for this Umngi in particular and other rivers in
the state in general. This Hatchery will also
needed a diesel water pump to pump fresh
water from the river to the hatchery making a
water current in the pool as to went ever
needed as these types of masheer needed
more oxygen dissolved and slow moving water.
The Organization will operate the whole setup
of the hatchery with Umpung village to take
care of these hatchery facilities. It is to be
noted and with gratitude for Umpung village as
it donates the plot of lands to the friends of the
Umngi River for this hatchery mission of Golden
mahseer and chocolate mahseer.



Presentation

Research Overview: Conservation of Golden and Chocolate

First International Symposium on Aquatic Biodiversity of Mahseer and Hatchery which will help repopulate the Umngi

the North Eastern Region of India River again.
26th-27th October 2021 + Study Objective: Hatchery and conservation of Golden and Chocolate
Title of the study: Enhancing Sustainable Management Mahseer at Umngi River, Umpungvillage.

of Aquatic Resources "Friend's Of The Umngi River" and * Study Timeline: From (2000) to (2020)
9 g + Geographic scope: The river flows for about 84 Km. all the way to one big

Community ; A new Approach to Riverine Blodiversity lake at Bangladesh and from here through a series of channel it reaches the
g&gfgga“?"' R o b b Bay of Bengal. This River have rich Biodiversity in Flora and Fauna.
T RS ORTE ErATonme e crsanalon s, Robarsan Basan + Species covered : The species study are : Golden Mahseer, Chocolate
Friend'sOfThe lir_nfg' River. Umpung Vilage. Mahseer, Glipthothorax (Goonch), Wild carp, Wild silver carp,Garra,
z @ aiz - Balitora, Wallago, Mottled eel, spike eel and many other species of small
" 9 fishes and shrimp and crabs. All of which lives in different habitats like
stones areas , sandy areas, Depth of the river and rapids etc. in the full
stretch of the river of about 84 Km.from source to lake at Bangladesh.

erview Contd...

Study Method® 1es of Aquatic lives, ITs

vel during rainy seasons and
during dry vml ese studies that | came to the
conciusion: That's ve about 65 species of all types of
aqualic lives, so we neededd Save it and conserve it from lllegal fishing.
Also abobit'100 mielieS SMAISIVEMISE sanctuaty which is maintaln'by the
Friends of the Umngi River and Umpungvillage. Together, with the
Government we had enacted the section 144 CrP¢ of the indian:penal = -
code, Whereby we allow-onty.anglingwith a fishing rods, and no other ==
means 1s allowed. this in turn for the 1ast 7 years had help in repopulation
of all species of fishesS, Especially the Golden and chocolate Mashegr in
this Umngi River. But we are-looking forward to the Hatchery of Golden
and checolate Masheer to repopulated faster in our fauna of Aquatic life's
here. As of nowye are gaining groundyvia Adventure tourism as income
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Key Threats and Opportunities:

The Key Threats to this conservation efforts is we had started voluntary and
involve 20 villages along this bank of the river for about 30 Km. all the way
to Bangladesh border. But not all of the villages are as active as Umpung
village at conservation So in remote areas of this river people still uses
illegal fishing methods like the uses of fish nets, chemical, and blasting of
dynamites, but if our organisation finds out we would take stern actions
against the person concern. The Opportunity we had seen from this is the
fact Eco- Adventure tourism, whereby we had started a sister partners at
Umpung village called Saviba Eco Angling tourism association. where we
cater adventure tourism for Anglers, Kayakers, Trekkers, Cavers, Rafters
Etc. It is here we earn incomes and as well as generate employments and
investing in the conservation efforts.

Key Recommendations

The Key Recommendations and conclusions are the facts that the fishes and
aquatic life in the river Umngi is healing again and we could see the fishes bothe
in summer and winter seasons and this leads us to finds ways to generate
incomes and so adventure tourism is what we had started. Also, the fact that we
needed a hatchery is to repopulate our local fishes and the exotic fishes
whereby this would attract the attention of tourism and thus we maintain this
facility and as well as generate incomes and employment to the local youths or
any other institute who wish to come here for their studies at higher levels this
would serve the goodwill of our people in the rural sector and a platform for all

rural areas to take up this issues and make it work and worth.

Key Observations/Findings

The Key Observations and findings in these last 10 years
and now is the fact the population of all species of the
fishes are better but until we have a hatchery then the local
fishes like the Golden and Chocolate masheer for a start
would be repopulate to 100%, this in turns would help other
rivers in the state or the country as whole to buy these
fingerlings from us thus earning incomes to maintaining the

hatchery and would generate employments.

Contact Details

Email: robentbasan@yahoo.com
Phone Number: 00918837218411
The Friend's Of the Umngi River Association
an Organization to make the local river greenerand
save the aquatic ife



Presenter 50: Anil Kumar Yadav

Study Title: Assessing the Role and Effectiveness of Culture-Based Fisheries on Fish
Yield, Ecological Profile in Floodplain Wetlands of India towards Achieving Food and

Nutritional Security
Author: Anil Kumar Yadav

Abstract:

The present study is a first attempt to assess
the role and effectiveness of supplementary
stocking of Indian major carps and minor carps
covering a large number (37) of floodplain
wetlands (beels) located in the agro-climatic
zone of Brahmaputra basin, North Eastern
Region of India. Data on culture based fisheries
(CBF) including stocking of fish fingerlings and
yield was obtained for the years 2011-12 to
2014-15. The fish yield had a significant positive
relationship with stocking density, while a
negative insignificant (p>0.05) correlation was
found between fish yield and area. Mean fish
yield increased significantly (0<0.05) from
234.51 kg/halyear during 2011-12 to 443.65
kg/halyear, 452.43 kg/halyear and 704.60
kg/ha/year during 2012-13, 2013-14 and 2014-15
respectively through adoption of CBF
management regime. Fish production per
capita increased significantly (0<0.05) from
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119.40 kg/fisher/year during 201112 to 225.42
kg/fisher/year, 23277 kg/fisher/year and
358.46 kg/fisher/year during 2012-13, 2013-14
and 2014-15 respectively, which benefitted
2262 fisher families. Floodplain wetlands of
Brahmaputra basin are characterized by
optimum dissolved oxygen levels with few
exceptions and are slightly acidic to alkaline by
nature. Physico-chemical properties of these
resources are within optimum range except
nitrate and phosphate. The findings of the
study have the potential to act as baseline
information on the impact of stocking on fish
yield in floodplain wetlands and their ecological
characteristics with reference to Eastern India.
Further, suitable management measures are
also recommended and discussed which can
pave way for improving fish yield, ensuring
food security from floodplain wetlands of
tropical region on a sustainable basis.

First International Symposium on Aquatic Biodiversity of
the North Eastern Region of India
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Title of the study: Assessing the role and effectiveness of culture-
based fisheries on fish yield, ecological profile in floodplain wetlands

of India towards achieving
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Institute: ICAR-Central Inland Fisheries Research Institute, Regional Centre, Guwahati
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Research Overview

« Development of fisheries sector, an important agenda of Gol for nutritional security,
income and livelihood opportunities for an increasing population in addition to
foreign exchange through export.

India is blessed with vast floodplain wetland resources of 0.5 million ha and are
distributed in the Eastern and North Eastern States. They possess varying
morphometry, ecological profile and biota.

Abundant natural fish food resources which expedite high growth rate in fishes
stocked from outside sources makes floodplain wetlands an ideal candidate for
CBF (Sugunan and Bhattacharjya 2000; Sugunan et al. 2000; Vinci 2001).

In recent past, the research and impact of enhancement technologies in inland
open waters is being pursued with varying success (Sarkar et al. 2018, 2020).
However, most of the reports are based from the reservoirs and the assessment
from floodplain wetlands are inadequate

Study Methodology

Surveys of 37 floodplain wetlands (under AFDC) of Assam - e
were conducted to assess final fish yield per unit area |
(kg/halyear), per capita fish  production  (fish B {
catch/fisher/year) and to establish the relationship between b

area, stocking density and fish yield. e

Information on stocking and fish yield was collected from -
the lessee or co-operative societies managing the wetlands. A
Data on wetland area were gathered from the AFDC. '

Relationships between average stocking density, area and

fish yield of the selected wetlands were determined through -
regression analysis v

Primary and secondary hydrolegical data were collected
from the wetlands following standard methodology (APHA . "
2012; Sugunan and Bhattacharjya 2000; Sarkar et al,
2020). i ——

« Thus, systematic information on stocking and its relationship with yield is essential
to refine existing management strategies for floodplain wetlands at different
ecoregions and pave way towards realizing it production potential.

« Study Objective: To assess the impact of culture-based fisheries on fish yield
from a large number of floodplain wetlands, effectiveness of stocking and also to
discuss the ecological characteristics of the wetlands located in the agro-climatic
zone of Brahmaputra basin, NER of India

« Study Timeline: April, 2011 to March, 2015

« Species involved: Wetlands were stocked with fingerlings of IMCs (Labeo cafla,
L. rohita & Cirrhinus mrigala), minor & medium carp (L. bata & L. gonius)

Key Threats and Opportunities

Threats

v High fishing pressure on natural stocks

v Indiscriminate fish stocking practices

v Loss of connectivity to parent river & siltation

Opportunities

v High production potential of floodplain wetlands

v Scope for fish stock enhancement in seasonally open and closed beels
v High demand of fish cultures/caught from wetlands

v Community fisheries management

v Steady development of CBF in wetlands in the state during last decade



v

v

Key Observations/Findings

Fish yield had a significant (p<0.05) positive relationship with stocking density, while a
negative insignificant (p>0.05) correlation was found between fish yield and area.

Mean fish yield increased significantly (p<0.05) from 234.51 kg/ha/year during 2011-12 to
443 85 kg/halyear, 452 43 kg/halyear and 704.60 kg/hal/year during 2012-13, 2013-14 and
2014-15 respectively through adoption of CBF management regime. Study observed that
40.54%, 37.84% and 78.38% of total wetlands showed two times increase in mean fish yield
during the peried of supplementary stocking viz. 2012-13, 2013-14 and 2014-15 respectively
as compared to pre-stocking period 2011-12.

Fish production per capita increased significantly (p<0.05) from 118.40 kg/fisher/year during
2011-12 to 225.42 kglfisher/year, 232.77 kg/fisher/year and 358.48 kg/fisher/year during
2012-13, 2013-14 and 2014-15 respectively, which resulted in increased revenue from 0.43
million US $ in 2011-12 to 0.96 million US $, 1.08 million US $ and 1.92 millien US $ during
2012-13, 2013-14 and 2014-15, respectively, thereby benefitted 2262 fisher families
dependent on these 37 beels across 12 districts.

Contact Details

Key Recommendations

v About 60% of the total available area of a flocdplain wetland may be brought under culture-
based fisheries regime; 30% for capture fisheries and 10% for conservation of fish stocks.

v As recommended by ICAR-CIFRI, SD of 3000 fingerlings/ha for closed wetlands and 3600
fingerlings for open wetlands) may be followed. Stocking with advanced fingerling (>10cm)
would result in better survival and return. Stocking with yearlings should be promoted, subject
to availability,

v Certain floodplain wetlands retain critically low water levels during summer and experience
floods during monsoon season. In such cases in deep pools, pen culture with extendable pen
walls above high flood level, late stocking and early harvesting can be an efficient
management measure.

v Fishers' co-operatives and co-management regime should be promoted. Co-cperatives
should be strengthened to take up fisheries enhancement programs in near future in an
independent manner.

v Documentation/ log books on stocking, harvesting, gear used, CPUE and fisher's income

should be maintained by concerned departments/ agencies to quantify the impact of
management regimes and developmental schemes.

Email: yadav.anil stats@gmad.com
Phone Number: 9508630380
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Presenter 51: Dr Simanku Borah

Study Title: Evaluating Growth, Production and Economics of Small Indigenous Fish
Labeo Batain Pens for Enhancing Small Scale Fisheries and Livelihood of Fishers in a

Floodplain Wetland

Authors: Simanku Borah, Nilmani Rabha, A K. Yadav, Gunjan Karnatak, B.K. Bhattacharjya, and

B.K. Das

Abstract:

Fry of Labeo bata were reared in HDPE pens at
different stocking densities to determine the
growth, survival, feed utilization efficiency and
economics in Borkona beel, Barpeta district,
Assam. Pens (500 m? each) were stocked with
fry (6.47 £ 0.22 cm mean total length and 2.38
+ 0.30 g mean weight) at four different stocking
densities of 3 (SD3), 5 (SD5), 7 (SD7) and 9
(SD9) no. m2 in triplicates. Feeding was done
with floating pelleted feed containing 28%
crude protein and 5% fat two times at the rate
of 3-5% body weight. During the culture period
fish grew from 2.38 £ 0.30 g to 82.78 + 3.18,
75.94 + 0.89, 71.94 + 0.89 and 61.81+ 3.35 g at
stocking densities of 3, 5, 7 and 9 no. m?2
respectively. Weight gain percent and specific
growth rate decreased with increasing stocking
density. Weight gain percent was found to
range from 2491.85 + 140.56 to 3371.33 + 133.16
and specific growth rate from 1.41 £ 0.02 to 1.55
+ 0.02. Net and gross yield increased with
increasing stocking density and found highest
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at SD9 (239.85 + 13.53 kg pen™' and 249.48 +
13.53 kg pen” respectively). Benefit cost ratio
increased with increasing stocking density and
was highest at SD7 (1.42), following which
benefit cost ratio declined slightly. Fish yield
per unit cost was found to be highest at SD7
(0.53 kg US$™") and cost per unit yield was
found to be lowest at SD7 (1.90 US$ kg™). Thus,
stocking density of 7 no. m?2 can be considered
as economically optimum for table fish
production of L. bata in pens. Important water
quality parameters influencing fish growth were
measured and significant difference (p>0.05)
was not observed across treatments (inside
pens) and with reference site (outside pen at 10
m distance). Harvested fishes were released in
the wetland for enhancing small-scale fisheries
and livelihood of fishers. The present study can
provide impetus towards diversification of fish
species in pen enclosures for table fish
production as well as enhancement in
floodplain wetlands.

First International Symposium on Aquatic Biodiversity of
the North Eastern Region of India

26th-27th October 2021

Title of the study: Evaluating growth, production and economics of small
indigenous fish Labeo bata in pens for enhancing small scale fisheries and
livelihood of fishers in a floodplain wetland

Presenter: Dr. Simanku Borah, Scientist(ARS)
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Research Overview

Pen is a type of fixed enclosure, enclosed on all sides
except bottom (Kutty and Campbell, 1987).

Small-scale fishers (SSF) refer to fishers operating
labour-intensive traditional crafts and gears (Smith and
Basurto, 2019).

Floodplain wetlands are one of the major SSF resources
of India, providing source of livelihood to sizeable fisher
population (Das et al.. 2021).

Study Methodology

* Fry of L. bara (0.47 = 0.22 cm. 2.38 = 0.30 g) %4

were stocked at 3 no. m?(SD3). 5 no. m?(SD5). ¢ ~m

7 no. m=(SD7) and 9 no. m (SDY) in triplicates.

* Culture period: 100 days.

+ Growth of fish and water quality (inside and
outside pens) monitored at 20 days mterval.

* Growth performance: weight gain percent
(WG%), specific growth rate (SGR) and daily
weight gain (DWG). .

+ BCR = gross revenue / total cost.

R 2020). this species is declared

Research Overview Contd...

+ Present experiment was undertaken to:

v Document growth, survival and economics of table
fish production of Labeo bata in pens in floodplain
wetlands.

v Improvement in income and livelihood of SSF
through pen culture of indigenous fish m floodplamn
wetlands of north-eastern region.

» Experiment was conducted from November 2020 to
February 2021.

Key Threats and Opportunities

i ‘ * Threats * Opportunities

v Although listed under ‘Least v Pen culture protocols for this important and

Concern’ IUCN category (IUCN. prized small indigenous fish (SIF) will help
in reducing fishing pressure on its natural
endangered in Bangladesh stocks.

202
(Debuath et al, 2021). v L. bara in the size range of 15-150 g 1s

marketable and =50 g size fish fetches high
market price in India.

v Severe population decline
witnessed from natural water
bodies (Rahman et al., 2012).

v Pen culture of L bara will contribute
towards improving income and livelihood of
small scale fishers in floodplain wetlands,

f PRI
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Key Observations/Findings Key Recommendations

o3 05 o7 ) - - L . . .
3 " .
— Mrsan  wsesss  wxeom  unaes 17 + Development of pen culture protocols for indigenous fish species having high
Fimal weight () RT3eils I8 a3 TISr 085 6LIFe33) . .- i, i 1
— i I aeimsiyise] FDomyinsetl soiasnae | 3 » demand across regions like L. bara can contribute towards better income for SSF
SCR 1552000 15042000 1Am=001 1Ar=00 » . -
ovc 032003 GTees0e S0 2801 8208 ‘ wo in floodplain wetlands.
FCR 1322019 1382019 1352019 237=018
FIR 1524930 184027 1354926 128402 * Pen culture of L. bara in floodplain wetlands is economically and ecologically
oV 37006 fR2e007 Ve 034087
Survial (W) $9.000w 080 92300e 030 N3l W0 viable,
Gross yiedd (kg pen') 1 dss 508212 B2 2B 4p 1355
Netriekl G pem s ARl IR L R L + Results indicate that stocking density of 7 no. fiy m has the highest BC ratio of
“Uskaes wieh differeat saperscripts indicate sigaificsat differeace (p-0.45)
e 2 . 2 ; ; R -2
«  BCR Rangss from 1,10 (SD3) t0 1.42 (SD7). Pttt ert 1.42 followed by 9 no. fry m? (1.41). Thus stocking density of 7-9 no. m can be
*  No significant difference m water quality parameters (DO, pH. TDS, CO,. Akalinity and Transparency) was recommended for culture of this species in pens.

observed mside and outside pens.
* Income per fisher mcreased from 6.16-40,95%,

Contact Details

Email: simankuborah@gmail.com
Phone Number: 8638575168




Presenter 52: Pratap Sinha & Jeherul Islam

Study Title: Sustainable Aquaculture for Food and Livelihood (Safal)
Authors : Stephanie Vogel, Pratap Sinha and Jens Kahle

Abstract:

Even though fish farming is well established in
India, there are bottlenecks in the technical and
financial capacity of fish producers as well as in
the access to quality fingerlings, feeds and
financial services. This slows down the
expansion and sustainable development of
aquaculture and the supply of fish products to
the population. Fish is an important source of
nutrients for humans and due to its competitive
price; it is of exceptional importance for
vulnerable parts of the population. The project
“Sustainable Aquaculture for Food and
Livelihood (SAFAL)” aims to promote
sustainable and resource-efficient aquaculture,
to increase availability of fish on local markets
accessible for the food insecure. This shall be
achieved by increasing production and
generating more income and employment in
the fish value chain. SAFAL is implemented in
the States of Assam and Odisha, because their
aquaculture sectors have an exceptional
potential for growth in a sustainable way. The
state of Assam in the North East Region (NER)
of India produces 71% of the total fish
production in the NER. The current aquaculture
productivity ranges around 500 kg/ha and has
a potential for doubling within a short time. In
East India, the state of Odisha also has a long
tradition in fish farming. To satisfy the market
demand for fish products, Odisha currently
depends on imports from neighbouring states
(especially Andhra Pradesh), although the
aquaculture sector has the potential to meet
this demand. To support the development of
the aquaculture sector, advisory services and
financial literacy among producers shall be
improved and production techniques shall be
adapted to

Combat the challenges of climate change.

The Indo-German Cooperation project SAFAL
is part of the Global Program "Sustainable
Fisheries and Aquaculture" (GP Fish) under
the special initiative “One World No Hunger”
(SEWOH). The target groups of SAFAL are
small-scale fish farmers, Farmer Producers
Organization (FPOs), Self Help Groups (SHGs)
and Aquaculture Service Providers (ASPs).
The following activities are foreseen:

1. Training on aquaculture techniques,
business education and
organizational structures of fish
farmers and multipliers to improve
productivity, profitability and the
ability to successfully access financial
services provided by government
schemes.

2. Organizational capacity building for
FPOs, SHGs and ASPs, to diversify
their income generating activities,
their services to farmers and to
strengthen their organizational
structure.

3. Support the policy framework, which
provides the frame for the
development of a sustainable and
resource-efficient aquaculture.
Sharing of experiences from project
implementation and the support of a
multi-stakeholder platform shall
promote knowledge exchange
among aquaculture stakeholders,
government agencies, civil society
organizations and academia.

The Ministry of Fisheries, Animal Husbandry
& Dairying (MoFAHD) will be the main partner
at the national level and will coordinate with
the fishery departments of Odisha and
Assam. Further important actors at state and
local level are the Assam State Rural
Livelihood Mission (ASRLM), Odisha
Livelihood Mission (OLM), NGOs, the Central
Institute of Freshwater and Aquaculture
(CIFA), Odisha, College of Fishery Science,
Assam, as well as Central Inland Fishery
Research Institute (CIFRI), Assam.
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Federal Ministry for Economic Cooperation and Development
(BMZ) Special Initiative ONE WORLD - No Hunger

Global Objective: Eradicating hunger and malnutrition through agriculture,
rural development and food Security

Focal Points:

« Creating ways out of poverty through sustainable agriculture.

+ Increase income through capacity building and promotion of value chains.
+ Contributing to greater prosperity in rural areas.

+ Using natural resources sustainably.

« Offer young people livelihoods alternatives.
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» Increase supply of sustainably sourced fish
+ Boost jobs and incomes
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Project Overview Project Overview

+ Project Objective: Improving food security by enhancing fish production
and income from sustainable and resource-saving aquaculture in ponds.
* Project Timeline: From 05/2021 to 05/2024

Target Trainingand Capacity (Potential) Partners Objectives
Groups Building Activities

+ Aquaculture principles and

+ Geographic scope: Assam and Odisha techniques « Foodand nutrition security
« Species covered: Fish species used in aquaculture ponds (Indian Major + Financial literacy * State + Income enhancement
Carps, exotic and minor carps, tilapia, pangasius, etc.) sHgs ° Diversificationofincome Govemment/Schemes  + Entrepreneurial and financial skill
«  Project Indicators: EPOs (feed production, training + Research Institutions development
) : ASPs centers, processing, « NGO + Value-chain development
[ o T hatchery) + Consultancy + Economic sustainabiity
sustairable use and + Business development + Financial Insttutons  « Improved Accessto Finances and
The incomse of consenvation of + Linkage in the fish-value- Schemes
women and men n natural resources chain
the fish vakue chain are implemented in
has nsen. ine wih the FAO
a'::'m?” Self Help Groups (SHGs), Farmer Producer Organisations (FPOs), Aquaculture Service Providers (ASPs)
artisanal fisheries.
Project Methodology Key Threats and Opportunities
Threats
o Opportunities
» Supportaccessto Technical and financial
PMMSY ) capacities of fish producers O Training and capacity
+ Support policy building
« Tadoring existing framework

O Business development in the
o . aquaculture value chain
Capacities to access quality O Support development of

inputs and govt. schemes aquacuiture tor
Gowt. schemes O Improve advisory services
O Financial literacy

Development of sustainable
aquaculture and supply of fish
products to the population

* Multi-stakeholder
platforms

training modules
« Continuous
studies

Pradnan Mantn Matsya Sampada Yojana (PMMSY)




Key Observations/Findings Key Recommendations

Training and capacity building of
community resource persons m'".b:y’m outto
(CRPs) mers

Tadoring existing training manuals
on sustainable and resource-saving
aquaculture

¢ Capacity building on financial lmmv..‘“”‘ogw.

ensure didactic methodology

literacy and crganizational structure
of FPOS/SHGS/ASPs Scheniee

mote business developmentin
he fish value chain empower women and youth

Aquaculture producer

- Hoassehold - knowledge exchange amon
with pond Support multi-stakeholder platforms value chain actors, gowvt, ¢l
society and academia

Contact Details

Email pratap sinha@giz.de
Phone Number: 00819818349824
Email jeherul.islam@giz.de

Phone Number: 00918472092140

Zambia Fich traders saling
dhed fish

GP Fish 2.0 pbs crested
for women




Presenter 53: Trishna Burman

Study Title: Comparative Karyotypic Analysis of two Mystus Species (Bagridae,
Siluriformes). mystus carcio and mystus bleekeri
Authors: J Deka, B Mech,T. Barman, H Choudhury, KK Lal and D Sarma

Abstract:

Comparative karyotypic analysis of two bagrid
catfishes, Mystus carcio (Hamilton, 1822) and
Mystus bleekeri (Day, 1877) were performed by
conventional cytological techniques. Obtained
data revealed that the two studied species
have different chromosome numbers and
karyotype complements. The diploid
chromosome number for Mystus carcio is
2n=52  consisting 18 metacentric, 6
submetacentric, 6 acrocentric, and 22
telocentric chromosomes while that of Mystus
bleekeri is 2n=56 with 32 metacentric, 14
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submetacentric and 10 telocentric
chromosomes. Fundamental number is 76 and
106 for Mystus carcio and Mystus bleekeri
respectively. No heteromorphic sex
chromosomes were detected for these two

species. This comparison confers different
cytological patterns for both the studied
species and specifies the existence of

karyotypic diversity within the genus. This
study may contribute to better taxonomic
characterization of the studied species.

First International Symposium on Aquatic Biodiversity of
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Title of the study: Comparative karyotypic analysis
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of two Mysfus species (Bagridae




Objectives of the study

Selected fish species
1. Toinvestigate the cytogenetic profie oftwo Mystus species, Mystus carcio and Mystus bleekeri. Mystus carcio (Hamilton, 1822)
2. Torecognize the karyomorphological variation bety the two selected Mystus speci Mystus bleekeri(Day, 1877)
Relevance of the study: Geographical scope Methodology
¢+ Despite of so much diversity of freshwater fish in NE India only a few works have been reported from the «  Collectionof kve fishes.
region regarding their cytological characterization. +  The specimens were transported to the laboratory in oxygen-filed polythene bags and kept in a wel-
1. Assam always seizes the importance when it comes fo species richness and endemism of fish. Though aerated aquarium for accimatization for 24 hours.
the state holds signficant potential for aquatic r h & development; in recent years & reasonable +  For karyotyping they were injected intramusculary with 0.05% colchicine (Sigma, USA) @ 1 mif100
ber of fish sp have been explited and found under harsh declination due various natural and g of body weight. After 2 hours, they were euthanized with an dose of clove oil.
anthropogenic stresses. +  The gill and kidney tissues were processed for chremesome preparation following the KCl-
2. There is a possibifty that some important fish species may undergo unrecognized extinction unless they acetomethancl flame-drying methed (Kushwaha et al,, 2018),
are documented at a faster pace.
3. Knowledge of genetic diversity of fish species will definitely help to adopt conservation strategies .8
3
Major threats

«Chromosome preparations were stained with 5% Gi in phosphate buffer (pH 6.8) and observed *Freshwater fishes now have become the most threatened group of vertebrates due to habitat

modification, fragmentation, and destruction; invasive species. overfishing, environmental
pollution etc. (Reid ef al., 2013).

under a Leica DM3000 microscope.

+The best metaphase spreads were identified and subsequently photographed under 100X oil
immersion lens using a Leica DFC285 camera fitted to the microscope.

«For each fish specimen, at least 50-100 metaphase spreads were studied. Chromosome
complements of three well-spread metaphase were measured individually, and their centromeric

Opportunities

*Global surveys indicate that an average of 300 new fish species are described each year and
there could be at least 5,000 fish species more to be discovered.

*Assam Is consklered as the home of diverse fresh water fishes but cytogenetic characterisation

indices and arm ratics were determined to assign the respective merphelogy as per Levan ef al.

(1964),
is still left over. There is a huge possibility that many more fresh water fish species inhabiting

this region are yet to be discovered.
* Proper genetic documentation may introduce new & cryptic species.

]
3




Results
Results
+ Somatic metaphase complements from a majority (80%) of cells studied ascertains the diploid
chromosome number in Mystus carcio & Mystus bleekeri to be 2n=52 & 2n=56 respectively.
* For Mystus carcio the karyotype consists of 9 pairs of metacentric (m), 3 pairs of submetacentric

m W ww mw ms wm o mw

(sm), 3 pairs of acrocentric (a) and 11 pairs of tel tric (t) ch ymes  with fund tal arm sm - an - &
number (FN) of 76. The largest chromosome pair is a subtelocentric chromosome pair (No. 10). a - o » . -

« For Mystus bleeken the karyotype comprises 16 pairs of metacentric (m), 7 pairs of submetacentric ' - NS e e 28 b
(sm) and 5 pairs telocentric (t) chromosomes with fundamental arm number 106. The largest ae G 66 aw aw
chromasome palr ks submetacentric (NO 17). Fig 1: Metaphase wr&:c of Mystus

+ No heteromorphic sex chromosomes were detected. e Fig 2 Somatic karyotypa of Mystus carcio

2n0=52 (18m+Gam+Ba+22t)
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Presenter 54: Nirmali Mahanta

Study Title: Osteological Study of Pethia guganio (Hamilton, 1822)
Authors : Nirmali Mahanta, Hrishikesh Choudhury and Dandadhar Sarma

Abstract:

Pethiais a genus of small freshwater fish native
to South Asia,East Asia and Mainland
Southeast Asia.The name Pethia is derived
from the Sinhalese “Pethia”, a generic word
used to describe any of several small species
of Cyprinid fishes. For decades, members of
this genus were included in Puntius until a
recent revision (Pethiyagoda et.al 2012).

Although there are reports on the osteological
studies of different species of the genus Pethia
viz, Unmesh Katwate (2013,2014 & 2016) on
P.setnai, P.punctata and P.sanjaymoluri
respectively, there are no reports on the
osteology of Pethia guganio. Pethia guganio
(Hamilton,1822) is an Actinopterygian fish
belonging to family Cyprinidae under order

Presentation

Cypriniformes. It is widely distributed in India
(Ganga, Brahmaputra, Yamuna river systems in
the Gangetic Provinces, Assam, Bihar, Uttar
Pradesh, West Bengal), Bangladesh. Jayaram
(1991). This species breeds in upper reaches of
permanent rivers, ponds and lakes. P. guganio
is a widespread species with no known major
widespread threats. It is therefore assessed as
Least Concern. Current study provides
osteological details of Pguganio as well as
variations in bones in different species of the
genus Pethia.

Key Words: Osteology, Pethia
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Research Overview
« Study Objective:
a) To prepare an articulated skeleton of P. guganio.
b) To identify the different bones of the endoskeleton
¢) To study the similarities as well as differences in endoskeleton among

other Pethia sp.

+ Geographical Area: Dima Hasao

« Species covered: Pethia guganio

Study Methodology Contd......

JNeutralisation: Specimens were then neutralised in saturated Sodium-
Borate solution for 12 hours.

JBleaching: Specimens were kept solution containing 3% hydrogen
peroxide and 1% potassium hydroxide solution for 40 minutes to remove the
pigments.

dTrypsin digestion

JStaining bone: Bones were stained by keeping the specimens in 1%
potassium hydroxide solution with Alizarin red stain powder.

Research Overview Contd...

» Study Methodology:

Collection: Fishes were collected from Diyung river, Haflong (Dima
Hasao District, Assam) in the year 2016.

Preservation: Fishes were fixed and preserved in 10% formaldehyde
solution.

Uldentification: Fishes were identified following Talwar and Jhingran
(1991), and Jayaram (1999). Yazdani and Talukdar (1975) were followed
for identification of Pethia guganio.

JDehydration: Specimens were dehydrated in 50% ethanol for two days,
followed by absolute ethanol for another two days.

JStaining cartilage: Alcian blue powder Is used to stain the cartilage.

Key Importance
a)Necessary for a complete understanding of the main functions of the fish.

b)it also gives clues as to the species, sex, age, and geographical origin of the
specimens.

c)Several morphological and meristic characters of the skeleton have been used
to identify and classify some taxonomic groups

JDe-staining d)The evolutionary trend in the appearance and development of some of these
JPreservation features provides a clue for the understanding of the position of the fish in the
evolutionary scale.
’ \
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Key Observations/Findings
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Presenter 55: Abhishek Mazumder

Study Title: Histopathological Alterations in the Liver and Kidney Tissues of Labeo
rohita (Ham, 1822) Infected by Argulus foliaceus

Author: Abhishek Mazumder

Abstract:

The present investigation was carried out in
pathological and histological alteration findings
from acute and chronic infection in Labeo
rohita naturally infected with Argulus. Fish
samples were obtained from fish farmers’
kamrup district of Assam. The clinical signs in
infested adult fish were lethargy, anorexia, poor
growth, erratic swimming and mortality.
Histological study revealed marked alterations
in liver and kidney tissues in comparison to
normal architectures observed in control fish.

Presentation

Degeneration of blood vessels, hypertrophy,
increased pyknotic nuclei and lesions were
observed in liver. In kidney, shrinkage of the
glomerulus, and hyaline degradation. These
results can be suggested that histopathological
variations influenced by the Argulus foliaceus
in Labeo rohita can act as a susceptible for
diseases, a potential threat to fish farmers and
leading to economic loss.

Keywords: histology, Argulus, Labeo rohita
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Research Overview

« Study Objective: To investigate histological alterationsin Labeo rohita
naturally infected with Argulus foliaceus

« Study Timeline: From (2017)to (2019)

« Geographicscope: Deeporbeel, Ramsar site, wetland ecosystemof Assam,
NE India (91.35°-91.43° Eand 26.05°-26.11°N)

Study Methodology

v/ The infected specimens of carp were brought to the laboratory in live condition and
thorough patho-anatomical and histo-pathological observations were made.
Macroscopically inspection ofthe infected specimens including examination ofthe fins,
skin, mucous and blood for ecto-parasitic forms was followed by examination of fresh
tissues of liver, kidney.

v Tissue samples fromthe internal organs were also fixed in Bouin's fluid for histo-
pathological studies. Paraffin embedded sections were cut by a Rotary microtome and
stained by haematoxylin and eosin (H & E). The histological preparations were examined
under light microscope and photomicrographs of the stained preparations were made.

Research Overview Contd...

* Study Methodology: For the invetigation sample Collection and preservation of Argulus
followed by Aalberg et al. (2016). Identification of genus Argulus followed by G. L.
Hoffman(1977), Sophie K. Rushton-Mellor et al.(1994) & K. Aalberg et al.(2016).

* Histopathological study followed by Stockopfs method (1993).

Key Threats and Opportunities

v Fishdiseaseis asubstantial source of monetaryloss to aqua culturists.

v Parasiticinfestation and disease is one ofthe major problems offish culture
that can cause massmortalityin culture operations

v Argulosis performed better athighertemperature in other parts of the world,
butin this presentinvestgation we have encountered higher mortalitiesin
winter seasons, therefore, this needto be extensive study for the NE
aquaculture environment.




Key Observations/Findings

v Marked toxic effects were observed at structural
and cellular level in the liver from affected ste.
Disintegration of cell boundaries and slight dilation
of blood sinusoids were observed, many damagsd
hepatic cells and intracellular vacuolstion were also
apparent. Swollen hepatocytss, lss connection
between the cells and increase accumulation of
pyknotic nuclei.

» ©On microscopic examination kidney tissue of the
feh Labeo rhita infected with parasite
demonstrated necrosis of cell and renal tubules,

cloudy lling in renal tubuk g of
cytoplasm  within  pyknotic  nuclei, and
di zation of tive tissue (hasmopoistic

tissue). The disintegration of cell membrane,
hypertrophy of nuclei, vacuoles, and the swelling
of glomeruli were also appearsd.

of Liver Key Recommendations

" irtlected) + Regular monitoring of fish disease will be needed for the better growth of
fishes as well as for sustainability of wild stock

g Fig: T.S.
of Kidney
(a: Cowd;
b.c &d:
infcied)
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Presenter 56: Dr Ch. Basudha

Study Title: Ornamental Fish Biodiversity of North-Eastern Region of India: An
Opportunity for Entrepreneurship Development
Authors: Ch. Basudha, S.K. Swain, S.K. Das and V.K. Mishra

Abstract:

Northeast India is considered as one of the
hotspots of freshwater fish biodiversity in the
world. It has rich freshwater resource and the
region is a genetic treasure house of the
ornamental fish resources. The ornamental
fishes have less food value in comparison to
others but are the most fascinating, beautiful
and lively creatures providing high recreational,
economic and aesthetic values. Ornamental

fish farming is a promising sector within
aquaculture that creates ample growth
opportunities, generating income and

employment to a large number of unemployed
youths in the region. The waters of the region
pose a rich diversity of ornamental fish, with
3over 100 varieties. At present, the ornamental
fish export from the country is mainly confined
to freshwater varieties. It is limited to collected
from nature, predominantly in the north eastern
states 85% and projected as ‘Sleeping Giant’
because a yet untapped potential resource

A comprehensive survey of ornamental fish
fauna of northeast India includes 296 species
belonging to 112 genera, 36 families and 13
orders with family Cyprinidae representing the
maximum number of species i. e., 108 in total
and followed by Nemacheilidae. Among the
fishes, Cyprinidae and Cobitidae exhibit the
greatest variety of colouration and fin
modifications rendering them to fit as aquarium
fishes. Fishes under the genus, Aborichthys,
Acantopsis,  Acantopthalmus,  Aplocheilus,
Badis, Batasio, Barilius, Botia, Brachydanio,
Channa, Danio, Devario, Esomus, Gagata,
Lepidocephalichthys, Mystus, Nandus,
Notopterus, Pangio, Puntius, Raiamas, Rasbora,
Sisor, Sperata, Synchrossus, Trichogaster, etc
are the genera without special devices while
Akysis, Amblyceps, Acanthocobitis, Erethistis,
Exostoma, Garra, Glossogobius, Glyptothorax,
Hara, Homaloptera, Macrognathus,
Mastacembelus, Myerglanis, Olyra,
Physoschistura, Pseudecheneis, Psilorhynchus,
Pterocryptis, Schistura, Tetraodon,
Xenentodon, etc have special structural
modifications for adaptation to their habitats.
The state is attributing in having certain
endemic fish genera viz. Aborichthys, Akysis,
Amblyceps, Badis, Conta, Erethistes,
Erethistoides, Exostoma, Meyersglanis, Sisor
etc.

Most of fish species under these genera are
having ornamental value. Most of these fishes
are also reported rare and endangered.
Standardized breeding and farming techniques
of these beautiful fishes will contribute to the
economic growth of the state and sustainable
development of aquatic resources.

To overcome the challenges, ICAR Research
Complex for NEH Region, Manipur Centre
initiated study on bioecology and breeding
competent of some of selected ornamental
fishes in captivity and developed breeding and
rearing protocols. Moreover, the Centre
initiated demonstration of ornamental fish
breeding and rearing in farmer’s field in the

state in collaboration with ICAR CIFA,
Bhubaneshwar.
Key words: Ornamental Fish, indigenous,
breeding and rearing
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Overview

| The Region |

NORTH EAST INDIA

Objectives

O NortheastIndia being considered as one of the hotspots
of freshwater fish biodiversity in the world.

Ot has rich freshwater resource
and the region is a genetic treasure
O Whusenétineseiiamentaiifish resourssss. food  value
compwveon to others in

beautifubafd livedyecreatures provitheg higmpstreational,
economic and aesthetic values. fascinating,

The present study was undertaken the ornamental fish
diversity and to analyze the opportunity for
entrepreneurship development viabilities ornamental
fisheries in the north-eastern region.




Key Threats
&
Opportunities

Key
Observations/
Findings

QO Ornamental farming is a gifted
aquadigture which gecates wnbie in
terms of gppwiitugéiesating income and employment
to the large number of

unemployed youth in the
country.
O Presently, the ornamental fish tradein theregion is
unorganized, sporadic and mostly from wild collection.

Q Pollution, land degradation, indiscriminate collection
and over exploitation poses a great threat to the
survival of the rare varieties of endemic ornamental
fish.

Since the region is very diverse, it is difficult to obtain
scientific-based information on the current status of
diversity.

The region is attributing in having certain endemic fish
genera viz Aborichthys, Akysis, Amblyceps, Badis, Conta,
Erethistes, Erethistoides, Exostoma, Meyersglanis, Sisor
etc.

O orthese, g family Cypriridse and Cobi due exhibit e gresestvariety of
and fnmodfcatons rendering $em o §tas aquarium Sshes,

Smal size, hil sresn adgpied fshes ke Nemachiine  losches, .
Funtiusipethia spp. and e Asaic gass fshes of fiegenus Parambass!s d=o fnd important
pace in he st of aquariun fshes owing 0 ther  interesing shapes | rasprent body,
cdourfd ad livey nutre.

Key
Observations/
Findings

Q 877 fish speciesinhabit in freshwaters of India. The total
fish species reportedfromnortheast are consistingof 114
genera under 38 familiesand 10 orders.

QO AtPresent, 58 species of indigenous ornamental fish
species occumingin the northeasti.e., 33% of the total
exportare currently being exported as per MPEDA, India

% Vi Assam 21
A ’A\h Arunachal Pradesh 16
), ST
Fl ~ _{ |Meghalaya 16
B o o W Manipur 121
o< Mizoram
v3 -u-lun{u/ Nagaland
SRR Sikkim
2| Tripura 1

Recommendations
& Future Strategies

+ Ornamental fish farming is a promising venture for
many people of this region.

+ To conductresearch on various
catalBFRAGS NCWHNO  characterization of
speciespotentiaimethods of
conditiopgsifectiomnd  freating wild,  captivity,
nutrition, suitable breeding,
transporéatidnonmentnethods andliseases,

channelization of
marketing, etc.

+ There is need to take plan of action for proper
intervention that includes motivation programmes
like training and financial support.
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