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FROM DIRECTOR’S DESK

During the last six months, the Directorate was
actively engaged in various research and development
activities pertaining to hill aquaculture and coldwater
fisheries management. The notable research activities
undertaken includes biotechnological characterization
refated to reproductior of golden mahseer and
genetic assessment of chocolate mahseer populations;
aquaculture aspects such as development of starter
feed for rainbow trout, understanding the nutritional = S
regulation of growth in snow trout, surveillance of =
potential bacterial pathogens, documentation of fish medicine-therapeutic usage and captive rearing of endemic
fishes; and fisheries resource assessment in western Ramganga river. Concurrently, several extension activities such
as frontline demonstrations, farmer advisories, awareness programmes, exposure visits, farm input distribution,
exhibitions, seed ranching and short-term training programs were also organised. The Directorate also organised
an exclusive national workshop on ‘Coldwater endemic fishes of north-east’ to address the challenges in their
sustainable fisheries management and frame a comprehensive action plan. Further, many practical demonstrations,
collaborative field initiatives and training programs were carried out under the tribal sub-plan and north-eastern
hill region plan. [ appreciate the collective efforts of all the scientists and staff for taking the Directorate a step ahead

in its mission.
I

(A. K. Singh)
Director

Research highlights

Molecular characterization of kisspeptin
genes in golden mahseer

Full length ¢cDNA of kissIr (1383 bp) and kiss2
(623 bp) was amplified, cloned and characterized
from the brain tissue of adult golden mahseer, Tor
putitora. The kissIr gene has an open reading frame
of 1004 bp, which encodes a 334 amino acid protein
with a predicted molecular weight of 31.71 kDa.
Structural analysis of kissIr protein revealed that it
has a coiled beta helical structure and seven conserved
transmembrane domains present in between 15-299
amino acids. Homology modelling of kissIr showed
strong conservation of tertiary structure with other
vertebrates. Comparison of deduced amino acid
sequences of kiss2 with those of other vertebrate
species showed a high degree of conservation only
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in the kisspeptin-10 region. Structural analysis of
kissI peptide revealed a dominant 8 structure and the
kissl peptide-membrane complex had three tyrosine
residues in its polypeptide chain.

Genetic stock assessment of chocolate
mahseer

Representative samples from 11 populations of
chocolate mahseer, Neolissochilus hexagonolepis were
collected for genetic stock assessment. The complete
mitochondrial genome of chocolate mahseer was
sequenced using the Illumina Miseq high throughput
platform. Further, in order to identify the most
variable regior: in the mitogenome that can be targeted
for population specific studies, NGS technology
derived mitochondrial DNA of chocolate mahseer
from Wah-khri river, Meghalaya was compared with
conventionally sequenced mitogenome of chocolate
mahseer from river Jia Bhoreli, Assam. This PCG
comparison of the two population revealed 155
variable sites and three major variable region in
protein coding genes NDI1 region I; COI variable
region II; Cyt b variable region III.
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Heat map illustrating the comparison of mitogenomes in two
chocolate mahseer populations

Development of practical starter feed for
rainbow trout

Two cost-effective practical starter feeds were
formulated for first feeding rainbow trout fry, based on
single or multiple protein sources. The experimental
diets were conventionally prepared using commercial
ingredients such as fish meal, fish oil, soybean meal,
squid meal, shrimp head meal and wheat flour. A
five week feeding trial was conducted in rainbow
trout fry weighing 192 mg on average, to evaluate
the performance of these two diets as compared
to a widely used commercial diet. The mean final
body weight was 2.9, 2.3 and 0.4 gram in the single,
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Representation of growth difference between the dictary treatments

multiple and control group, respectively. Likewise,
fish survival was significantly better in the test diet
groups (>90%) as compared to the control group
(<75%). Size heterogeneity and resulting cannibalism
were apparently higher in the control group. The
efficacy of the starter feed has been further validated
in Champawat field centre.

Unravelling the effect of nutritional status on
growth and metabolism in snow trout

A six week feeding trial was conducted to
explicate the effect of nutritional status on growth and
metabolic response of Schizothorax richardsonii. The
treatment group was starved for the first 21 days and
refed the remaining period, whereas the control group
was continuously fed. Regardless of the nutritional
state, there was no mortality. The starved group lost
weight (-5.4%) during the first phase, but showed
~ompensatory growth-like (24.8%) in the final phase.
Weight gain in the control group was 16.8 and 9.6%
in the first and second phase, respectively. Moreover,
remarkable changes in the viscera-somatic index,
plasma triglycerides and hepatocyte volume of the
treatment group indicated distinct metabolic changes
due to feed availability or deprivation in captivity.

Changes in hepatocyte volume under dlfhrun numtwnal conditions

Screening potential bacterial pathogens in
rainbow trout farms

Water samples and rainbow trout tissues
were collected rainbow trout farms in Himachal
Pradesh and Sikkim for investigating the
pathogenic bacteria profile. The bacterial load in
rainbow trout tissues and water samples ranged
between 10°-10° CFU/g and 10°-10° CFU/ml. 3
to 40% of the bacterial isolates were found to be
virulent in nature. Som:e of the identified potential
pathogenic bacterial flora from the representative
trout farms were Citrobacter freundii, Proteus
hauseri, Pantoea agglomerans, Erwiniarhaphontici,
Aeromonas hydrophila, Aeromonas veronii, Hafnia
alvei, Pseudomonas fluorescens, Pseudomonas
putida, Yersinia sp., Serratia sp., Pseudomonas
veronii,  Carnobacterium  maltaromaticum,
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Carnobacterium divergenes, Corynebacterium sp.,
Plantibacter sp., Microbacterium sp., Morganella
sp.,  Staphylococcus  sp.,  Micrococcus — sp.,

Vagococcus sp., Rahnella aqatilis, Klebsiella sp. and
Plegiomonas sp. It is apparent that the presence
of secondary bacterial pathogens and infections
in the form of lesions, tail rot, gill rot and body
hemorrhages may be due to farm management
practices.

Sample collection from trout farm in Uttarey, Sikkim

Documenting the usage of fish medicine and
therapeutics in hill aquaculture

Under the all India network project on fish health,
primary data about aqua drugs, medicines, antibiotics
and treatment kits used in hill aquaculture were
collected from Uttarakhand (45 farms), Himachal
Pradesh (26 farms), Sikkim (68 farms), Tripura (62
farms), Meghalaya (65 farms) and Arunachal Pradesh
(30 farms). It was found that table salt, lime and
potassium permanganate were the most commonly
used agents for fish health management in hill
aquaculture practices. Besides, use of commercial
formulations of cypermethrin, probiotics, growth
promoters, tetracycline hydrochloride, malachite
green, betadine, bleaching powder, clinar, apiclin,
vazra, domax, etc were also recorded. In general,
farmers were not much aware of the availability of
different antibacterial and antifungal agents in the
market.

Captive rearing of Bangana devdevi and
Semiplotus semiplotus at Bhimtal

Bangana devdevi and Semiplotus semiplotus are
highly relished fish endemic to the north-eastern
states. To ascertain their growth rate and other culture
aspects, a consignment of both these fishes were
brought and experimentally reared in the farm facility
of the Directorate at Bhimtal. In case of Bangana
devdevi, fish of average initial body weight 4.8-5.8 g
was found to attain a final average body weight of 130-
150 g in 8 months duration. Contrarily, Semiplotus
semiplotus exhibited slow growth, where fish of average
initial body weight 5.3-5.6 g was found to attain a final
average body weight of 20-25 g in the same duration.

Advanced fingerlings of Bangana devdevi

Ichthyofaunal diversity and habitat
assessment of Western Ramganga

Field sampling was carried out in various
locations of the river .Western Ramganga
(Amshyari, Kheeda and Chaukhutiya) to record
fish diversity and hydrobiological data. The
important ichthyofauna recorded were Tor
putitora, Naziritor chelynoides, Schizothorax
richardsonii, Barilius bendelisis, Garra gotyla
gotyla,  Glyptothorax sp. and Crossocheilus

latius latius. Reach scale sampling was adopted
considering the fact that fish species richness and
relative abundance are influenced by the number
of geomorphic units sampled and effort. The
calculated diversity indices indicated poor fish
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Fish specimens collected from Western Ramganga river

diversity in the sampled area of the river, which
might be due to winter migration. However, more
number of sampling in different seasons will be
done to ascertain the reality.

Extension and farm activities

*

Under TSP activities, Frontline demonstration of
composite fish culture was organized at the tribal
village Tharu-Thisaur in Udhamsingh Nagar
district of Uttarakhand. The objective of the meet
was to create awareness among tribal people about
the economic benefits of adopting fish culture as
an allied agriculture activity. 70 farmers including
30 women participated in the demonstration. The
programine was inaugurated by Dr. A.K. Singh,
Director, ICAR-DCFR. On this occasion, farm
inputs were distributed to the adopted farmers
and a scientist-farmer interaction meet was also
organized.
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Distribution of inputs to adopted farmers

On the occasion of Jai Kisan Jai Vigyan week,
a demonstration programme on rainbow trout
breeding and seed production was conducted
for fish farmers and interested public at the
ICAR-DCFR field centre, Champawat on 29%
December 2015. Local fish farmers, SSB soldiers
and a group of 60 students from P.G. College,
Champawat participated in the demonstration.

The participants were shown different aspects of
rainbow trout seed production such as selection
of brooders, egg stripping, fertilization and
hatchery incubation techniques.

Netting of rainbow trout brooders for demonstration

To create an understanding and alertness
about fish diseases and their control among
the fish farmers of Champawat district, an
awareness programme was conducted at Toli
village on 12" January 2016, under the national
surveillance programme for aquatic animal
diseases. Altogether, 79 farmers belonging to 15
villages in Patti, Devidhura and Reetha area of
Champawat district attended the programme.
The participating farmers were educated about
the various measures for maintaining a healthy
fish stock and the harmful effects of using banned
chemicals and medicines.

Awarcness programme on fish diseases at Tolk

Technical support and advisory service are
continuously provided to fish farmers of several
hill states through direct visits and other mode
of communication. Farm specific advisories were
provided to more than 50 rainbow trout growers
of Sikkim and Himachal Pradesh. Similarly,
technical guidance on composite culture of
exotic carps was rendered to 85 fish farmers of
Champawat and Almora district in Uttarakhand.
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Under the ‘Mera Gaon Mera Gaurav’ schenie, farm
advisories and special monitoring was provided
to fish farmers of the adopted villages Todera and
Dudhauli in Uttarakhand. Besides, 149 pond soil
samples of fish farmers from Arunachal Pradesh
and Uttarakhand were collected, analysed and
aquaculture soil health cards were provided.

For promoting fish culture as a remunerative
livelihood option in the mid-altitude regions of
Donglok and Chug village, Dirang, West Kameng
district in Arunachal Pradesh, critical farming
inputs such as fish seed and nets for harvest
operation were provided to thirty fish farmers.
Besides, basic training on farm management such
as pond construction and maintenance, feeding,
disease control and water quality monitoring was
provided.

Fish seed and net distribution to farmers

In order to revive and rehabilitate the lost
population of the endangered golden mahseer
(Tor putitora) in the riverine stretch near Eaijnath
temple of Bageshwar district, Uttarakhand,
ICAR-DCEFR organized a one day seed ranching
and awareness programme through which 20,000
hatchery reared golden mahseer fingerlings were
released into its ideal habitat near the temple. The
President, District Council of Bageshwar and
other prominent villagers were present during the
seed ranching event.

Golden mahseer seed ranching near Baijnath temple

Research and development activities of the
Directorate were exhibited and disseminated
to farmers and other stakeholders at several
conferences and kisan melas organized across the
country. Notable displays were putup in the farmer
oriented exhibitions at Krishi Kumbh and Kisan
mela, GBPUAT, Pantnagar; Kisan mela, KVK,
Lohaghat; Krishi Unnati Mela, ICAR-IARI, New
Delhi; as well as in prominent scientific gatherings
such as the 5" International symposium on cage
aquaculture, Kochi; 2™ International symposium
ort genomics in aquaculture, Bhubaneswar;
and National conference on hill agriculture in
perspective, Pantnagar.

Hon'ble Dr. S. Ayyappan in [CAR-DCFR stall at CAA5, Kochi

Several groups of studenis and farmers visited
the Directorate to observe the difterent research
and farm activities undertaken. Interactions with
the scientists were organised for undergraduate
students from College of Fisheries, Ratnagiri,
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Maharashtra and GBPUAT, Pantnagar, as well
as PG college students from Dehradun and
Rudrapur.

¢ From December 2015 to January 2016, total 2.34
lakh trout eggs were stripped from 135 female
brooders (average weight 1.1 kg), fertilized and
incubated in the trout hatchery at Champawat.
The relative fecundity was 1510-1779 eggs/kg of
fish and the average egg weight was 60.3-71.9 mg.
Eggs started hatching after 58 days of incubation
at water temperature ranging from 3.0 to 7.6°C.
Average survival of 52-54% from fertilized eggs to
yolk sac larvae stage was recorded. The field centre
generated a revenue of Rs 1.16 lakh through the
sale of rainbow trout fry and Hungarian common

carp fry.
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Stripping of eggs from female rainbow trout

Training programmes

¢ ICAR-DCFR organized a National Fisheries
Development  Board  sponsored  training
programme on ‘Techniques for fish farming
in mid-altitude fish ponds of Donglok and
Chug village in Dirang, Arunachal Pradesh’ in
collaboration with Krishi Vigyan Kendra, West
Kameng at Chug village during 1-5 December
2015. Altogether, 25 farmers of Chug and
Donglok villages participated in the programme.
The training focused on composite carp
farming; integrated fish farming; and aspects

@
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of aquaculture management. Field visits were
arranged for practical demonstration of fish farm
management.

ICAR-DCFR organized a 5 days training program
on “Three pronged fish farming technique for
development of coldwater fisheries in Meghalaya’
for 20 officers of Depariinent of Fisheries at
Meghalaya State Fisheries Research & Training
[nstitute, Mawpun during 18-22 January 2016.
Keeping in view the resources available in
Meghalaya, the training consisted of lectures
on various aspects of coldwater aquaculture
including the culture prospects of rainbow
trout, Chinese carps and other endemic fishes.
Practical demonstrations and field visits were also

arranged.

Lecture session

ICAR-DCFR  organized a 5 days training
programme on ‘Hatchery management for seed
production of golden and chocolate mahseer’
for fisheries officers of Department of Fisheries,
Mizoram at Aizawl during 24-28 January
2016. Twenty five fishery officers representing
eight districts of Mizoram participated in the
training. The programme was inaugurated by
Shri Thlamuana, Secretary of Fisheries, Govt. of
Mizoram. The various biological facets, scientific
developments and challenges in seed production
of golden and chocolate mahseer were discussed
during the training. Moreover, a field visit to
Lengpui Govt. fish farm was arranged. The
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valedictory function of the training was graced
by Shri B.D. Chakma, Minister of Fisheries and
Sericulture, Govt. of Mizoram.

Under TSP activities, In collaboration with
KV K of Lower Subansiri district, the Directorate
conducted two training cum demonstration
programmes on ‘Livelihood support to the hill
tribes through integrated fish farming’ at Ziro
valley, Arunachal Pradesh during 5-8 March
2016. Each of the training was attended by a
batch of 25 tribal folks which included farmers,
women and rural youth. The prospects and basics
of integrated fish farming were emphasized, with
respect to available water resources, fish species
and altitudinal regimes.

Participants at Hapoli

ICAR-DCFR organized a National Fisheries
Development  Board  sponsored  training
programme on ‘Fish farming in hills - Parvateeya
kshetryon mei machhli palan’ at farm School,
Toli, Champawat during 9-13 March, 2016. The
training was attended by 13 men and 12 women
belonging to 11 villages of Pati block. Breeding
and culture techniques of rainbow trout and carp,
ornamental fish farming, fish farm management
and health management of farmed fishes were
the main topics covered during the training.
Field visit to [CAR-DCFR experimental fish farm
at Champawat was also arranged to practically
demonstrate rainbow trout and carp seed
production and culture.

¢ The Directorate organized a training programme
Under TSP on ‘Value addition of freshwater
fish through processing’ at Dehradun during
2-3 March 2016, in collaboration with ICAR-
CIFT, Kochi. It was attended by 73 tribal women
belonging to Bhotiya and Boksha community.
The training was inaugurated by Shri N.S.
Napalchyal, chairman, ST commission and

former chief secretary, Govt. of Uttarakhand.
Practical demonstrations of the protocols for post
harvest handling and preparation of value added
products from fish were given. Training module of
this kind received enthusiastic response from the
participants and technical support was extended
to start community based enterprises.

Practical demonstration on value addition of fish at Deliradun

Important events

National workshop on coldwater endemic
fishes of north east

Focusing on the sustainable management of the
very rich fish biodiversity present in north-east region
of India, ICAR-DCEFR organized a national workshop
on ‘Coldwater endemic fishes of north east: avenues
and challenges’ during 5-6 November 2015 at Gangtok,
Sikkim. It was attended by over 116 participants from
state fisheries departments, ICAR research institutes,
State Agriculture Universities, KVKs, NGQOs and
fish farmers. The workshop was inaugurated by Shri
Somnath Poudyal, Minister of Fisheries, Government
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of Sikkim. The workshop concluded with important
recommendationsand action plan for the development
of captive management strategies and breeding
protocols of important endemic fish species such as
Semiploti's semiplotus, Neolissocheilus hexagonolepis,
Osteobrama belangiri, Labeo pangusia, Schistura spp.,
etc.

Research Advisory Committee meeting

The RAC meeting was convened at Bhimtal during
25-26 February 2016. The meeting was chaired by Dr.
J.R. Dhanze and attended by the esteemed members
Dr. H.S. Raina, Dr. S.N. Mohanty, Dr. S.K. Singh
and Shri B.A. Bhat. After a brief presentation by the
principal investigators, the RAC critically examined
the progress and achievements of ongoing and
completed projects. The committee also appreciated
the collective efforts made by the Directorate to
address research gaps and challenges in coldwater
fisheries-aquaculture sector and released the Vision
2050 document of the Directorate.

Release of Vision 2050 document by RAC

Mid-term Institute Research Committee
meeting

The mid-term IRC meeting of the Directorate was
held on 15-16 December 2015 under the chairmanship
of Dr. AK. Singh, Director. Progress of the ongoing
institute funded research projects and proposals for
new projects were presented by concerned scientists.
This was followed by thorough discussion, appraisal
and future orientation of the projects.

Institute Management Committee
meeting

The IMC meeting was convened on 12" February
2016 under the chairmanship of Dr. AK. Singh,
Director. Other respected members present during
the meeting were Dr. S. Raizada, ADG (Inland
Fisheries), Dr. R.S. Chauhan, Dr. ].K. Bisht, Dr. S.K.
Verma, Shri K. Kalia, Shri V. Pandey, Shri P. Bisht and
Shri Y.S. Dhanik (member secretary). Issues related
to institute management and procurement proposals
were discussed and approved.

IMC meeting

Republic day celebration

On 26™ January 2016, 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.

Flag hoisting ceremony

Awards and Recognition

+ Dr. A, K. Singh, Director, was honoured with
the ‘Lifetime Achievement Award’ in the field of
fish biology by the Academy of Environmental
Biologist in December 2015.
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+ Dr. A, K. Singh, Director, was conferred the
‘Fellowship Award’ of Zoological Society of India
in October 2015.

+ Best poster award was given to N. N. Pandey,
R. & Haldar, S. Ali, P. Kumar, R. S. Patiyal,
M. Gupta, S. Kumar and A. K. Singh for the
poster presentation on Successful artificial
breeding of Labeo dero (Hamilton, 1822)
in captivity under cold water condition, in
the national conterence on Hill Agriculture
in Perspective held at GBPUAT, Pantnagar
during 26-28 February 2016.

s 2" Best poster award was given to L. Singh,
R. Kumar, C. Siva, P. K. Sahoo and A. Barat
for the poster presentation on Phylogenetic
relationship and molecular identification

of snow trout species using complete

mitogenomes in the 2" International
symposium on Genomics in Aquaculture
held at ICAR-CIFA, Bhubaneswar during 28-
30 January 2016.

¢+ ICAR-DCFR nominated farmer Shri Tilling Tadi
from Ziro, lower Subansiii, Arunachal Pradesh
received the ‘TCAR-IARI Innovative Farmers
Award 2016” on March 2016.

Joining

Dr.  S.GS.  Zaidi,
(Aquaculture), Dr. Deepjyoti Baruah, Senior
Scientist (Fish and Fisheries), Dr. Khangembam
Victoria Chanu, Scientist (Biochemistry-Animal

Science) and Mr. Siva, C., Scientist (Fish Genetics
and Breeding) joined the Directorate.

Senior Scientist

el werefR 4 f&w 9dlT (Kisspeptin) Sfi=1 &1
siorfds =T

b 1r (Kiss 1r) & DNA &I FHUT TS BT FAl
fbar rar o gyved YAl 4sriR & 97 e
&1 T [T (KP748255) 1gm kiss 1r DNA 1383 21T |
STH 334 3THAT 3F WIEH, 5-UTR & 318 bP Tl
3-UTR @ 31bP IFdg 2, gmkiss1r GICI &I AT
R 31.71 KDa T | gmkiss1r HIC AXT-TcHd [deiyor
q ydl gl [ I8 U BIass (colied) TT Gedlar
TREET § T 91 RIS SiERRE SHF 15299
AT 3Tl @ Fed H SURAT o | gmkissir ) ARSI
A udl el {6 3 deedl ofldl & | garad
I T AT RETUT AT | kiss1r 3dell &1 Sigl
531, BIFT BT TAT Hell & AT 3P G T |
e #eTeiR (KX024449) & ARTSH fba UL 2
gmkiss2, 623bp) @ DNA DT Il ofmlTg I UlReiferd
frar o1, s9® AfaRad gRT&PCR & fawreyor &
forg g=gdl #eiiv (KT966391, 289bP) W BTSH ITUT
ST B- UaCH Bl 3Mifrd vu I fawaiRa faar ar |

He AR AUSR

=epete AR (FrafereAifey eaarHifefio)
& 11 AN Ud d199 ¢IST (ATeRT el BRA), & 5
AL BT UhH [T TAT Y& 786! @ UGl & It
I FFIfH® DNA @1 3Tl fhar a1 | ATseIdI=gad

S 3reffd ATSCelhA RIS (Co-l) VfSTRAACTS

PHRHT FINd-618 (VISHGT 618) TAT ATZSIBIT b
(cyt-b) T ST dATHeie HelR g d189 g8 &
T DI I Hed b oIy fhar| ardele waeiv
SR dIS ¢I8e & A= 7 1 ARarRa e
IATET (Co-lUfCUST 6,/8 d cyt&b i) &1 g4
fqwereor &1 B} wfy W B

X goe ® fov yRfNe amER

U&hel ¥4 ¢I9C & SIRT & forg yavel WIic wrd
R SETRT Heudida giearal s ol [Aafor fhar
TAT | Y8 AR URFRITG B0 A 3R G- a1iorfoa
Jgual ¥ faerer dar fear war| e wsfer
D YIS AR fear var o 394 FEia g it
WE @ golordl @l g H (<75%) udlfiie 38R
it @ Hoferl (>90%) H QwRGlidddr d8a¥ i
T | AT FET & gRUEREwY PRI g @
qofordl & sl # F¥ad U 1 affdrear <! T |
Awell oY Idd] & Al BT ThiAd B ITHT MM
& g XRIG fveryer &g R @ T | g9e
sifaRad ure frspul &1 awrad Rerd waifiie wers
H Fenfq fdar 97 w8 2 |

YT WX U9 fqera adeor
ifAfed St wamE vd gfg WRO9meT Wi

@ UG Bl T R @ folU 5 UM MTHR arell

HICTST Bl 06 TS TPh RIATHR INIET0T fhar 17 |
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T 9 9Tell B @1 Aulorl 4 ggdl WRe vl
¥ YT 99T 5.4% @ (4T fbeg 3iH gt e
H 30T YR H 24.8% @ YYD Tig wra H1 Sdfd
=TT @ FEifya waE @ Asferat T werd avor
¥ 9.6% a2t 3 wAIfres arvT A 16.8% @I gfe wTed
ﬁl@ﬁm&ﬁﬁmmﬁaww(mwera)
=i |rfes wamia (vsi) FfEa 9qg &1 o
H o o7 | QiR & 21 &1 uward I ITAR WHE
@7 vsI TR WqE @1 el H @H o A AR
(Phenotype) TIZTSC @ UIYY[ WR & HROT fafdre
STTeRT 3T Taeetyor far e |

¥l gee @ Bl § wenfaa fawrg sfia et
&1 uga™

fafar I quT RBHee yaw & gIee Bl Saadl
Ud Ol B AT GHiEd (BT 0| X| gNE o
21 AT (150~300 W0 ¥R) AT Wef & 33 A A
ITSTHS AFRAT @ g & fAT HIWREr AR @l T
ferrere yawr ok fafdey & T & o 35 3N 62
JedRaer agiTeied & ulReenfea fear war | fRarae
YR W Adfld ¥l ¢ISC & Ieddi H Nl ol @ AqAL
H JadIfRem @ agagdr 10°—10° CFU/g d@Im 10°—10°
CFUMmI 2t | STefer Rifdps & oee vl @& dwmg §
U gEdrEadr b Ag WHE 107-107 CFU/g doIl 10°—10°
CFU/mi 211 |

gddia mifeerat ¥ g fufecar vd aor aitwef
BT gAIT

ARY WY WX 3IRIer HRAY edd aRIroH=T
T et et 3fiuel, garer, wfokrel garer qur
SYAR fhe & YddT 7o Urad § WA & dRT
H IaREvs (45 wH), 2o Ho (26 ®H), RifdwH (68
wTH), BIORT (62 W), WIS (65 WIH) TRAT BV
gee (30 BH) W WG ey Uaid fhy M
R UE g AT B uddig AfcRIal HoOSTHAR
W AR fped &g Tad, g, urei¥nmy,
GO onfe T SWIATA T ST B W UE
o T B Al @ IR § Syaer fafte
STARIE 3R UUEl Bhe Yol @ Iud@d @
IR ¥ 3w THHER TEl 2 ) e (UieRE)
TARI @ TANT & TR W ORI & g3 ARl
@ BT WIfd W E
Hiiara & drarel § g <9dl td Afiwiey
dfreiesd &1 ares aiwor

JeR-gdl AT A G Sgadl T AAiesd
HfFTed yarfadl dT ey WiAara Rerd fAeemera

@ A€l H AU TAT| 8 HIE @ GIor Gryor
@ YA G qaadl AR A URMIE giE 4.8-5.8
O @ qAT SAfH ST F 130—150 T1H DI glg 9T
g | X0 YR HAwlcH Afftelied & YRS 4R
H 53-5.6 UM &I AAT T & 20-25 TH Pl gl
CECIRIEIN

¥ gH) IFETT @) Aol urey fafduarn, araveral
BT YoATd

af¥ AT & AR el orTR, Wt ud
drgfear snfe @ Fdaror er [HA B Fha fhar 1an
aifr 37 el @f A g fafderar v Ta—stide!
stiersl @l YHtd fhar o 9@ | 559 IRINE H, 70
guifcral & fdaeor smrar WNAR, faefid SRl @f
AR qul AR & foy o/EH &3l @ UgarT el @
gREGeqT &1 T |

e TaNWUTE & SYARTE TR el @ Rareer |
ATH—IRAR S Sfid 79 W Fuel & areral §
STepx 3 AoRT uted ot yaeie fear T g9
BTIHA 70 HIDI WA 30 ARAT HAWAT 1 AT
fora |

* 42 JTARL, 2016 T FEGA [ B HR YTl
P I ARG I B U TR U SHDT A
B foru I AT FREN SrdsA & i O
arell ¥ TR SH-SIFRY BIamd o fear
T SRP 79 @uPl @fad U], SdRRT gAr e
&3 P T B 15 PuB A ART foram |

o IOUHC U¥ B uEHl @ AN forel, R
T H AR ATl BT TSP & v H ga7dl o
& oI i H Iarfed A o7 aer Sarfad Hid
T [T B 30 GBI Bl el JAlfe Juere
P T |

o fRumerm @ vimaTd Rerg wEeiR 29 gReR
H AERIR & 4500 SFIferdiell &1 Icare fda
AT TAT Y U ANCIH] WSV Bl 10,000
g Arfewra faanT {48 @l 1000 ggs HaErRik
@ AYf PXD BFA 1.1 dARI BT AW YT
{1 | 20,000 G HETLR B Al BI FHRR B
I\ @ FHIT STd Uidiiad ard wrdl |
TAT 900 R ATl T AaTer 2hal § wreT a7 |

o RAmd Uw wd Rifden & s0 F afdew grse
IATER] DT B THERIT THGTRAT  Fa™ B
D AT A ITNRIUS B THIST Ud FrTad ot
B HYH B N TESBINGT Q4 WA F | R Tl
IR AT & I<1Td SERIETS & gelell
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Ud STl UM & S1fSufET gyt B b wEE
e Ud 99 d8dY I YW@ & R H qdrar
AT | §4S ARG ICRITE TG Awardel T
@ 149 dredl & S THH B SAdT Gder
fepar AT AT AR UTAT T AR BlS IueTE
DN 1Y |

o TRl H uIferd 20,000 YEwl AR &1 Sforamrai
P AT A & AT IHS UTepicre T Al
H BIeT 147 |

¢ TITRIEUS TG URST Tedlel & d¥b < @ [o1y
FEeed gRT 7 Tad s H Aol Uae S1dsH
AT [T 1T T GUURIRT 9T U4 e
AT GRe7 ool FErEd @ drerdi W ulRepd gRaE
B 1Y IS & fasfaa SikT &1 Faee faan
T | STV Uael & UiRgdl & AR forel, fax,
LT UH H AT TTaR B e & v9 H
ggrar < @ forg win H Ienfed Acy di @en
Janfad Al $I MareT 89 30 GBI Bl oATel
afe SuaTe HRI I |

TISTEOT ek

* 0105 faTmR, 2015 B IR Ao fAHrd
9 @& AgI 9 FReray 3 o™ ga oH @iy
fas o=, uf¥esl SART & arer fAdeR "Chilad
B e BT 39 e tedicys fher divew
3 ShTelid yvs 7 fdere s+ faxiwT, sroomad
oo ofide oy Ry gl eriee
AT b |

o AP 18—22 SHAN, 2016 Bl I gRT
AIRIDH! [TATT, AT 05T ARSI
Td ufdteror verE, Hiod H mfeedT [T @ 20
afeeTRAT @ forv e H 3o STo A6 & fadrg
Tq ol urs et I da-ral” 9 05 feavi
gf¥eror e ST fhar |

o AT 24—28 SHAXT 2016 BT Tl H ST A
fawmr, SR @ aifcerar afreRal & forv
el HETeR Ud Yl HeliR & &I scurad

o f3id 0913 AT 2016 BN BIH @, dlell UH
THTad H TR AforraT e d1e g1 grarford
IR &3 W AR uretT faw 9w ufreror erdeH
AT fbar ar| 59 Ui sded § uret
GUS B 11 Y A 13 YBY UG 12 AfSel HEdH
A 9T o |

o f3Hie 0203 AT, 2016 B GBI H A AT
fpar T [ Aifedr v gaar wHEra @ 73
ST Afgeral 7 9T o |

Yl HEThH

I HaresR afifa @1 4o

fadfe 13—14 3l Uq fAI®G 25-26 Heaw,
2016 @I YT § SI. OL3TR. ool @I 3egerdr
W P AR dAESGR AT P13 dJoa
rafSid @1 T | AT @ wewdl 77 9daE | el
B Al gt H T gRATHIRIT BT FHIAT TS
w A Hdid fdbar T

HeATaf—srHeT ddlgdR affa @F 4o
oAl 1516 fd@@e, 2015 @ WHdAd H,
ST U, R @7 Sreueqdn # T AAEdR Wi
@ wealey dew gt Srad ad|m # "a @ qur
gul @1 T aRASTAI @ FETAEA A WY
qegie fbar qon Rfa qe SIuvahdial ol
I g1 UG U TV e aRarer ugfrseor
@ gEra 39 Srfere  aRadd &t & e & |

yaveg Ofifa &) doa

fetir 12 weax), 2016 @I Slo Ua. g, s
P SFHAAT W AR P WE GAfT @ dod
ST T 79 o # GRef< & @¥g wRaral gd
UgE | GHET geal IR @l @7 W 3R Sd]
AT fdbam T |

wWdaadr feaw vd gy g gas
26 NI, 2016 DI TUEH a9 P IAER WX

T genl g’ w5 feaxia ufderor erien
st fhar) 59 ufderm ¥ ffera @ 8 7l
I 25 #Hifcwd aifdyeRar 7 9T o |

o faid 05—06 ATd 2015 @I LA gIRT ATgell
Td BT | Tl Ao T & gIRT STuITd
@1 SroifdeT H Aeraar Wde wW it Qe d=
JaAr RFelr & AT [ GRE0r a8 yee
SrfHEH AT fhal M| T BREH W 25
STeotferdt & gelt = R e w7l gd g
Iar afaferd | v forar |

fFreemer & g URWR H e S va. g
eqoTRIsyT far o SuRerd demery uRaR &
Tet Bl FErfed fdhar|

Sav-—qd @1 v Maseda wefaal w ag
EAR NI

faqid 05—06 FaHR, 2015 @I e, RifdemH
F “Ples dex TsHd ot it el 3¢ Yd=ge
oS dojolal” I¥e TR LR BRINTAT BT AT
fepar T fore SaR—yd @ Rafdea, fieH, warer,
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BN Uael, ANTeIvs, AfUYR, 0 @0 3190 IRYS N (BfeeT 1822) 3 Bfedife sfey wiosarex
ql TR ARGN Fe B 116 yferfrar A T g uiifded faug uR Ahd TR IRGIIHRol &
forar| @rRIeTer &l FAUT Heayel WY A fory qRepR yer faar |
TSIl & I Sfcey aficey, faforaiiers o fadi® 286—30 Sa¥2016 &I WGl IR
RAATTIAITINTS], ARCIATAMAT ey, < YRy, ¥ ST 59 Uadrdeny U SrIfid fgedi
AR gRNfe @ USTT, WG Ud areld geer iR FriRam #§ ver. Ri, R, gAR, 3L
& Sfad Amuguel & R W AgEyel HrRiAe ferar, Q& AR T U SIE B SAD A TR
Td HERT & |l ga | IR frRoT & oy e \alcdd UReR Y fadol
Bl REPR YA fhar s

YRR U9 G S
ﬁ‘aﬁ y (e o faTie T, 2016 BT MRGAT ERT FAMIA Ao
. 2015 @1 10 T0 0 RFE ) uTetd ) IRt eT$l, 7™ SR, doell Gaan,

B TR Gfd@T aF H YdeHl im gERRET . TR B o IR ST T TR T
IR — ERT AP ST 3 ¥ gRT feliel 96 REPR 2016° Y& fda
T |

*  Slo Y0 Ho RiE (Fewm) & Selifoidd A|RIe!
AT VST BT Wl (I YRBR Y& fhar wrr| XAt T8

o f3A® 26—28 BRARY, 2016 B T0I0TT B Td ST QISR Hal, 9k Jee (TadrbedR),
drenfieT Rvafiemey, daR § srifrg orex ST A0Sl w3l IR defie (e 7os fherls),
gl Brfed § 1 UL, 9108, SRR BoGR, S [QaeIRAT @, deitid (GRS IRE et
QEITEN, U RAR, SR Ufddred, TAGHR Td A1ed) dur ) W) fan defe (e sHifew e
e RiE o 976 MEBRad fST ofiw dfddr NS 7 59 Feener § ygur wgor f&an |
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