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e an < Biplab Roy Chowdhury

Minister of State
(Independent Charge )

w il@“ Department of Fisheries
(‘r:i:a] ﬁ@ﬁa) Govt. of West Bengal
“feoaam e

Date: 14.06.2024

MESSAGE

I am pleased to learn that the State Fishery Officers’ Association, West
Bengal is going to organize “34th Biennial Convention of State Fishery
Officers’ Association, West Bengal” and “Celebration of Fish Farmers’ Day-
2024” at the Conference Hall of the West Bengal Veterinary Council,
Belgachia, Kolkata on 13.07.2024 & 14.07. 2024.

[ am also glad to know that in this occasion meaningful discussion and
deliberation will be held and a seminar on the topic of “Fisheries &
Aquaculture: Alternative Employment Opportunity & Aquapreneurship
Development for Youth in West Bengal” will also be organized.

It has also been learnt that a Souvenir will be brought out to
commemorate this auspicious event.

[ take this opportunity to convey my heartfelt best wishes to the
organizers and wish the conclave a grand success.

(Biplgb Roy Chowdhury)
The General Secretary Biplab kuy criowdhury
State Fishery Officers’ Association, Minister of State (IC)
Benfish Building, Department of Fisheries
Kolkata — 700 091. Govt. of West Bengal

I.T. Building, 31, GN Block, 8th Floor, Salt lake City, Kolkata - 700 091
Phone : (033) 2357-0099, Fax No. : (033) 2357 0063
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MINISTER-IN-CHARGE
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el ﬁ Dapartment of Panchayats &
ayats
AT © ST e 93¢ Rural Developriiént and
A WS Department of Co-operation
Govt. of West Bengal
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’ 04.07.2024

)| MESSAGE

It gives me immense pleasure to extend my good wishes to the members of SFOA
for the success of their 34th Biennial Convention on 13th & 14t July, 2024. [ am

glad to know that a souvenir will be published to commemorate this occasion.

Our state takes great pride in its rich fishing heritage and the Bengalis’ deep-
rooted dependence on fish is well-known. Under the able guidance of our
esteemed Chief Minister, Smt. Mamata Banerjee, and stewardship of Sri Biplab
Roy Chowdhury, Honble Minister of State (Independent Charge) Fisheries,
aquaculture etc. the Fisheries Department has been making remarkable strides

in enhancing the productivity and sustainability of our fisheries.

I am sure the participants of the convention will enrich through free and fair
exchange of experiences and views and update themselves with the latest

development in the field of Fish Farming and Aquaculture.

I avail this opportunity to compliment all the delegates and officials of State

Fishery Officers’ Association attending the conference.

I wish the organisers of the 34th Biennial Convention all success of their

'y

endeavour.

The General Secretary

State Fishery Officers’ Association,
Benfish Building,

Kolkata — 700 091.

P & RD Dept.: Mrittika Bhavan, 9th Floor, 18/9, DD Block, Sector-1, Salt Lake, Kolkata - 700 064
Phone No : (033) 2359-2005, E-mail : micprd2022@gmail.com
Co-operation Dept. : New Secretariat Buildings, 3rd Floor, Block-C, 1, K.S. Roy Road, Kolkata - 700 001
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Sobhandeb Chattopadhyay
Minister-in-Charge

Department of Agriculture & Parllamentary Affalrs
Government of West Bengal

s R

Message

It gives me pleasure to know that the State Fishery Officers’ Association, West
Bengal is going to observe Fish Farmers” Day, 2024 and Biennial Convention on 13t &
14t of July, 2024 at the Conference Hall of the West Bengal Veterinary Council,
Belgachia. It is appreciated that a Seminar will be held on the topic “Fisheries &
Aquaculture : Alternative Employment Opportunity & Agquapreneurship
Development for Youth in West Bengal”. 1 hope this would generate much
enthusiasm among the participants and they will be enriched with valuable inputs
on the subject that will ultimately lead to empowerment of people engaged in
aquaculture.

1 wish the programme a grnad success and convey my heartiest greetings to all

- anhbemoftheassociaﬁon.

. Nabanna, July 08, 2024 (Sobhandeb Chattopadhyay)

Chatterjee Road, Shibpur, Howrah - 711102
4-1778, Fax : 033 2214-5757
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BfF T : (o99) 299e-3300
FATSME : (099) 399G->590 / Y588
E-mail : mic.ard-wh@ nic.in
mic.ard.wbh@gmail.com

Minister-in-Charge
Animal Resources Development Department
Government of West Bengal
Prani Sampad Bhavan (4th Floor)
LB-I1, Sector-111, Salt Lake
Kolkata - 700106
Telefax : (033) 2335-1130
Telephone : (033) 2335-1130/ 1144
E-mail : mic.ard-wbh@nic.in
mic.ard.wh@gmail.com

MESSAGE

No. 259/MIC/ARD/24 Dated- 08.07.2024

| am delighted to know that “State Fishery Officers’ Association, West
Bengal (SFOAWB)” is going to celebrate the “Fish Farmers’ Day 2024 & 34"
Biennial Convention of SFOAWB” on 13.07.2024 & 14.07.2024 in the Conference
Hall of the West Bengal Veterinary Council, Belgachia, Kolkata.

It is also learnt that a Seminar on the topic of “Fisheries & Aquaculture,
Alternative Employment opportunity & Aquapreneurship Development for
Youth in West Bengal” will also be organized for the said occasion along with a
publication of special edition of “Matsya Kahon”.

| wish a grand success of the programme and heartfelt gratitude to the
organizers.
S e A

(Swapan Debnath)

Debasish Halder
General Secretary
State Fishery Officers’ Association,

West Bengal
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D.O. No.:82 /MIC/PHE/21 Date:01.07.2024

MESSAGE

1 am happy to know that State Fishery Officers’ Association, West Bengal is going to organize its 34
Biennial Convention (51 Year Celebration) on 13tef 14 July, 2024 at Conference Hall of the West bengal
Veteninary Council, Belgachia, Kolkata.

I am also happy to know that a Seminar on the topic of “Fisheries L Aquaculture: Alternative
Employment Opportunity < Aquapreneurship Development for Youth in West Bengal” will also be conducted
in this programme.

I appreciate the contribution of the member of the Association towards the overall development of
fsheries T _Aquaculture Sector as well as Socio-economic upliftment of the Fisher Folk in the state.

I wish a grand success of the convention.

Oy
Shri Pulak Roy

To

The General Secretary,

State fishery Officers’ Association, West Bengal
BENFISH Building, (3" Floor), Kolkata-91.

Department of Public Health Engineering : ‘NIJALAYA', Janaswasthya Karigan Bhawan, (7" Floor), CN-8, CN Block, Sector - V, Salt Lake City, Kolkata - 700 091
Ph. (33 2952 0160 / 0170, E-mail ; mic@wbphed gov.in
Public Works Department : : ‘NABANNA' , (8" Floor), 325, Saral Chatlerjee Road, Howrah - 711 102, Ph. 033 2250 1121/ 2214 3161,E-mail - micpwd@gmail.com



=N\ v Bie Sri Chandranath Sinha

sy u Minister-in-charge
?!, ﬂﬁ 9 ‘Wﬁ B an L i Micto, Senall & Medium Enterprises and Teatiles Department
sffirran waan Governmenl of West Bengal

12, B.B. D. Bag (East). |5t Floor, Kolicsta - 760 (0
(033) 2214.5663 / | 564
E-mail : memsmet | @email com

s faafi am (42), #m om, IR - q0000)

A 1 (009) 138-16u0 | S48
E-mal  micmsmel 2| @gmail.com

DO, Memo No.. 178/MIC/MSMET/2028 Dated )1 /03244

| am very happy to know that “State Fishery Officers Association, West
Bengal” is going to organize their “34™ Biennial Convention of SFOAWB" and the
“Celebration of Fish Farmers’ Day-2024" on 13.07.2024 & 14.07.2024 in the
Conference Hall of the West Bengal Veterinary Council, Belegachia, Kolkata.

Hope, that a seminar on the topic of “Fisheries & Aquaculture, Alternative
Employment Opportunity & Aquapreneurship Development for Youth in West
Bengal” will achieve grand success.

| am also delighted to know that a special edition of “Matsya Kahon" a
Bengali Journal will be published by them to commemorate this auspicious
occasion.

| am sending my greetings and best wishes on this auspicious occasion and
hope that the “Celebration of fish Farmers’ Day-2024" and “34" Biennial
Convention of SFOAWB" would be successful.

Grigm

[ \\a

(CHANDRANATH SINHA)
Sri Debasish Haldar i
CHANDRANATH SINHA
General Secretary, Messior 1 ou%.u
MSMWE A&Tenves
State Fishery Officer’ Association, Gavarmmant of Wes! Bengsl

West Bengal.



WEST BENGAL UNIVERSITY OF ANIMAL & FISHERY SCIENCES

68, Kshudiram Bose Sarani, Belgachia, Kolkata-700 037
Ph. : +91 33 2556 3450, Mob. : 9231658017, 8100926335
Fax : +91 33 2557 1986, Web : www.wbuafscl.ac.in
Email : vewbuafs@gmail.com

Prof. Shyam Sundar Dana j
. M-S/ 22
BhD. (Gokd Madailish, VR No.: veSWBUAFs.. M:5/ 2

Vice Chancellor . 18-06-2 024

MESSAGE

It gives me immense pleasure to learn that State Fishery Officers’ Association, West Bengal is going to
celebrate “Fish Farmers’ Day-2024 & “34” (51 years Celebration) Biennian Convention of SFOAWB”
during 13.07.2024 and 14.07.2024 in the Conference Hall of the West Bengal Veterinary Council,
Belgachia, Kolkata.

| am also happy to note that a Seminar on the topic of “Fisheries & Aquaculture:: Alternative
Employment Opportunity and Aquapreneurship Development for Youth in West Bengal” has also been
arranged during the above Celebration. It is also noteworthy that a Special Edition of “Matsya Kahon”, a
Bengali edition of a Journal will also be published to commemorate the occasion.

In the riverine state of West Bengal, Fisheries play a very important role in providing employment to a
large number of fishing communities. One of the most protein rich food for the people of the State of
West Bengal comes from the fishery sector. Further, earning from export of fish and fish products is also
substantial and thus there is further scope for development and expansion of this Sector.

| am optimistic that the State Fishery Officers’ Association, West Bengal along with the Scientists and
Fish farmers will strive hard for cultivating innovative ideas to bring further improvement in the fishery
sector of the State as well as of the Country.

| wish that the programme will be successful .

'OG' C?bﬂ?

(Shyam Sundar'gana)

Shri Debasish Haldar

General Secretary

State Fishery Association West Bengal
BENFISH Building(3™ Floor)
Kolkata-700091

Email: sfoawbcolotola@gmail.com
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ULUBERIA MUNICIPALITY
ULUBERIA::HOWRAH

UL RIA
%}dunlt ALY o
V
M

Memo No:UM/Estt.__/_’_{_g_\l ” —

Date: 01|07y

Message

I am very pleased to know that the State Fishery Officers’
Association, West Bengal is celebrating the Fish Farmers’ Day-2024
and the 34" Biennial Convensition of the Association at the
Conference Hall of the West Bengal Veterinary Council, Belgachia,
Kolkata on 13/07/2024 and 14/07/2024.

It is also my pleasure to lern that the special edition of ‘Matsya
Kahon' will be published in this occasion.

I convey my heartfelt best wishes to the organizers of the
Association and wish the programme a grand success.

Chairman
Ulubegig Munigipality
To Uluberia Municlpality
Sri Debasish Haldar,
General Secretary,
State Fishery Officers’ Association, West Bengal,
Benfish Building, Kolkata-91

1093



STATE FISHERY OFFICERS’ ASSOCIATION
S R WEST BENGAL
(Registration No-S020 1220)
! . BENFISH Building, (3“Floor), Kolkata-91
"Ponsg 153 Website: sfoawb.org.in
e-mail: sfoawbcolotola@gmail.com
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List of Secretariat Committee for 2024-25 & 2025-26 duly Approved in 1** CEC
Meeting held at WBVC Conference Hall, Belgachia, Kolkata on 14" July, 2024

SI. No. Designation

Proposed Name

Advisor

Dr. Anindya Sundar Ghosh

President

Dr. Narayan Bag

Working President

Dr. Kishore Dhara

Vice President

Shri Subhendu Sekhar Bhuia

Vice President

Shri Tanmoy Das

Vice President

Dr. Debasish Palui

Vice President

Dr. Indradeep Chakraborty

O[QA (NN B[R NI -

Vice President

Shri Jagadish Mandal

Vice President

Shri Mithun Sarkar

General Secretary

Shri Debasish Haldar

Treasurer

Shri Kingshuk Mukhopadhyay

Office Secretary

Dr. Rabindranath Kundu

Joint Secretary

Shri Pathik Ch. Mishra

Joint Secretary

Shri Jayanta Mazumder

Joint Secretary

Shri Subhasish Chakraborty

Joint Secretary

Shri Arka Guha

Joint Secretary

Shri Pulak Priti Patra

Assistant Secretary

Shri Barun Kumar Paul

Assistant Secretary

Shri Subhendu Halder

Assistant Secretary

Shri Shubhomoy Ghosh

Assistant Secretary

Mr. Bostanul Arefin

Assistant Secretary

Smt. Somdutta Dasgupta

Member

Shri Tirtha Bhattacharja

Member

Dr. Arka Chowdhury

Member

(Debasish Haldar)
General Secretary

Shri Sanjib Khatua

(Dr.Narayan Bag)
President

State Fishery Officers’ Association, West Bengal




STATE FISHERY OFFICERS’ ASSOCIATION
S WEST BENGAL

5 .
)
Ponzg 153

A
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(Registration No-S020 1220)
BENFISH Building, (3Floor), Kolkata-91
Website: sfoawb.org.in
e-mail: sfoawbcolotola@gmail.com

SATE g
S Is&

List of Approved Central Executive Committee for
2024-25 & 2025-26 in 34™ Biennial Convention
WBVC Conference Hall:: Belgachia, Kolkata
Date:: 14™ July, 2024

District Name
Cooch Behar Shri Somnath Saha
Alipurduar Dr. Indradeep Chakraborty

Jalpaiguri Shri Jayanta Mazumder

Darjeeling Dr. Narayan Bag

Dr. Kishore Dhara
Malda Shri Jagadish Mandal
Shri Suraj Singh

Uttar Dinajpur Sri Subhasish Dutta
Mr. Bostanul Arefin
Murshidabad Mr. Abdulla Al Masud
Shri Tanmoy Kr Manna
Dr. Debasish Palui

Shri Subhendu Sekhar Bhuia
Shri Pankaj Sarkar

Shri Barun Kumar Paul
Shri Subhendu Halder
Shri Moloy Kumar Mal
Birbhum Smt. Anakhy Mondal
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I SI. No. District Name

1 1 Birbhum Shri Shantanu Besra
20 Dr. Anindya Sundar Ghosh
21 Kolkata Shri Shyamal Kr. Ghosh
22 Shri Sandipan Bhadra
23 North 24 Parganas Shri Kallol Barui
24 Shri Mainak Sen
25 South 24 Parganas Shri Pradipta Paul
26 Shri Mrinal Kanti Das
27 Shri Manindra Bera
28 Howrah Shri Shubhomoy Ghosh
29 Smt. Somdutta Dasgupta
30 Shri Pulak Priti Patra
31 Hooghly Shri Krishna Kanta Adak
32 Shri Debasish Haldar
33 Bardhaman Shri Arka Guha
34 Shri Tirtha Bhattacharja
35 Shri Prafulla Das
36 Shri Partha Das
37 Paschim Medinipur Shri Mithun Sarkar
38 Dr. Rabindranath Kundu
39 Shri Subhasish Chakraborty
40 Purba Medinipur Shri Tanmoy Das
41 Shri Kingshuk Mukhopadhyay
42 Purulia Shri Arijit Das
43 Shri Sanjib Khatua
44 Shri Prabir Kr. Pratihar
45 Bankura Shri Pathik Ch. Mishra
46 Smt. Triparna Pahari

Dol B

(Debasish Haldar) General Secretary

State Fishery Officers’ Association, West Bengal

(Dr.Narayan Bag) President
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RIVER JALANGI AND FISHERIES : AN OVERVIEW
Dr. D. Palui
Assistant Director of Fisheries
Dr. D. Mazumder
Assistant Teacher, WBSSC

Introduction :
“abar asibo ami banglar nodi math khet bhalobeshe
jalangir dheuey bheja banglar e shobuj korun dangaey’- Jibanananda Das

The River Jalangi, also known as ‘Khore” or ‘Khorea” in West Bengal - an
important river of South Bengal. It is a river which is wrapped by the various myths
and folk cults, and described in so many bengali literatures since Mangal Kavya. The
name Jalangi derives from two Bengali words Jal (Water) and Angi (who (female)
possess body). 'Jalangi' is a Bengali word meaning 'watery body' or 'the body is made
of water, However, the name 'Jalangi' has been derived from that very settlement
'Jalangi' in P.S. Jalangi of Murshidabad district, at which, the river would take-off its
supply from river Padma. Jalangi is distributaries of Padma river and it has opened up
within the last few hundred years to flow actively in the southern and south-western
direction through the districts Murshibad and Nadia in West Bengal. Initially, Its source
was original Jalangi off take located near Jalangi village in Murshidabad district.
Earlier, it used to Bhairab river at two different points 5 km apart. But due to irregular
flow of water this part of Jalangi has become palaco-channel. So the lower part of
Bhairab river is actually the present Jalangi river. The Jalangi leaves the Ganges or
Padma at the extreme north of the Nadia district at 24°05'26" N and 88°41'53" E and
joins the river Bhagirathi at Swarupganj (23°24'42" N and 88°22'50" E), opposite
Nabadwip, the birth-place of Sri Chaitanya.

Soil Types :

The type of soil of Jalangi river is loamy, silty loamy or silty. Presently the starting
point of Jalangi is clogged by silting.

Water quality :

The water of Jalangi River is source of a substantial amount of consumed water in

Krishnanagar. The result on analyzing the number of dying fish communities makes

people to be believed that there is contamination with bacteria and arsenie in the water




of Jalangi. Although there is little or no data which proves the presence or absence of
bacteria and arsenic in the Jalangi river.The temperature of water of Jalangi River varies
from 20 °C to 30 °C, pH varies from 7 to 8 and total alkalinity varies from 90 to 125
ppm throughout year. In most of the year the water of Jalangi river remained as
saturated with DO (4-6 ppm) but in monsoon it reduces slightly. The toxic metals found
in Jalangi river are Nickel and Ferrous. The degraded or partially degraded organic
materials coming from banks of the river through crosion, affect the water of Jalangi
river The total coliform of the water jalangi is 5 x 104 (MPN/100 ml) and the faecal
coliform is 3 x 104 (MPN/100 ml).

Present Status :

On 09.07.2024, the places like, Kanchantala, Kulaichandi Ghat, Tiyakataghat,
Amtala Fajilnagar, Charmoktaropur-Velanagar, Dogachhi Kalitala, Sahebnagar and
Monoharpur were visited for observation of Jalangi river. Opposite side of old Jalangi
river (upper stream) all villages are situated under Domkol Block in Murshidabad
district. It is obvious from the visit that the width of channel of old Jalangi has been
decreasing very narrow and shallow at the Charmoktarpur Point. But this Jalangi is
quite wide and shallow near Kushaberia to Karimpur. The people are travelling to cross
the river over 8-10ft wide bridge created by bamboo made platform for passage
smoothly at different point of Jalangi River. As per local fishermen, location of Jalangi
part -III is situated from Charmouktarpur (Trimohani) to Monoharpur under Karimpur
-II Block area, out of which some portion under possession of Murshidabad District,
which occupied for capturing of fishes by the Fishermen of Murshidabad district.

Pollution :

While visiting jointly to find out reasons of water pollution of Jalangi River
covering most of the concerned jurisdictional area the following problems, in concise
have come to our notice :-

Everywhere from Chormoktarpur to Monoharpur, Karimpur all the lease of ferryghats
made a dike by Bamboo piling, and filled up with soil, rubbish except- 8-10 ft places
in the middle portion for cross the river by walking or plying vehicle in every year after
rainy season over. As a result all soil, rubbish ete are again washed into the river during
rainy season. Consequently the river loses its navigability and the local people are using

the ferry' in this way year after years.
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Source of water in the River, only from rain water and harvested rain water of the
vicinity area during rainy season, which often causes inundation and carries pesticides
used in the catchment agricultural land.

Jute retting is done so much in large scale in Jalangi River, different canals and
waterlogged are and irrigation as all of which are connected with Jalngi River.
Eventually all garbage and rotten jute remaining are mixing with river water.

The presence of water hyacinth locally known as "Kachuripana" is a common
phenomenon in the Jalangi River resulting into chocked up channel in few parts. This
water hyacinth can unbalance natural life cycles in the river.

Fish Diversity :

Catla catla Mystus seenghala Trichogaster Notopterus chitala
Labeo rohita Mpystus vittatus fasciatus Notopterus notopterus
Labeo bata Mystus bleekari Nandus nandus Chanda nama
Labeo calbasu Rita rita Channa striatus Gadusia chapra
Cirrhinus mrigala ~ Ompok pabo Channa punctatus  Setipinna phasa
Puntius sarana Wallago attu Channa gachua Mugil corsula
sarana Ailia coila Channa marulius

Puntius sophore Eritropiichlhy Channa orientalis

Puntius ticto gongwree Mastacembelus

Chela laubuca Eutropifchthys vacha  bengalensis

Amblypharyngodon  Clarias batrachus Macrognathus

mola Heteropneustes fossilis pancalus

Esomus danricus Glossogobius giuris Amphipnous

Mystus aor Anabas testudineus cuchia

Result and discussion :

The main channel of Jalangi is characterized by intense meandering. The main

reason behind decreasing water flow in the Jalangi River is the shifting of the main

channel of Ganga coupled with rapid siltation occurring at the off-take of Jalangi River.
This prevents the discharge to enter through the course of Jalangi except during the
monsoons. The other factors disturbing the main channel are sediment quarrying from

the river bank and -dry river bed, land-use changes, contamination of river water




through the release of effluents into the river, garbage dumping etc. The presence of
water hyacinth is a common phenomenon in the lower course of the river indicating
eutrophication. The physico-chemical parameters like dissolved water temperature,
oxygen, pH and total alkalinity are optimum and favourable for fish growth. There are
mainly agricultural and domestic effluents (waste water) which are mixed with the
water of Jalangi. Oil releasing from boats has some little effect on the water of the
Jalangi river. The adverse effect of waste water pollution on fish diversity of Jalangi
River is lower. There is no industrial pollution in the Jalangi River, as there is not any
big industry near the bank of the river. The anthropogenic impact is mostly, visible in
the areas near Krishnanagar city. Some of the degraded or partially degraded particles,
made from soil erosion, are mixed with the water of Jalangi. A large number species
of fish, is present there. The total numbers of species of fishes which are found earlier
in the river Jalangi are also found at present in that river. The local traditional fishermen
who maintain livelihood by capturing fishes of Jalangi River have got most vulnerable
condition due to non appearance of perennial nature of flowing water free from
pollution, which may severely, affects the fish productivity and lowering income from
sale of fish. The fishing of the River is totally based on the capture fishery.

Conclusion :

There is not any loss of diversity of fish in Jalangi River as the level of pollution
in the water of Jalangi is very low. Though the level of pollution in the Jalangi River,
and its effect on growth of fish is very low, the effect of pollution may show adversely
on fish diversity of Jalangi river at future. It is thus recommended to take any step
against careless disposal of waste water on the river. We should also make more
awareness to that topic, so that we don't have lose any species of fish. Practice of
culture fishery could not be done in the river as per West Bengal Inland Fisheries Act
stating that no person shall construct any dam barrage, bundh or barrier of any kind
whatsoever on a flowing river without making provision for fish pass or fish ladder of
such description and in such a manner as may directed by the competent authority. The
fishing of the River is totally based on the capture fishery. Practice of culture fishery
could not be done in the river. In spite of bank full and sometimes overbank discharge

during the monsoon season there is a possibility that the river could turn into an
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abandoned one in near future. Mitigation measures with proper planning should be

implemented to regenerate the river environment. Removal of all obstacles over the

Jalangi River is urgently needed.
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Al FRACAIN STee FI 2 SRS AT TG el biers w1 23 (el 1) |
Siferdl-2 @ ISTATEHA R
N TR R CIRE|
(fferfsra)
reie fGRcolel (hatchling) ©-@
TGSICA (spawn/larva) Y-s0

[IRE F

T 712 1 70 L S AR TS

AT 4 (early fry)

g (fry)

A SfsTFS 4

(advanced fry)
AIF-BIAT (early fingerling)

Bl (fingerling)

AR Sfo@E Gl
(advanced fingerling)

S#/fZ® (juvenile)

AR A I G

(yearling)

35-R¢

505-51¢

SRV-5¢0

GE W ¥4 (nursery ) ST &) |
T si2l 31 770 T w194 SAfFTER oy
G3R ST Al A1 (rearing) CFCE Al (R
SoNST SRA*ICA Ol &l |

5 AL A AR GUS AR TS G
(=I5 e LS & |

(®5 TEAXICT S-S (semi-intensive)
AGOCS ATAETCT Eeyy |

RN SIFIC € TSl G efmAfeTtast
Gy |

RN P TSN S el-fie
Aafore @32 (IR0 (pen) ATSAFCTI
Gy |

T TR, (FAI0e A1 A5 (cage) SMial-
ARE srafore feHleTea & |

T TEANE, TEUICE (reservoir), (IITS,
251, 2{TZ ST (running water) WRE
(intensive) “&@oCo 2SI G |

T SR/ Tt e i wfe-ffe
(super-intensive) @roC® [T AW Ao
(predator) WC2S AL 2SI G |




T AT AL

SIBES ﬂ'ﬁ"&? (higher growth rate) e, A JRRICIF 7rol, sAfaadia AAfcae<a e
SfSICT (A4 (adaptability to changing environment) 3% (J19 ATSTATK (disease resistance)
TS T2 O AN TR THACTF WA ¥ (better flesh quality) ST
BT THIAG(F SH® NG (quality fish seed) Fcel Bfze a1 =1

FIHICT S Al AR IS AR FIAC 2R 00%, TLAWM 2 21 |

TS SACEA (A

S. #eifeare RS (phenotypic), SNBITS (behavioural) @R fE1al® (genetic) Wae!
(purity) €3R FreIRFS! (normality) I S |

. B AT RS | e AGRS! 8 ATOEe! (freshness) I AT |

©. AFTS! (activeness) IR GI! *If& (vitality) T 2SN S |

8. tMies ﬁ?% (abnormality), W?ﬁ@f (malnourish) & Z(J |

¢. Goe i O TR (productivity) FICH (WS ©ItA T Jfar 21 (growth rate) A2
SfeFs T GdqEl [ AR |

Y. FRCH NS (disease free) BCA | 2N (RGN eif oty el (disease
resistance) ES T({ |

q, W ﬁw@f (AN OI7@l, SF G PF (pH), A7 (pollution) ‘313% fcar
SRS AREF 9 (stress) NEE @eTF SR oG el (adaptive
fitness) GAR (FCO AFE wFe! (survival fitness) AFI |

b, SCAFPO I AW FANVCEF 09! (feed conversion efficiency or FCE) 72 Sigffe
N AW TG NS (feed conversion ratio or FCR)-4d 3Ry [ 2@

5. g3 7] (generation) I W& (group/batch) g3 AIfeq FFel A0S W-W,
ST G AP G2 T (A

vo. JIfgF wIfeq el At 13 (hybrid) @FFeq 263 1 Amieif Jcw Affeeica
geifeate iz sjefsar Te A S |

S5, JYIRIA (mortality) F (S |

e At fetee S Ao wRRIE ey

S. Wﬁ%@ T deifeq fSlel (varietal admixture) COfF 2 |

R. BIF CFq ANl (homogenity) ATF =1 |

©. e S (inequality) CofF 23|



8. f<=w #IfF#/@®! (unsynchronised maturity) (7l (W |

€. (ANETE AT AT (9] HENCNT A AICF |

. f&91® 7 (genetic erosion) (7l (7T |

a. SRTe Gfee A (parental stock) IR 7S 2 |

b, G AW TATGC 0! S O HATGCH S 7ITe 3] BT T #{fA1e] 0wy ez
AL B SEgel T 7 | e e AR O AR 2 AR |

. A0 (& AFF DT (survival rate) ZPT AT |

so. #fA6dF 75 (operational problem) (O T |

$S. (ol BIf2Al (consumer’s preference) O [F21GTA (marketing) 57 (W (0T |

e ASTAG JICAA AR{S #Afaelfe

S, NMACET TR J(@Ce SAWCH 0l (Al (7|

3. S SRR ey Siiewel A LR Jian [l e Jiar e Sl g AR |

©. SRS ISNCEH AWy TG FFoT0] 3 QG &S #Afw1e] Ay ATANer 22 | o
AAfBIeT® A (operational cost) Jfa 21 | “ANI=If TR Sfe AWy ACACH S
AR (Tl (a3 |

8. (Al IEFACI A A ARG e 53 Jiar <6 | SeoAwae gPT 213 |

¢. SRICST Gol] THIES AGr=ha] Ty SILQeTOR S¥FI CofF 23 |

V. WC2F FoTSl (availability) 21 @38 SV A Jfen NG I A ACZA 6T
e <0G |

q. (Tl Ol AL AGIF ARG ARFOIT MR SLNSTS Fhox SF] (7l (73 |

TETe ASTAG JIRCAA ATAGATS!

GBI S\ TP ST~ I[F© (sustainable), SN2 FRJIRICTE Seros|
SIS | G T B (F AZGAGy @liferes cellfoe S 27, ©f 71, FORERICTI 2 s
wiefifen feferme o S| ASHF TN S0 SR (0= AWy 7551 € 5{fea (+ia
ey RIS |

o (et ifder c2ifbra Tefe @i Sous e et vy &/ R0ve Al
o Jia fagd 221 (53 &iN/e/a) | GRRICey A SCeT WM SR ARG S2.0% | Sou
e Gl JY SeTd JIETH serel fzet o0.q RCelals/=d | 2050 Ae FeliFed oiF
AN g (oI MO Sefe ©.8b Rramiais/qes | Sefmel 2RPRANCT Sobd ] 3059
e Geeifs sTerel IATE 0.3 . 5.08 &N/ e | wiefle W1y Tesima i (oCa02 830% |
5598 AN TG SeoATTRIeTol AR et voo [FCaTa/ (239/IH | 2054 AT ©f 2




©eoo fFTEEN/(FII/IST | ATF SFHe™], ARSI (@I (@I B oiF A
7000-53000 [ICENLIN/ (RFA/IV | SN (MC* Gl AGARE T N[ S
(average fish consumption)-g¥ 2Ifsel w.i> TN | AMe ©F AR T T3 Qe 5
(SIfeTi-0) | AT @F, SIATS A TS T S wAfstiel STHEITs! (ZRAICeT 8.5 34
@32 SIIECE 8.0va BTN /) | FH 26T 2T (XZAIHCE 0,005 G AL
0.00¢ fRCENIENN/ Tl /) | AT A TGS MG Bl G2 ATRTALICT W (%2A1260eT
S.0b-3 IR SIS 0,63 fFTEIN/ S /S | T SIEATS S TTF (23T TN T
AT 2GR LR.8 TF (NGF ool N TeAM 27 (weifefe 205t 77) | nefore Sicea #it@
SFCHIT T SAWC SIS i | 2090 A MR TS T bifawt vo 57 (IS
B | SISITHE IS0 2029-38 HITE T SAMCTT (W5 Aol 22,02 &% (IGF 51 | (Tt
AR Bl el 20.¢v 7% (WG oo | S SR FHEA | ©F Gifenl @TRagse el
Sy A (G e (GG oIl AfowEfe o | IARY @R} R eIty
STARTCTR B2 O 276 T 78T | SR (0¥ [T SIS 2w Fisf (Indian Major
Carps or IMCs) JTARTH ©8% @R TRAMCAT A9% 20 FCH | IITAG AT
AR R ATIGAT *1S | FOR62 I T BIfend o1 a0l 43 Fisf Trelx e
T AT BV AW T SOE SRHF | SRCO I e TeoAlme 2052 Al {26 ve
e @R 2090 AlE BT TR ATl ¢co [feraa | IoT TeoAMeaa (N6 W
@-50% EfEe AME TeAMA W | (el ST TSNS JT© FACe I i, T3 SLAWM
GR T S T | T ASTHIRCE Age L Frwhon TP 200 & | G2 S AN
20T BFS ASTIE SeAAve i |

Siferat-o : fAfen @fin oede gt Tmelfs atefas s e Afae (R
W @ F AL, 006)

et Trelfe e v ewmeR AAfase (Rrema)
fetotizam O, 0

B Y

ezl sa.3

QLTI S0

50 Y.

Tere Neaied g AdEe AifgS @t ¢

eiae Fa fFdifae sl T witea Tre e fag ARe Afgs @iy fmwe
%) “Afaiot : fOx ot (v RfEfitE o1@); © ffefeb sime 7= ifis voo T fsestiat
e 20w /It |

©3



AF-4Il (s-2¢ W)

4 (v-co [RGR)

oY Sfe@s A “fFae 4 (¢>-Soo WERGH)

Bl (>>o00 [W&ERGR)

Q) oS (T : FelRe rew @R[ (body curvature) A< 9l A€ (straight) 23
G (T2 TP, (MEIG (trunk) 8 752 (tail) S0 [ | fON G AT ST 2-9 g
W (M2 9GS 2MIcdd ToABRS (pigmentation) F3Fe 27| SrAelRF (malform) e
RRTICT (TS @ 7[5 ARE i 27|

@3B e SreAF M SrRreiRtEa A T s%-a7 W T |

o) SGRANS (AT : FeIRF NG S AT (Fited [oidre e Ao T,
AIFfos Al AR (supplementary) AW FeIRT ©IC 22 3 € SRl A Sme
SSAE G Goifete] S aifore Ao I A1 Set fopst SRg 67 | UMz
TR (A (R T |

UGS G MCeT SRS Sibael {2 a1 Siefere Jeifa 72 70l €% <3 T 2€7
g |

9) (A9 F@were Al feeare Rpifs (genetic introgression) 531 75wl (hybridization)
AT (Tl A @AY AT SoifFe A A |

TS GG AFHIF BCI ALTHINM M T&eet 57 (jeol or live fish) G2 FGRm
(catfish) BICT i Braylel (€T Z00Z | @ 4ACIF W BICT (i e, fifE, ofr i, s,
Brical s Sracaen 2feffy eeifS (candidate species) | @TiE TS WeAAICER A
[SIEEACEET

F) WFE : Se-yo FERGE

<) WEIS : FWRI/2ETH Ao | (T @I AW AW (=I5 AR 1l |

a) Afew, Frelfas TFIT 20a |

¥) FeRFeI diFfes A 27 Ay ez I |

) CoMfEFAIEN 2jef AFCT | SR (vent) (ACF 6T FGIICT J&TC 1l |

B) (MRGF P9 GR TS (|

%) A 8 (616 TFe AL |

©) @5 (barbels) SFC AF(L; ?@W (twisted) NFCI 41|

THe e AT Sl efeqmaet ¢

G SRIP (T SN (e TS N ASTACEE ST 1To! @R Bifzwl 2i<e | [Fg
fifen dfsamaerm S ©f #fs@el Tl 78 23 91| @2 dfeagol TR fowms —




) ﬁ{%ﬂ@ (technical) 44 :

S (LA SNCRF AR IR A% 2GS TN aizel F1 27 1 | G0 Sres
m_

S. oS, N8 Gieg W AT o) LI | (AP W= T ¢ Jiad A e
O 293a ol ! (Gonado-somatic index or GSI) 1%%31’ M oM, Te Afdfers
QA AR A IR FACO TANR (4 FCA A1 | G A 2T AW GRSy
TSP (I FE (=20 AR G HREnoT — 2 W, O AR @ G|

3. (A RS A oY Gfe WTEd TR |

©. Teiffe #ifpi siifere faal g2 #ifaedt el sm Wi (immediately after
transportation) @R BI?IYE (stressed) Wﬁ? R AGe 2T |

8. IR il T AT LG o) IIT F R Ol FeAFe] HHACF Seeleo |

€. Gy WeH T IR G (e A=0E Q! i Ao 7 A |

Y, G I 0 AR Sfg IR | (@, F2I1-SMeF A0 AGIAR 36T Al 7=o/1F
SRR W e, T S a1 2RI (inbreeding) TN I |

9. ST G 2SIoF Tielp G IR | OF 0o BLF A Gl (hybrid) g
e AT Bl weeT (|

b, UGl T Tl9IF (inducing agent) IR I T4 |

5. Gl Wg A ASTIG AT (FCa Soiye 2/ |

So. AT (stocking pond), AITNCFE (rearing pond) O LEHCFE (brooder pond)
b (3Fq TS ArYRE = 1 T |

Y. Gl Al TeAIMe FMATE (@iol ifd 32 T AfSPIF I7TF TR Qiell =11 A |

%) AfFFIOTNN® (infrastructural) FE9

AT [prfs Al SRl SItas CFia SRS TH NS SLAMCH e 73
F(A | 9T 0K SCE 267, G2 5GF (cycle) LG SIS (breeding pool) Wﬁ@ GEN W%EBT‘I
IS (hatching pool) O Sifefae e @™ Fal| AR G aPgbeas 7
ST SR (0o Sifere! T ISR 0 ACae e Jgy 2 I 2, s fomaiedh
7|

o) efHF (administrative) FE9 :

S. e (PR IR Beoline (FCHS (hatchery) (6 "f_[ﬁﬁ% G3% A (common)
W ff4 (accrediation) 53T TS WA (seed certification) &7 wreq |

3. TG TeoAme (ST To “fim wermi A fgred sreE |

©8



©. ISTATCR (FCa AGA® NG T2 AT S e HifeeTol |

q) e FiEe

S, ARG SHg N FALCHIb

3. AMECR 2Ol

©. YTAGAR IR ToRS THM I Sfelg A2, Tl 2gfos oy e

8. P GERRH (agro-climatic) T ARGTE

¢. YCAGR Yfes TR I e o™

v, AT APoTOR el

TeTe TG TLAWMEA ATHGHE g Awfe

AR (G ST el (TS TF® A7 [ Alfre A T I @32 @l
dfetay welfaf iz Sces AT | SAE Bl Al Te [ Aeed TR e A efares
GRS IR TERE! | OfR Az AITHIET FCY TFe A[AG S LTAGAR
TR 22 T TTY ST | TG ASTHIN GR T — T BH2 TGF =%
SIS SOlel Sl LA |

F) TSTHIA T

S. Tig TR AR AAfqras @3k «ifaeet e

3. il g B SoR& SRty Gifele g {7 ©ieT |

Y. #Afers, @e, ties [Rgfogn g3t Tae fEmere (aHeaE Sl Gt g #Asits
Gy feidfioe sl < |

5. G G *-Y IS WA e Mz Biere wl g |

q. Tofrem FrEl (0P Giy g e I e |

. AT €-Y A 7T (A2 ToRE HAf elrae |

5. SIeW (0@ AAETe (239 S Seoo-3000 AN 2T iy Wy e T
Tho|

7. SRR G 41 el SNRH G ARG AFRoF <M (natural food) AT S |
Aol R Bifenl SRR (12 T (biomass) S-9% 2 AT AW (supplementary
feed) WA ACATEH | SIS M ACACH ACRF (VG2 ThefFe b (fat) AfeS 27, A A2
“AfolF 2o dfeTwiael 7B |

@, i s wrwe e Ateg 9 A9 a0 SIS |

A, LG -0 AP 2 (AT M ST 2 OIRCe ARG G A S0 o e
se i oreg fifire 2ica #iffada w1 drrean |




X, GRSy WA Ao cwea -

3. GG BC3l @ 2T Gielp AR A0S SEre =1 #ACo] ©f Aff*oe a1l | 32 ZNISCaa
I TGARIICH SIfE AR et #Ifgzs Fa1 A |

¥, UG #F JIZS Gl A2 BT GRS (AR AT 379 el [
) FE AR 7R 20l e | (7 (g @3 TerReftde Wil (24 Ao
AES R T |

a1, Twlsie (FHHE0if afyg fir a1 Ffaw smrey) Izicas =l ¢ «ica Ffaw 3R ar=m
Gfely WMz A T |

. AEACE CFCE 7R € Bl Gl AT FRYINS AN 3:5-3:5 (el IR (e
©1%) GR CEFTO TN 55 RS B |

8. Ty W ~AfoiFel, Mied Sgl 9 HTRe #AfKE (climatic condition) Zgfe
P T WA (dose) di@e Tt Tvw |

o. fifte fon @ oot «ifevdtta owea -

%, fIR& (fertilized) fEuafer I ARUICT el TP A FIEFH GHE (collection
chamber) H&Z I ST |

2, LG TEKITE T ST (duck mouth) 1% @ a1 oifS @xereita fozrgel w21 Tfow
it fTaale footaa g @ 27ghe 2t A TARFGI (G (hatching or incubation
chamber) 91l@ (ACF I AT |

5[, FHo eI SeTeiICER Yo 7S (rotational speed) AL 8-¢ TTIF G S-1 3G/
CTCICT, 277! & IO T S-2 o/ CIas @3 i 7N &) -8 bR/ Gl Al
THe | &2 S: ITRF G gof 9ife e et [Gaefel wo 3o A® S | T @2
e qHIefe] Wi (immature) B 3R THICH SESIRE 2341 | “Afeifore Fmiete
fGRCA (hatchling) @feid 61T 2 (survival rate) T 21T | SF2I0F @3 9 v [HIRa
o 2o TOF FCH BT SACS WK 73R 09 | G (e AT el FIT A0 G2 ACHA
PR 2 | I BT 2AE IR AR | AN 22w S THIF A9 Seed aife g1 Face
9{fReT AT F G | FlR9 G FCET 2F0 (hatching) Ko 23 | T8 AR #RFEER
(embryonic development) TG FNT IS A |

9. Y7Go I GO S@l b-00° (ABLEY, OF € T IS (pH) 2.¢, WA
S (dissolved oxygen) @l 8.¢-¢.¢ NETS/H6R (parts per million or ppm), CG
FHFFTO! (total alkalinity) Yo-vo e/ G e AFTT | TH-FF 7T v.¢ A TS
SRCSTaE W@l © fferais/ fbas I 3R wEEial ve° EIFBCeT A @6 RSl Soo

oY



fiferams/ Rl @M @@ a1 2701 are N wo 6 SeifHee qml TR eEEEl 26
EIFBCere Al (G RIS vo fNferels/HiEs 1 20 B3 Fo A® THce ST T
Ao | Qe (0 TeFe F & SAMCT (FCq Y = |

6. AP (5 e sifamet (0.9-5.0 w7%/9 o) fox Qere 23 | @ wifis
&3 eela <0eT fnafer we 06 AT &Rl | @ Aoiete Seifee Asbiafes b 2w 5
27| S| o e fon @ e o Atae ol siehe |

5. I 26T (yolk sac) Sy 2GR 772 fTx (711 el T4 Thw | 7MW ax T6E 7
P <fel Sl 2 O SE (A SRR ATE FACO 20 |

Q.Wm(hatchew)ﬂ%wwmmwwwwml
(Fad [&feT Gl (pool/chamber) € IS AN WS @1 73 733 o G-I
(FIeT/ #(BIMRN ARIHCHT 1o JIRI ) F LG |

8. G AT Q-

GRMCE (@ @ARER or@als for for wdl a1 5fa0as & wIS @095 (dominant) @R 25z
(recessive) ST (allele) | SifeTe 261 g fom foq ot (forms) T GIET FRCHICT TSI
@IS @ @3 Mg s e A AT @S, @R ed A R @ R
SFIfeFe, (FF (Fa O SRIES | ATF o w6 T4 G2 @9 2B Gw [oiodes
Toifge A0 T (ZGEERIEIRENG (heterozygote) SRER ACF O & SLATAGAR (A3
Sl #A1 A1 | P 60 T idions ey U2 GRead SifEe f&m A AIts @3 el
T G ToCe @ G (ST AT TSI T 2| A Sesiw Fw ST@eeT bist
(inbreeding depression) 8 2, A Jiaa =FFrel, (ol efotaiy e, efege ARt Wb
(e TFo] Agle SR (R | TR I LGN (FCd SFAE So 57 IS FCI
eeifoq PRG A @A (effective population growth) &S Stres zexm Tfow | Wy
N TRl azd T -

F. gAY G eeifion deme al T Sbw | qre 7.F1 2elfs 3 26 AVl
2 T SRR TGa wame! Sapige IE AN |

3. fafen taEppe fom a9u @aiq  Sifas Stes deae oIt et fomel Jiw #i |
©iF 2w (S [fen faw siztaa a B AT (strain) Mg ABFSII AT 5245
A TS |

9. FHRS] ST (AP oS Gy ez Fl SR | SREced &y e iy e
FAR (A PeTon #CeF [fon Wi deae S fI0oAl ez I e T @S A1 |
3 T ©8 e (stock) (/TP AR I FA12 T | S [fow eieme (s Wy e




@0 SR Ty S SV 27l FC 2Ge FACa8 Seolifte Iemdiees famars s re
o7

. AT Gl ©-¢ I AN Bl GR 3-¢ I I 237 Tifelp TM02d T2 A |

8. G2 RN Mg, FEIS! @ RAS] AGAN (generation) WB A GFE Gl W (parental
stock) NCRT G0 e 7% ReA S | ifem T3l wites focal [fen 2w (At s
RS 2reline eew= woita [ifen f€ifie at s=Fwia @9 (target character) IZ=IT &
IR (allele) T T @S 2CH | femars Foa Ioqices Seadol Jface oo Tl |

b. G CFCE AN 315 (PP AR AL (913 7 8 Fl Gl i1
TSI A AFN |

7. P2 Tiep SRCF AR LG SCaee) 92T T4 S5 |

T, OFE AIBGIST SIoHoe] OIo{SglR AR (cryopresered) 737 Gifelg NHA ST
(milt) IR FCH Gl A2 Geore 729 (genetic distance) I& A @TS A | GC®
AGHACHCY 7[5 Gfeg R &) Fl FFeNCe ATEre] = 1 |

3. AT ToE Ge-Aba walaE IE ALl G2 T A 8 (A JIEAN TFe
AT e SAMCTT Goj STOTE S5 |

IFAGTA BT AT T TSNS TAMCTA I0F S@2STo (RGP
(intraspecific heterosis) 2fEPE IR FA T | GREA GG AN FCeT 72
4T (progenies) AR OIHE fPOMIOR @ 23, IR ACHE ORI femore Ef#ER
(genetic features) AT (FIF (@INe (0@ SR (AT SHF 2o (vigor) 7T @ Tl
SCTR =W | G2 ACATH 1 A7, T sfacag @d A1 @Ry = 1o Tesifon Atz ey
AT T ALY TNy I (F1 generation) (T TG TeHAT T, ©IF ACOSel, qf\%,
siiqae Tefif G WTRR (A0 OIS 20 | Geitd &S Teres sRitan Sefel Afefre &
R GBI FCIS G] SINOGH T 17 SIGera sTwal S AN 06 | T TGS
(RCGCAIM (heterosis) ICa | @b 26T OF 4R (HGCAT NLTH 2 (selective breeding),
qf W (naturally) 3l 2TNMTESITAE (induced) TCO AT | OCF GTFHCE GF0 [T =67
(@ G%% AT (physical habitat) S THACHCAT SFo(e ANAGIG MR CFCa A9
G0 (generation after generation) M G o OIRE SFeeAT 0Cd @R (T CFCq
EHCAIAER bl 24O (reverse effect) AGTE T IIACEH SeFHel 9 AT | €2 ofe
T (S AT A A 9J20F PTG TSI FeGIfod 1< ol (fish population) (ITF
sfirg Fréa ot Tse |

Ot



€. AGICHCE A NAF ATHCRG ISTIACGA (FAGEANS TTOPE (Fa

FATAT By 7T, TS ISTAG CRAMCA (FF(AS (] FKEFICIT TN F~sfefzhca
SRS | e (FE G Al G [l Siee Al 2AeTrswcg Al i GRICANR @il
] GHMCE AN SN FF G A (oA AAGS q7el A (90T — T
e oz 3w o | SRFren ABRAI)T Tive T €ilF cwae dfemFel iR I

AT [ ARSI GG Al AT 2[R ASYANCE (X ITIB (191 ARGl (el AR
THO TS AN O AR Il ST S |

) MFHIH W3R

5. NG ANE TS| LGAFCIUCP ASTAE XGPS SNl NLTSIere a1l
ARG | SR LG (F" AP ACFA v [ eloe 11 Sow |

3. R @R (TR ST LSRR SRR S-S O LGl FI 200
GER (OTo-APRIE el FEs w38 (SRR T4 o |

©. AT AT (FHT FProFae @ AMIAG *ARCFACIT @Fq SR I
ETBT 7jA<F AR oY «fb A (State Hatchery Accrediation & Fish Seed Certifica-
tion Agency) 913+ I ST |

8. T G & Gy Wezd Wive weiiel [Rfd witasl 31 93 OF AgoRETs
ST S TS |

¢. TFS AMAG AW ACH T ST [Wife efe [Kfd G e
Gfee Uo7 ¢ 2w (FRSfrs Fere FREE w9 Svw | drred ol fofes/ delfe
fofes Gferg T (brood bank) 919 T (TS 2NTH | 2PPBTe MK FENACS ASTHECE
SIS A (Foral i) G2 FACHE Fisf SRS W2d GH(6 T JIF Codt 20z | @fb 2B
SIE |

v, BFS A TG SLAMC ITHINCR SR 2l A —etiet [Wie [Res
%% bIe] I @O A |

a. ffen sl aats *ionfe e TR SRS T S CRl @S H{I |

b, N LG A0 Y& ALTHIRAHE ool Jiad 310w ToYe A, Senbe b
I FEAT SCAST F1 (0O A |




R BT SHITESENE IS
R REc
7 Y IfERIE
eaw; AepaiG; nfEed s

o

TSR (Azolla) 436 i eienfon were Sfew | @it MKRere 252, (O, Qls, e, T,
& TR ARARRS 2| By O T, SCFHFO I GEle AR @9 49 (FS A
S AGTERCes 3 Sfen AReRFe 27| @3 Tete Sfemd I e we 26T IR0 47
St SR St 2o I e SIweR iR F6 | (HTe 47 AKIRE S
2518 G2 EoTe SfErr @l ST | @2 Sfen AreRT (AT NIRCEIE (<Ie H WHre Al
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