
 

 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

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_26th October, 2021_Inaugural Session: 

Dr Indrani Phukan, Technical Advisor-GIZ, 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 



 

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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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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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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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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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 km2, 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 

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.    
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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: 25º31’1.34” N, Long: 
91º15’53.42” 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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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 

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. 
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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, Riparian, 
Freshwater, Assam 
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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 yet 
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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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 unicuspid 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 

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 
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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 & U1 – 
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 net and 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 (BMWPTHAI) 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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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.  
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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. 

 
 



 

 
 

 

 



 



 

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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Presenter 13: Bhaskar Saikia 
 
Study Title: Diversity of Aquatic Frogs of North-East India: Scopes and Opportunities 
Authors: Bhaskar Saikia and Bikramjit 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 is 
essential. Another thrust area vis-à-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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Presenter 14: Prabina Salam 
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.,  
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Bangana, Cirrhinus, Garra, Labeo, and 
Tariqilabeo, represented by two Bangana, two 
Cirrhinus, eighteen Garra, seven Labeo, and 
two Tarqiilabeo, 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. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 



 

 
 

 
 
 



 

Presenter 15: Bikramjit Sinha 
 
Study Title: Present Knowledge of Freshwater Cladocera Diversity in North East 
Author: Bikramjit 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 
obliquus 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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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 km2) 
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 
etc. 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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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 

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. 
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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 

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 
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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 
(147.14±90.56 NTU) and low transparency 
(8.93±8.12) recorded during the period.  
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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. 
 
 



 

 
 
 

 

 

 

 

 

 

 

 

 



 

 

 

 

 



 

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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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.  
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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 Mustura, 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. 

 
 
 
 
 
 
 
 
 
 



 

 

 
 



 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

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.  
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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 
 

 

 
 
 
 
 



 

 



 

 

 

 
 



 

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 (tor putitora) was Endangered 
(EN), 2 (Schistura Naganensis; Schizothorax 
richardsonii) were vulnerable (VU), 3 
(Neolissochilus hexagonolepsis; Neolissochilus 
hexasticus; Glyptothorax striatus) were Near 
Threatened (NT). A total of 30 genera of 
plankton were also collected from the study 
area out of which phytoplankton consist of 18 
genera under 3 family namely:  
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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, BOD3, 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-1 and net primary productivity ranged from 
0.041 - 0.071 g C m-3 d-1.  

Keywords: Diversity, Ichthyofaunal; River; 
Doyang, Nagaland. 

 
 
 
 
 
 
 
 
 
 
 
 



 

 

 

 
 



 

 

 
 

 



 

 
 
  



 

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), Catla 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 (Vietnamese Koi) testudineus, 
Hypophthalmichthys nobilis (Big Head),  
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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. 

 

 

 

 

 

 

 

 

 

 

 



 

 
 

 

 

 

 

 

 

 

 

 



 



 

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°18/58.2//E longitude 
to 26°11/10.2//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 

sampling sites. Despite these fact, the Pearson 
(n) Correlation matrix among the variables, 
water temperature (°C) with pH; FCO2 (mg l-1); 
DO (mg l-1); total alkalinity (mg l-1) 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 is 
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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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 tributary 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 

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. 
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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 
brucei) 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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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 Patakata 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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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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(1) 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. 
 
 

 

 

 

 

 

 

 

 

 



 

 

 

 



 

 

 

  



 

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.  

 

 
Fig: Monthly Hydrograph for the year 2019 
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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. 
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Management 

 
Presenter 32: Bikramjit Sinha 
 
Study Title: Potential of Natural Frog Farming in North East India for Sustainable 
Development Vis-À-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, in-situ 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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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.  

 

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 
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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 Tubifex 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 Tubifex 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 
III).  
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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 (P<0.05) in Culture medium-III than 
those of I and II throughout the experiment. 
Feeding the Tubifex worms grown in Culture 
medium III on larval offspring of Anabas 
showed contrasting results in colour too.  

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

 
 
 
 
 
 
 
 
 
 

 
 
 
 



 

 

 
 

  



 

 

 
 



 

 

 

 



 

Presenter 35: Shantabala Gurumayum and Ilona Kharkongar 

Study Title: Malacophagy in North-East India-An Inventory of the Edible Freshwater 
Mollusca 
Authors: Sd Gurumayum and Ilona 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 

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.  
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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  
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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.  



 

 

 

 



 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

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.  

 
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.

 

PROJECT OVERVIEW: 

 

Management 
Objectives 

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 
beyond.  

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 
ecosystem.  

6. To provide support to human activities and sustainable use of 
natural resources where compatible with biodiversity 
conservation.  

7. To increase public awareness of the values of the Wetland. 



 

Proposed 
Outcomes of 
the Project  

1. Successful conservation of the Wetland and its biodiversity.  
2. Reduction in siltation though large-scale plantation and soil and 

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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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. devdevi was 
done using Gonopro-FH in different doses @ 
0.4mL, 0.5mL & 0.6mLKg-1 body weight in a set 
of three experimental groups T1, T2 and T3 
respectively.  
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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.devdevi. 

Keywords: GSI, Gonopro-FH, induced 
reproduction, sexual maturity, spawning

 



 

 
 

 



 

 

 

 

 

 

 

 

 

 

 

 



 

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 0.8±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± 0cm, 0.85±0.07cm, 
0.6± 0cm, 1±0.21 respectively,  
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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, 0.3± 
0.21 cm, 0.65±0.21cm respectively, while 
results obtained from feeding them with eri 
pupa are 0.75±0.21 cm, 0.25±0.14 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 feed, 
economic sustainability.  

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
 

 

 

  



 

 



 

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 GIZ-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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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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Presenter 42: Dr Sanjay Sarma 
 
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 throughout the 
culture period. 
 
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 29-320C 
2 Water temperature 28-310C 
3 pH 6.5-7.5 
4 Dissolved Oxygen 5-6 ppm 
5 Free Carbon dioxide 2-3 ppm 
6 Turbidity 2.5-3.5 cm 

 
 

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 28-310C. 
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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. 
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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. 
 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 



 

 
 

 

  



 

 



 

Presenter 44: Juri Konwar 
 
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 

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.  
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Presenter 45: Minakshi Kalita 
 
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 stewartii) 
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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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 yields. 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 @ 1500no’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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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 260 05/ 26.2// N 
latitude and 900 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. 
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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 Beel and 
its resources. 

 
Key Words: Wetland, Aquatic Plants, Habitat 
Livelihood, Urpad Beel 

 

 



 

 

 

 
  



 



 

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 GI-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.  
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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. 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 



 

 

 

 



 

 

 
 

 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
  



 

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.  
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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 (p<0.05) from 
234.51 kg/ha/year during 2011-12 to 443.65 
kg/ha/year, 452.43 kg/ha/year 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 (p<0.05) from 

119.40 kg/fisher/year during 2011-12 to 225.42 
kg/fisher/year, 232.77 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.  
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Presenter 51: Dr Simanku Borah 

Study Title: 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 
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 m2 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. m-2 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 

at SD9 (239.85 ± 13.53 kg pen-1 and 249.48 ± 
13.53 kg pen-1 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$−1) and cost per unit yield was 
found to be lowest at SD7 (1.90 US$ kg−1). 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. 
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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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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 

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. 
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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: 

Pethia is 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 

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 P.guganio as well as 
variations in bones in different species of the 
genus Pethia. 

Key Words: Osteology, Pethia 
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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. 

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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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    



 

Presentation 
 

 

 

  



 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Published by: 
Deutsche Gesellschaft für 
Internationale Zusammenarbeit 
(GIZ) GmbH 
 
Registered offices: 
Bonn and Eschborn, Germany 
  
Protection and Sustainable 
Management of Aquatic Resources in the 
Northeastern Himalayan Region of India 
A2/18, Safdarjung Enclave New Delhi - 110029, India 
T +91 11 49495353 
F +91 11 49495391 
E indrani.phukan@giz.de 
I  www.giz.de/India 
  
Responsible: 
Dr Shailendra Dwivedi 
shailendra.dwivedi@giz.de 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Deutsche Gesellschaft für 
Internationale Zusammenarbeit GmbH 

 
A2/18, Safdarjung Enclave 
New Delhi, 110029, India 

T: + 91 11 49495353 
E:  info@giz.de 

W: www.giz.de/India 


