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FROM DIRECTOR’S DESK

During the past six months, various research
and development activities related to hill ke
aquaculture and coldwater fisheries management
were undertaken by the scientific team of the
Directorate. The notable research activities includes
captive breeding of endemic coldwater fishes
such as Neolissochilus hexagonolepis, histological
screening of appetite markers in golden mahseer,
molecular characterization of aromatase genes in
golden mahseer, metagenomic profiling of snow
trout gut-microflora, optimization of hauling conditions for prolonged transport of rainbow trout, operational
evaluation of a gravel bed biofiltration system, assessment of ichthyofaunal distribution in river Western
Ramganga, discovery of a new copepod species of the genus Hesperodiaptomus and extension of coldwater
fish germplasm repository. Concurrently, several extension activities such as farmer training cum awareness
programmes, farmer advisories, exposure visits, farm input distribution, exhibitions, seed ranching and
short-term fisheries officers training programs were also organised. The Directorate also organised a two days
national interactive meet on ‘Mahseer in recreational fisheries and eco-tourism in north-east India’ involving
all the concerned scientists, stakeholders and entrepreneurs. Besides, we were encouraged by the visit of
Shri §.S. Ahluwalia, Minister of State for Agriculture and Farmers Welfare, Govt. of India on March 2017. In
view of the expanding activities, I appreciate the collective efforts of all the scientists and staft in taking the
Directorate forward in its mission. '

Research highlights

Histological screening of appetite markers in
golden mahseer

A pilot postprandial study was conducted in 45
and 90 days post-hatch (dph) golden mahseer larvae
to screen and identify potential histomorphological
markers of appetite. Samples of three larvae/frv were
taken after feeding goat liver, at 30 minutes, 6, 12, 18
and 24 hours. In observational scanning after whole
fish sectioning and staining, goblet cell dynamicity in
the entire digestive tract; zymogen granule dynamicity
in pancreas; and supra-nuclear vesicles in hindgut
were checked and confirmed as appetite markers.

Dynamicity of zymogen granules in pancreas at 30 minutes (a), 6
hours (b), 12 hours (¢) and 24 hours (d)
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Captive breeding of endemic coldwater
fishes

Mature specimens of Barilius bendelisis, Puntius
ticto, Naziritor chelynoides were collected trom the
wild, acclimatized and reared in controlled aquaria
conditions. Breeding behaviour of these fishes
was then closely monitored. For the first time, it
was observed that hill trout Barilius bendelisis and
chocolate  mahseer  Neolissochilus  hexagonolepis
lay eggs in batches and make pits in gravel for eggs
incubation. In case of Puntius ticto, eggs were semi-
adhesive and hatchiings were very tiny. Breeding and
larval rearing of B. bendelisis, P. ticto, N. chelynoides
and N. hexagonolepis was also accomplished in zero
water exchange conditions. Different stages of larval
development of these fishes were also recorded. 6000
fingerlings of Barilius bendelisis, Naziritor chelynoides
and Neolissochilus hexagonolepis were produced.

Nesting pit of Barilius bendelisis

Characterization of aromatase genes in
golden mahseer

Two full length isoforms of CYP19B (aromatase
brain type) in Tor putitora were cloned and sequenced
using in house 5 and 3’ RACE technique. The two
isoforms of CYP19B mRNA were different in their
3" sequence, where one was complete with 3032
nucleotides which we termed as full length form and
another as truncated form with 2229 nucleotides.
The full length form of CYPI9B contained 108 bp
of 5" UTR, 1524 bp of open reading frame (ORF),
1400 bp of 3" UTR and coded for 508 amino acid
containing protein. The truncated form of CYP19B
contained 108 bp of 57 UTR, 1290 bp of ORE, 831 bp
of 37 UTR and coded for a protein containing 430
amino acids. Similarly, we have cloned and sequenced
1447 bp of CYPI9A (gonad type) which consists
partial cds and 3° UTR using 3" RACE technique.
Evolutionary studies, protein modeling studies and

CYP19B 3'RACE
product

CYP19A 3
RACE product

CYp19s 3 CYP198B &
RACE praduct RACE product

expression analysts 1s under progress to understand
the functional significance of the two isoforms of
CYP19B transcripts.

Metagenomic analysis of snow trout gut-
microflora

Using culture independent high-throughput
16S rRNA amplicon NGS analysis, the intestinal
bacterial composition, abundance and dynamics
was comparatively studied in captive and wild snow
trout. Diversity of the gut-microbiota apparently
decreased in captivity and the changes in bacterial
community composition were further influenced by
dietary protein content. The most abundant bacteria
were Cetobacterium somerae, belonging to the class
Fusobacteria. Further, the proportion of Fusobacteria
and Proteobacteria was found to be strongly
influenced by wild to captivity transition and dietary
protein intake.

Venn diagram representing the shared and unique gut microbial
OTUs in wild and captive snow trout
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Establishment of coldwater fish germplasm
repository and captive breeding trials

Under the Agri-CRP project, exploratory surveys
were carried out in some of the rivers and streams
of upland Ganga river basin viz Kosi river, Ganga
river, Gomati river, Saryu, Mahakali, Lohawati,
Gaudi, Ladhiya, Chhirapani and Western Ramganga.
Several endemic coldwater fishes were collected and
maintained in the coldwater fish germplasm repository
centres established at Bhimtal and Champawat.
Moreover, breeding of Garra gotyla was successfully
attempted for the firsttime in DCFR, Bhimtal. Maleand
female brood fish were selected from the germplasm
repository and were administered ovatide to induce
spawning. Spawning period was observed to be 10-12
hours and hatching occurred 36 hours after injection.
Likewise, breeding of Schizothorax richardsonii was
successfully carried out at Bhimtal and Champawat
field centre of DCFR i the month of October and
November, and 10,000 fry were produced. The cyclic
changes in reproductive parameters such as gonado-
somatic index and fecundity of S. richardsonii and N.
chelynoides were also monitored during January to
December 2016.

’Eh Specie; B Total number of live
specimen collected
Bhimtal | Champawat

_Schizoth9rax richardsonii | ®Bag | 1600 |
Nazimtor_chelynoides - 155 30 ]
Tor putitora_ | 95 0 -_
| Garra gotyla_ - 265 | _

| Barilius bendelisis | 272 40

| Barilius \;gra _ 10 0__
I_S_chistura obliquofacia 100 1

&
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-
¥ e ’ -

Collection of coldwater fish germplasm

Egg incubation sct-up

Experimental rearing of rainbow trout in FRP
tanks

With the objective to promote small-scale
farming of rainbow trout in remote tribal areas, an
experimental attempt was made to culture rainbow
trout in portable FRP tanks (2000 L capacity with
1200 L water volume and 12 L/minute water flow).
550 rainbow trout fingerlings of mean weight 5 g
were stocked and reared at 18-20°C for a period of
six months (May to October 2016). At the end of the
trial, the total fish biomass in the tank was nearly 23
kg, with an average weight of 61 g and 70% survival.
Similarly, trout of mean weight 330 g reached 1020
g in 7 months (September 2016 to March 2017),
when reared in FRP tanks at low densities. In a vear,
550 g weight gain from eyed ova stage was noted.
The preliminary observations suggest a promising
prospect for backyard trout farming in FRP tanks.

Experimental trout culture in FRP tank

Evaluation and optimization of a gravel bed
biofiltration system

In order to minimize water usage in the
experimental rearing of rainbow trout and golden
mahseer, a submerged gravel bed bio-filter was
designed and developed. The characteristics of the

ICAR-DCFR NEWS @ OCTOBER 2016 - MARCH 2017 | 3

E—————mce R




in-built biofilter unit were as follows: depth of filter
bed, 16 cm; surface to volume ratio, 800m?*/m’; water
flow rate through the filter bed, 3600L/h; turnover
rate, 5 times/h; water volume in rectangular FRP
tank (0.6DX1BX1.51) 700 L. For calculating the NH,
removal efficiency of the biofilter, different known
levels of ammonia source (NH Cl,) were added and
the dynamics of TAN, NO, and NO} were studied.
Initially, after the addition of 3 ppm TAN in the unit,
the biofilter removed the entire NH, load in 6 days
and corresponding NO, load in 7 days. But once the
biofilter was matured, it had the capacity to remove
8 ppm of NH, and NO, within a day. In the next
step, 7 kg of fisk biomass were maintained in 1000 L
circular tank with 1% feeding rate (CP 45%) without
exchanging water until 3 days. As NO, levels were
found to reach 40-60 ppm on the 4 day, 50% of water
was cyclically exchanged on every 4" day to reduce
the build-up of NO,. This simple low cost biofilter
prototype has potential application for rearing fishes
by using limited water resource.

Evaluating the efficiency of gravel bed biofiltration unit

Field experimentation on prolonged
transport of rainbow trout

Under the TSP activities, a field investigation was
carried out to optimize the long haul (from Patlikuhal
to Bhimtal) conditions suited for transporting
stock-size rainbow trout in the Indian uplands. The
experimental fish (mean weight 4+2 g and mean
total length 5.5+1.5 cm) were packed in plastic bags
containing 6 L of stream water and 12 L of pressurized
oxygen atmosphere, and transported by road in
refrigerated truck at a constant temperature of 13°C.
The total distance covered and duration taken was
750 km and 40 h, respectively. Critical factors such
as starvation period, loading density, addition of salt
and mild sedation with clove oil were evaluated based
on fish survival and changes in water characteristics.
On the basis of zero fish loss after transport and
least adverse water quality, it is recommended that a
starvation period of 72 h, loading density of 26.7 g/L.

Monitoring fishes and changes in transport water quality

and light sedation of fish with 40 ppm clove oil prior
to packing is suitable for transporting rainbow trout
juveniles in plastic bags up to 40 h.

Extension activities

¢+ [CAR-DCFR, Bhimtal organized two ranching
programmes on 24" October 2016 in river Kali
at Pancheswar, Champawat, Uttarakhand and
released total 1500 fingerlings of Schizothorax
richardsonii and Tor putitora. The programme
was coordinated by Dr. R.S. Patiyal and Dr. D.
Baruah.

Ranching in river Kali at Pancheswar
ol

¢ With respect to breeding, seed production and
revenue generation in 2016-17, totally 65,000
seed of Tor putitora was produced and Rs. 2.3.

Sced production and sale of ornamental fish
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lakh was earned from the sale of mahseer seed
under the supervision of Dr. D. Sarma. The
Directorate has also developed the capacity to
breed and produce ornamental fish (goldfish and
koi carp) in Bhimtal under the supervision of Dr.
R.S. Patiyal and earned Rs. 16,460 from its sale.

Under TSP programme, a rainbow trout ova
hatching facility was created at  Chushout
Shamma Village, Leh, Jammu & Kashmir and
another is presently being created at Munshyari,
Uttarakhand. For expansion of trout culture
in the high altitude region, new beneficiaries
were identified in Nubra valley, Leh. Five trout
raceways were constructed in  Pithoragarh
district. Besides, 1.25 lakh eyed ova were procured
from Himachal & Jammu and Kashmir Fisheries
Department Government and reared at Bhimtal
(25,000) and Champawat (1 lakh) for distributing
to the farmers adopted under TSP. Rainbow troat
fingerlings were then stocked in the four newly
constructed raceways in Munsyari, Pithoragarh
district, Uttarakhand and other inputs such as
feed was also provided. All the TSP activities
of the Directorate were coordinated by Dr. R.S.
Patiyal, Dr. Prem Kumar Dr. Biju Sam Kamlam
and Mr. Rajesh, M.

*

Under the pilot study activity of NMSHE, the
Directorate organised awareness cum training
programme for fish farmers at Jur Kafun, Almora
on 18" November 2016. Hands-on training was
given to the farmers on fish feed preparation using
Azolla. Data on water quality and fish growth
were recorded in all -femonstrated fish ponds.

Secd stocking and water sampling

Under the NEH programme, the Directorate
has taken wvarious developmental activities
such as the construction and establishment
of two chocolate mahseer hatcheries in Tura,
Meghalaya and  Mokokchung,  Nagaland.
Likewise, a carp hatchery was established in Ziro
district of Arunachal Pradesh to facilitate seed
availability for integrated farming. Moreover,
one feed extruder and drier was installed in the
Nyukmadung campus of ICAR-NRC on Yak,
Dirang for trout feed p:eparation and supply
to different Government trout farms as well as
private trout growers of the area. Initiative was
also taken to introduce rainbow trout farming
in Nagaland, by constructing pilot raceways in
Kohima district.
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Assessment of ichthyofaunal diversity and
distribution in river Western Ramganga

Quantitative data on fish species were collected
from seven locations (WRI-WR7) at an altitudinal
range of 1026 to 755 m above MSI. in the mountain
stretch  of the river Western Ramganga. Fishes
belonging to 14 genus and 25 species were collected
and identified. Trends in species richness and
diversity were assessed based on Margalel (R: 1.79-
2.79) and Shannon-Weiner (H”: 1.75 to 2.47) index,
respectively. Both the variables increased with
decreasing altitude. The k-dominance curve clearly
showed that downstream zones (WR4-7) have lower
evenness and higher dominance than upstream zone
(WRI-3). The hierarchical clustering method based on
group average linking delineated two major groups of
locations based on the species abundance at different
altitudinal heights at the 70% arbitrary similarity level.
‘The clear separation of sites indicated that the species
assemblage structure has a longitudinal pattern of
distribution along the stream gradient.
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Discovery of a new copepod species of the
genus Hesperodiaptomus

A new species of copepod having high
concentration of carotenoids was collected from
Maheshwarkundlakesituated in the central Himalayan
region,  Munshiyari,  Uttarakhand.  Taxonomic
examination of the collected specimens resulted in
the identification of a previously un-described species
of the genus Hesperodiaptomus, with distinctive
features that had close morphological similarities
with the available description of Mastigodiaptomuis
albuquerquensis. Species level confirmation is under
process and the information has been communicated
to ZSI’s arthropod repository.

Training programmes

Model training course for NEH Fisheries
Officers at Mizoram

ICAR-DCEFR organized an 8 days model training
course on ‘Hill fish farming for the upliftment of rural
economy in north-east region’ at Aizawl, Mizoram
during 2-9 December 2016. Twenty fisheries officers
from five north-east Himalayan states participated
in the training. The inaugural session of the training
was graced by Dr. B.D. Chakma, Minister of Fisheries
and Sericulture, Govt. of Mizoram, Shri Thlamuana,
Secretary, Department of Fisheries, Govt. of Mizoram
and other senior officers of the Dept. of Fisheries,
Mizoram. 'The training was focused on the various
biological facets, scientificdevelopmentsand challenges
of hill aquaculture in north-east region. The program
was coordinated by Dr. ID. Sarma, Dr. P. Sharma and
Or. R.S. Haldar. The training was approved and funded
by the Department of Agriculture, Cooperation and
Farmers Welfare, Government of India.

Participants and coordinators of the training

Important events

National interactive meet on mahseer in
recreational fisheries

The Directorate organized a two days national
interactive meet of scientists, stakeholders and
entrepreneurs on ‘Mahseer in recreational fisheries and
eco-tourism in north-east India’ during 1-2 October
2016 at Jasingfaa Aqua Tourism Resort, Nagaon,
Assam. The meet was inaugurated by Shri Parimal
Shuklavaidya, Honourable Minister of Fisherics, Govt.
of Assam, in the presence of several other dignitaries.
About 120 delegates from difterent parts of the country
including scientists, academicians, state fishery
officials, NGO’ and entrepreneurs participated in the
meet. The various possibilities to sustainably exploit
the socio-economic value of mahseer as a sport fish
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and to develop mahseer based recreational fisheries
and ecotourism in northeast India was deliberated
upon. The programme was coordinated Dr. D. Sarma,
Dr. D. Baruah, Dr. R.S. Patiyal, Mr. R.S. Tandel and
Dr. R.S. Haldar. In tandem with the national meet, the
6" North-East Angling Festival was also organized.
Dr. AK Singh, Director, ICAR-DCFR inaugurated
the angling festival. About 100 anglers from north-
eastern states and other parts of the country eagerly
participated.

HATSEER I BECREATIUNAL HONLAITD & CLU-TUyIam
I NORTH EAST INGIA
GHGANISED BY
ICAR-DCFR, BHIMTAL

Shri Parimal Shuklavaidya inaugurating the national meet

Research Advisory Committee meeting

The RAC meeting was convened at Bhimtal
during 24-25 March 2017. The RAC meeting was
chaired by Dr. M. Sinha and attended by the esteemed
members Dr. S. Raizada, Dr. S.C. Mukherjee, Dr. A.K.
Sahu and Dr. H.C.S. Bisht. The new research advisory
committee was apprised of all the research and
development activities of the Directorate by Dr. A.K,
Singh, Director. Then, following a brief presentation
by the principal investigators, the RAC critically
discussed the progress and achievements of ongoing
and completed projects. The committee appreciated
the overall efforts and gave valuable suggestions for
improvement.

el

Dr. A.K. Singh presenting the Directorate’s activities to RAC

Institute Management Committee meeting

The IMC meeting of the Directorate was convened
on 25" March 2017 under the chairmanship of Dr. A.K.
Singh, Director. Other respected members present
during the meeting were Dr. S. Raizada, Dr. R.S.
Chauhan, Shri G.B. Oli, Dr. S.K. Verma, Dr. ].K. Bisht,
Shri K. Kalia, Shri P. Bisht and Shri R.S. Negi (member
secretary). [ssues related to institute management and
procurement proposals were discussed and approved.

[IMC mecting

Agriculture education day

To create awareness among the school children
about the importance of agriculture education in
the creation of trained manpower for catering to
the needs of the farmers, the Directorate organized
‘Agriculture education day’ activities on 3 December
2016. An essay competition was organized on the
topic ‘Importance of agriculture in the country’s
development’ for the students of Lakes International
School, Bhimtal. Likewise, an oral quiz competition
on the same theme was organized for the students at
Government primary and higher secondary school,
Morari, Champawat. Moreover, Dr. B.S. Bisht, Director,
Birla Institute of Applied Sciences and Former Vice-
Chancellor, GBPUAT, Pantnagar delivered an invited
talk on the topic ‘Agriculture education: its role and
importance” at ICAR-DCEFR, Bhimtal. The event was

Essay competition at Lakes International School, Bhimtal
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coordinated by Dr. Prem Kumar, Dr. S. Ali, Mr. A.K.
Giri and Dr. R. Singh.

Swachhta Pakhwara

Under the Swachh Bharat Mission of the
Government of India, Swachhta Pakhwara was
enthusiastically observed at the Directorate’s
headquarters at Bhimtaland field centre at Champawat
in two phases during 2-31 October 2016. All the
scientists, staff, research scholars and contractual
personnel undertook the oath of Swacchta mission and
devoted one hour each day and actively participated
to achieve the cieanliness goals and objectives of
the Swachhta Pakhwara. Various activities such as
cleaning of office premises and adjoining areas of the
campus were organized. Signboards indicating waste
disposal and garbage bins were installed at various
places in and around the campus.

=
Feull

Cleaning of laboratories

Republic day celebration

On 26" January 2017, the Republic day of our
nation was celebrated with a flag hoisting ceremony
attended by all the staff members. Dr. A. K. Singh,
Director, unfurled the national flag and urged the
gathering to work in unison towards scientific
breakthroughs that will help in realising the vision of
the Directorate.

Distinguished visitors

Shri S.S. Ahluwalia, Honourable Minister of
State for Agriculture and Farmers Welfare, Govt. of
India, visited ICAR-DCFR, Bhimtal on 2" March
2017. He visited the laboratories and farm facilities of
the Directorate and was appraised about the various
research and development activities carried out. The
Honourable minister appreciated all the scientific
efforts and emphasized the Prime Minister’s mission
on doubling the profit of farmers by increasing
productivity through technological interventions and
simultaneously reducing the cost of fish production.

Shri 8.5, Ahluwalia visiting the farm facility at Bhimtal

Awards and Recognition

+ Dr. AK. Singh, Director, was awarded the
‘Eminent Indian Zoologist Medal - 2017’ by the
Zoological Society of India in recognition of his
outstanding research and academic contribution
in the field of fish and fisheries science.

e Mr. SK. Mallik, Scientist, received the VLIR-
UOS Fellowship of Belgian Federal Government
and attended a 3 months International training
programme on ‘Health Management in Aquaculture’
hosted at Laboratory of Aquaculture & Artemia
Reference Center, Ghent University, Belgium during
15" September to 15" December, 2016.

¢+ Dr. RS. Patiyal, Sr. Scientist, received the best
poster award for the presentation on ‘Prioritized

management strategies for conservation of

endangered mahseer Tor putitora in mid-
Himalayan region, India; in the 1" International
Agrobiodiversity  Congress held at NASC
complex, New Delh1 during 6-9 November 2016.

Staff news

Shri Ravindra Singh Negi, Administrative Officer,
joined the Directorate on 17" November 2016.

Obituary

It is with great sadness,
we report the demise
of Dr. PC. Mahanta,
Former Director of I[CAR-
DCFR  (2007-2012), on
17.10.2016. Memories of
his strong leadership and
hard work will continue to
inspire us and his legacy will remain forever.
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T9Tal OY YeTel ST AT 8 T $d] Widrel Rerd
TN H IDI 2000 A GTHAT qTet UH.ATR.YL Tl |
Rl aashA (212414 M A T ) g Iz dgAeA
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SIS BRAIA X Bl 3o

IRYFaa A TR BRAIN & oA R
F1 aiftifae gfeorTr foe &1 SUam &R Jdad
ferarr war | AR (Vitellognin VTG) @& Tvaw=T #,
X UG AT HEeR woterar @ & rer—aret
wrel NIRAITS® @Rl ¢ ar=aiia JTell 7 o7 H
YITIHRI 3R o7 | ATeT #oferdl H fafeasifaa &
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IABT A GRYGIAT WR, @ITAT H 81T & WK,
ST @ $dd (99 ud S 7RI fazeryor
fepar e |

faf= sl Ao Wl ™ gAed ARk
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TG & REMRBIANID AHY B Uga PR &
forv 45 vd g0 oA 9@ srzye fdhar 91| omar/
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U RRSTT o W fRwerdSiee gsl @
HIGH DI FTATH B & T I & SHADIA
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qIgu] WR U9 fdera aeiem
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TR T T H T SferT—aren wHy # o1y Ty |
I I grell AE BT defardl 7 ugd HAifE @Ry
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H AU 9R H 24.8% B UfdyRe gig W BT Sdid
0 g @ i G @ wsfordl 7 w9t w7
H 9.6% TAT I HATD TRT H 16,8% DI gig AT
DI B FEEll B dTq IUAIRT I BT (Visseera)
=T Ardfes gadie HABT aHg B g |
&H o | MBS & 21 &7 uzard |l SuaR g
B vl PRI dqg @1 gl " BH AT | A et
(Phenotype) HERe & Iy WR & HROT e
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SureRT uRgd=l &1 aaarst el 3T e
=T T fdvermor fHar SoeT |
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