ODISHA PUBLIC SERVICE COMMISSION
19, DR. P.K. PARIJA ROAD, KATAKA, 753001

NOTICE

(DR-II)(1E- 43 -2025/26)
ADVERTISEMENT NO. 05 OF 2026-27
WEBSITE - https://www.opsc.gov.in

I. | Special Recruitment to the posts of Assistant Fisheries Officer (Group-B)
of Odisha Fisheries Service Cadre
Il. | No. of Vacancies — 44 (13-W)

Online applications are invited from the prospective candidates through the
Proforma application to be made available on the website (https://www.opsc.gov.in) for
special recruitment to 44 (Forty Four) posts of Assistant Fisheries Officer (Group-B) of
Odisha Fisheries Service Cadre under Fisheries and Animal Resources Development
Department in the pay scale of Rs.44,900/- (Level-10 of Pay Matrix under ORSP Rules,
2017) with usual dearness and other allowances as may be sanctioned by the Government
of Odisha from time to time.

2. VACANCY POSITION:

As per requisition furnished by the Fisheries and Animal Resources Development
Department, Government of Odisha, out of a total of 44 (1 3-w) vacancies, 01 vacancy is
reserved for SC category and 43(1 3-w) vacancies are reserved for ST category.

Also, 02 posts are reserved for Person with Disabilities whose permanent disability is
40% or more, and 01 bost is reserved for Ex-Servicemen.

Candidates belonging to the categories of PwD & Ex-Servicemen shall be adjusted
against the categories to which they belong.

3. AGE:

A candidate must have attained the age of 21(Twenty-one) years and must not be
above the age of 47 (Forty-seven) years on the 1% day of January, 2026 i.e., he/she must
have been born not earlier than 2" January, 1979 and not later than 1%t January, 2005.

4. EDUCATIONAL QUALIFICATION:
A candidate must have a Bachelor's Degree in Fishery Science (B.F.Sc.) from a

recognized University in India or abroad.

5. EXAMINATION FEE:
No examination fee is required to be paid for applying or appearing in the recruitment.

6. METHOD OF SELECTION:
The selection of candidates for special recruitment to the posts of Assistant Fisheries

Officer shall be made on the basis of Written Examination and Viva Voce Test.

7. DATE OF EXAMINATION
The Written Examination will be held on 26/09/2026 (Saturday). The detailed

Schedule and Centre of Examination will be notified in due course.

THE LINK FOR ONLINE APPLICATION AND SUBMISSION SHALL BE
AVAILABLE IN THE WEBSITE FROM 24.07.2026 to 24.08.2026 (05.00 P.M). (Note:
24.08.2026 is the last date for submission of Registered Online Application)
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The candidates are advised to visit the Website of the Commission at
http://www.opsc.gov.in for detailed information for applying to the above post.

PLACE: KATAKA
DATE : 18.07.2026

%ﬁ*’ W
SECRETARY
ODISHA PUBLIC SERVICE COMMISSION

KATAKA




ODISHA PUBLIC SERVICE COMMISSION
ADVERTISEMENT NO. 05 OF 2026-27

Special Recruitment to the posts of Assistant Fisheries Officer (Group-B) of
Odisha Fisheries Service Cadre under Fisheries & Animal Resources
Development Department.

WEBSITE - http://opsc.gov.in

Online Applications are invited from the prospective candidates through the
proforma application to be made available on the Website of the Commission
(http://opsc.gov.in). The link for Online Application and Submission shall be
available from 24.07.2026 to 24.08.2026 (05.00 P.M.) for special recruitment to 44
(Forty four) posts of Assistant Fisheries Officer (Group-B) of Odisha Fisheries
Service Cadre under Fisheries & Animal Resources Development Department in the
pay scale of Rs.44,900/- (Level-10 of Pay Matrix under ORSP Rules, 2017) with usual
dearness and other allowances as may be sanctioned by the Government of Odisha
from time to time.

2. VACANCY POSITION: As per requisition filed by the Fisheries & Animal Resources
Development Department, Government of Odisha, the vacancy position along with
reservation thereof is given below:-

Sl. Category No. of vacancies
No.
Scheduled Caste (SC) 01
2. | Scheduled Tribe (ST) 43 (13-w)
Total 44 (13-w)
(a) Out of the total of 44 nos. of posts mentioned above, 01 post is reserved for

Ex-Serviceman as per the Odisha Ex-Serviceman (Recruitment to State Civil
Services and Posts) Rules, 1985 and 02 posts are reserved for Persons with
Disabilities (whose permanent disability is 40% or more) as per SSEPD
Department Resolution No.1843/SSEPD dt.25.02.2021. Candidates belonging to
Ex-servicemen & PwD categories shall be adjusted against the categories to which
they belong. The details of such reservations are given below :-

3})'- Category Sub-Category . :):sv:rc‘:’aezcies
(i) Ex-Servicemen - 01

Cat-l (Visually Impaired) 01
(i) | Persons with Disabilities Cat-ll (Hearing Impaired) 01
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(b) Experience has shown that the candidates obtain SC/ST certificate prior to the @
date of application and upload the same along with online application. Such
certificates sometimes get cancelled subsequently. If the cancellation of certificate is
detected at any subsequent stage, the candidature of such candidates will be
cancelled under that category.

(c) In case of non-availability of eligible/suitable women candidates belonging to
the respective categories, the unfilled vacancies or the remaining vacancies will be
filled up by eligible/suitable male candidate (s) of that category.

(d) Exchange of reservation between Scheduled Caste & Scheduled Tribe will not
be considered.

(e) The number of vacancies to be filled up on the basis recruitment is subject to
change by Government without notice, depending upon the exigencies of public
service at the discretion of the State Government.

3. AGE:

As this is a Special Recruitment for SC & ST Categories only, a candidate
must have attained the age of 21 (Twenty one) years and must not be above the age
of 47 (Forty seven) years as on the 1° day of January 2026 i.e. he/she must have
been born not earlier than 2" January, 1979 and not later than 1% January, 2005.

Persons with Disabilities (whose permanent disability is 40% or more)
belonging to S.C./S.T. categories are eligible for age relaxation benefit of 10 years
over and above 47 .years.

Although age relaxation is permissible to Persons with Permanent
disabilities, reservation of post is only meant for Persons with permanent
disabilities belonging to Cat-l (Visually Impaired), which includes any one from
Low Vision/Partially Blind and Cat-ll (Hearing Impaired), which includes Partially
Deaf (with suitable aid) , as requisitioned by the Government.

SAVE AS PROVIDED ABOVE, THE AGE LIMITS PRESCRIBED CAN IN NO
CASE BE RELAXED.

Provided further that, a candidate who comes under more than one category
mentioned above, he/she will be eligible for only one age relaxation benefit, which
shall be considered most beneficial to him/her.

Date of birth entered in the High School Certificate or equivalent certificate
issued by the concerned Board/Council will only be accepted by the Commission.

4. EDUCATIONAL QUALIFICATION:

A candidate must have a Bachelor’'s Degree in Fishery Science (B.F.Sc.) from
a recognized University in India or abroad.
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5. EXAMINATION FEE:

No examination fee is required to be paid for applying or appearing in the
recruitment.

6. METHOD OF SELECTION:

The Competitive Examination for recruitment to the post of Assistant Fisheries
Officer shall consist of the following stages:
A. Written Examination (Objective type) - 800 Marks
B. Interview (Viva Voce Test) - 100 Marks

(i)  The written examination will be of Objective type Multiple Choice Question
pattern and consist of two papers whose details is placed at Annexure-A.

(i)  Paper-l shall be of 400 marks with 200 questions carrying 02 marks for each
question. Duration of time shall be two and half an hours.

(i) Paper-ll shall be of 400 marks with 200 questions carrying 02 marks for each
question. Duration of time shall be two and half an hours.

(iv) There shall be no negative marking for wrong response or answer.

(v) The Commission will fix up qualifying mark for each paper for all categories of
candidates.

(vi) The candidates, who secure such minimum qualifying marks in each paper as
fixed by the Commission in the written examination, shall be called to appear at the
Viva Voce Test about two times of the advertised vacancies for each category and
sub-categories subject to a minimum of 5 (Five).

(vi) The Interview (Viva Voce Test) shall consist of 100 marks.

(viii) Merit list of the selected candidates will be prepared by the Commission basing
on the total marks secured in the Written Examination and Interview (Viva Voce
Test).

NOTE : Any details relating to this recruitment like cut-off marks, individual
marks etc. shall only be declared on the website of the Commission after publication of
the final result and select list.

7. DATE OF EXAMINATION:

The Written Examination will be held on 26/09/2026 (Saturday). The detailed
Schedule and Centre of Examination will be notified in due course.

8. PLACE OF EXAMINATION:

The Written Examination shall be held at Kataka. It may also be held at
Bhubaneswar depending on the number of candidates from the respective zones.
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The candidates are to mention their choice of Examination Zone at
appropriate place in the online application form. 9

9. OTHER ELIGIBILITY CONDITIONS:

(i) A candidate must be a citizen of India;

(i) A candidate must be able to read, write and speak Odia and have:
a) Passed Middle School Examination with Odia as a language subject; or

b) Passed Matriculation or equivalent examination with Odia as a medium of
examination in non-language subject; or

c) Passed in Odia as language subject in the final examination of Class-VII from
a school or educational institution recognized by the Government of Odisha or the
Central Government; or

d) Passed a test in Odia in Middle English School Standard conducted by the
School & Mass Education Department.

(i) A candidate, who has more than one spouse living, will not be eligible for
appointment unless the State Government has exempted his/her case from
operation of this limitation for any good and sufficient reasons:

(iv) Government servants, whether temporary or permanent, are eligible to apply
provided that they are within the prescribed age-limit and possess the requisite
qualification as provided under Para-3 and 4 of this advertisement. They must
inform their respective Head of Offices in Writing regarding submission of
their application for this recruitment and obtain ‘No Objection Certificate’;

(v) If a candidate has at any time, been debarred for a certain period/chance(s) by
the Odisha Public Service Commission or other State Public Service Commission or
U.P.S.C. from appearing at any examination/Viva Voce Test, he/she will not be
eligible for such recruitment for that specified period/chance(s);

(vi) Only those candidates, who fulfil the requisite qualification & are within
the prescribed age limit etc. by the closing date of submission of online
application, will be considered eligible;

(vii) A candidate must be of good mental condition and bodily health and free from
any physical defect likely to interfere with the discharge of his duties in the service. A
candidate, who after such Medical examination as the Government may prescribe, is
not found to satisfy these requirements shall not be appointed to the service.

(viii) A candidate who claims change in his/fher name after having passed the High
School Certificate Examination or equivalent examination, he/she is required to
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furnish copy of publication of the changed name in the local leading daily newspaper
~ as well as copy of notification in the Gazette in support of his/her change of name.

10. IMPORTANT POINTS:

() Online applications submitted to OPSC if found to be incomplete in any
respect are liable to rejection without entertaining any correspondence with
the applicants on that score;

(i) Admission to the Written Examination / Viva Voce Test will be provisional.
If on verification at any stage before or after the written examination / viva
voce test, it is found that a candidate does not fulfil all the eligibility
conditions, his/her candidature will be liable to rejection. Decision of the
Commission in regard to eligibility or otherwise of candidate shall be final;

(i) Concessions meant for S.T./ S.C. by birth are admissible to the Scheduled
Tribe, Scheduled Caste of Odisha only;
(v) Community / Caste status once mentioned by the candidates under the

appropriate box of the online application form will be treated as final and the
same shall not be changed subsequently under any circumstances.

(v) This advertisement should not be construed as binding on the Government to
make appointment;

(vij Any misrepresentation or suppression of information by the candidate in
the online application, will result in cancellation of his/her candidature or
penalty, as decided by the Commission be imposed on the candidate;

(viy Mere inclusion of a candidate’s name in the list shall confer no right to
appointment unless the Government is satisfied after such enquiry as may be
considered necessary, that the candidate is suitable in all respect for appointment to
the service.

11. CERTIFICATES/DOCUMENTS TO BE UPLOADED AS WELL AS SUBMITTED
AT THE TIME OF DOCUMENT VERIFICATION, IF CALLED FOR:

While submitting online application, the candidates are advised to upload all the
following original scanned documents/certificates in the e-Chayan portal of the
Commission.

(i) H.S.C. or equivalent certificate in support of declaration of age issued by the
concerned Board /Council;

(i) Intermediate/+2 Examination Certificate issued by the concerned
Board /Council;

(iiiy B.F.Sc. Degree Certificate issued from a recognized University;

(iv) Mark-lists in support of all the aforesaid Examinations (H.S.C. to B.F.Sc)
passed including fail marks, if any, issued by the concerned Board / Council
/University.
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NOTE 1:
(a) Candidates who have not been awarded percentage of marks, but

only “GRADE MARKS”, should, along with their applications, produce the
conversion certificate from the concerned University indicating the actual
equivalent percentage of marks and the conversion formula failing which,
their applications are liable to be rejected.

(b) While filling up the marks in the online application form, the
candidate has to mention the actual marks secured by him/her in each
Semester/Annual examination in the H.S.C, +2, & Bachelors’ Degree
(excluding the marks secured in the Extra Optional paper).

(v) Fishery Registration Certificate;
(vi) Required Odia Test Pass Certificate:
(vii) Caste Certificate by birth in support of claim as S.T./S.C. whichever applicable.

(viii) Four recent passport size photographs (unsigned and unattested) which has
been uploaded in the Online Application Form, along with the printout/hard copy of
the Online Application Form;

(ix) Ex-Servicemen claiming reservation are required to submit/upload Release
Certificate issued as per Orissa Ex-Servicemen (recruitment to State Civil Services
and Posts) Rules, 1985 vide G.A. Deptt. Notification No. 22586-Gen., dt.16.10.1985.
Further, Ex-Servicemen candidates must submit an affidavit undertaking that he/she
has not been appointed against any civil post after retirement from military service;

(x) Persons with Disabilities are required to submit/upload Permanent Disability
Certificate (indicating percentage of permanent disability i.e. 40% or more) issued
by the concerned Medical Board:

(xi) Proof of identity (Aadhaar/EPIC/DL/Passport/PAN Card)

Also, the candidates who qualify in the written examination shall be
required to bring with them the hard copy of online application form along with copies
of following certificates/documents and originals of the same for verification of their
eligibility as per terms and conditions of the advertisement, the date of which shall be
notified later on in due course, failing which his/her application shall be rejected for the
said post. The candidates are required to mention on each copy of documents
“Submitted by me and Certified as Genuine and has not been cancelled” and put
their full signature and date on the same. They must not attach the original
certificates to their applications.

NOTE 2:
(a) Candidates claiming to be belonging to S.C./S.T. categories of Odisha
by birth are required to submit copy of the relevant Caste Certificate as
mentioned in their online application form and issued by the competent
authority in the prescribed form.
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(b) Women candidates belonging to S.C. /S.T. Categories are required to
submit Caste Certificates by birth showing “daughter of ..........”". Caste
Certificates by virtue of marriage (i.e. showing “wife of ...................... ”) is
not acceptable.

(c) Community (Caste status) once mentioned by the candidates in the
online application shall not be changed under any Circumstances.

The competent authorities are as prescribed by the Government of
Odisha under relevant Reservation Rules.

NOTE 3: Bachelor Degree Certificate (B.F.Sc), Caste Certificate, Odia Test
Pass Certificate, Release Certificate of Ex-Servicemen [issued as per Orissa
Ex-Servicemen (recruitment to State Civil Services and Posts) Rules, 1985 vide
G.A. Deptt. Notification No. 22586-Gen., dt.16.10.1985] and Permanent
Disability Certificate of Persons with Disabilities (indicating percentage of
Permanent Disability) must have been issued by the competent authority on or
before the date of submission of online application form by the candidate.

12. GROUNDS OF REJECTION OF APPLICATION:

Applications of candidates will be rejected by the Commission on any of the
following grounds:-

(a) In-complete online application form.

(b) Non-submission of hard copy of online application form at the time of
verification of original documents.

(c) Not coming within age limit as mentioned in Para-3 of Advertisement
(Overage relaxation shall not be allowed to PwD candidates having less than
40% disability).

(d) Declaration not signed (full signature) by the candidate in the hard copy
of online application form.

(e) No required educational qualification as provided under Para - 4 of
Advertisement.

() Not furnished copies of certificates/documents as provided under Para-11
of Advertisement.

(g) Odia Test pass evidence not furnished as required under Para-9(ii) of the
Advertisement.

(h) Submission of wrong information / false information about qualification /
Age /| O.T. Pass evidence / Category Status (ST/ S.C. /PwD /Women/Ex-
servicemen etc.).

() Suppression of facts / information about eligibility, if any.

(i) Any other ground as per the decision of the Commission.

N.B:- APPLICATION / CANDIDATURE OF A CANDIDATE SHALL BE REJECTED
AT ANY STAGE OF RECRUITMENT PROCESS, WHENEVER DISCREPANCY IS
NOTICED /DETECTED.
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13. HOW TO APPLY:

(a) Candidates must go through the details of this Advertisement available in the
Website of OPSC before filling up online application form.

(b) Candidates must apply online through the concerned Website of the OPSC
http.//opsc.gov.in. Applications received through any other mode would not be
accepted and summarily rejected.

(c) The candidates are requested to upload the self attested copies of the

documents as per para-11 of the advertisement.

(d) Before filling up the online application form, the candidates must go
through the following documents available at OPSC portal.

(e) The online application form is automated and system driven and will guide the
candidate seamlessly in filling the application. The requisite options shall be
enabled and information shall be asked as per data furnished by the candidate.
Before filling up the information, ensure that accurate information is fed. for edit
option is limited and on confirmation there is no scope for further edit even if
wrongful entry has been made while filling up application.

(f) Candidates are requested to upload the scanned image of latest passport size
photograph along with scanned image of his/her full signature and scanned image
of Left Hand Thumb Impression(LTl) in the online application form. Uploaded
photograph, Specimen (full) signature and LTI must be clearly identifiable / visible,
otherwise the application of the candidate is liable to be rejected by the Commission
and no representation from the candidate will be entertained.

(g) Candidates should keep at least four copies of latest passport size photograph
which is uploaded to the online application form for future use.

(h) On successful submission of the online Registration, an unique “Permanent
Public Service Account Number (PPSAN)” will be assigned to the applicant.
Candidates are required to take printout of the finally submitted online Registration
and Application and finally submitted Online Application forms and put his/her
signature under the declaration for submission to OPSC along with copies of
requisite certificate & documents as and when asked.

() The candidates are advised to submit the Online Application Form well in
advance without waiting for the closing date to avoid last hour rush.

()  Certificate of Admission of written examination to the eligible candidates will be
uploaded in the Website of the OPSC prior to the date of written examination which
will be published in the Website of the Commission and Newspapers. The
candidates are required to download their Admission Certificate from the Website of
the Commission and produce the same at the Examination centre for admission to
the written examination. No separate correspondence will be made on this score.
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(k) Notice to candidates for document verification & interview and “Attestation
form” & “ Bio-data form” shall be uploaded in the website of OPSC prior to the date
of Document Verification/Interview.

() Any complaint on the conduct of examination must be sent to the Grievance

Wing of the Commission by e-Mail (opsc@nic.in) within 07 (Seven) days of
completion of the examination.

14. FACILITATION COUNTER:

To resolve any Technical problem faced in filling up of online
Registration/Re-registration and Application forms, candidate may contact OPSC
Technical Support over Telephone No. 0671-2304707 between 10.30 A.M. to 1.30
P.M. & 2.00 P.M. to 5.00 P.M. on any Odisha Government working days.

In case of any guidance/information on this advertisement & recruitment,
candidates may go through the FAQ available in the website of the Commission or
contact the O.P.S.C. Facilitation Counter over Telephone No. 0671-
2304141/2305611 & Extn.-207 on any working day between 10.30 A.M. to 1.30 P.M.
& 2.00 P.M. to 5.00 P.M.

The candidates are required to visit the website of the Commission at
http://opsc.gov.in for detailed information about important notices, rejection of
application, the date & time of Written examination/Document Verification/Interview
(Viva Voce Test) and also keep track of publication of various notices to the effect in
the leading local daily newspapers for information.

15. GENERAL.:

Candidates submitting forged/manipulated documents will be
debarred from appearing examination conducted by Odisha Public service
Commission for 03 years.

b s 4t

THE LINK FOR ONLINE APPLICATION AND SUBMISSION SHALL BE
AVAILABLE IN THE WEBSITE FROM 24.07.2026 TO 24.08.2026 (05.00 P.M).

NB: THE ONLINE APPLICATION FORM, IF FOUND DEFECTIVE IN ANY RESPECT,

IS LIABLE TO BE SUMMARILY REJECTED.
W

KATAKA SECRETARY
DATE: 18.07.2026 ODISHA PUBLIC SERVICE COMMISSION
KATAKA
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ANNEXURIE-A

CSyllabus and Plan of Wrilten Examination Tor recruitment to the post
of Assistan( Fisheries Officer under Fisheries & ARD Departinent

The Writlen examination will consist ol two papers (Paper-1 and Paper-11), cach
paper carries 400 matks.

A, Plan of Examination

“Subject | Settings | Duration | No. of 1Votal Marks | Type of Question.
- | RS . . Questions - - -
Paper-1 ™ 2 Vi lws 00 400 Objective &

Subject specilic

Faperl | 2|2V | 00| | e

B, Outline of Course Syllabus
PAPER-
- 1. Fresh Water Aquaculture, 2. Agquaculture in Reservoirs, 3. Omamental Fish

production and  Management, 4. Geneties and Breeding, 5. Finhish Hatehery
Management, 6. Fisl Nutrition and Feed Technology, 7. Coastal Aquaculture and
Mariculture, 8. Taxonomy of Finfish, 9. Anatomy and Biology of Finfish, 10. Infand
Fisheries, 1. Physiology of Finfish and Shellfish, 12. Marine Fisheries, 13. Information
and Communication Technolopy, 14, Fisherics Fxtension Education, 15 Fisherics Co-
operatives and Marketing and 16, Fisheries Policy and Law

[. Fresh Water Aguaculture

Major species cultured, production trends and prospect in different parts of the
world. Treshwater aguaculture resources-ponds, tanks, lakes, reservoirs cle. Nusery,
rearing and grow-out ponds preparalion and management-control of aquatic weeds and
algal blooms. predatory and weed fishes. liming.  fertiization/manuring, use of
biolertilizers,  supplementary fecding.  Waler quality  management. Selection,
(ransportation and acelimatization ol seed. Traits of important cultivable fish and
shellfish and their culture methods-Indian major carps, cxotic carps, air breathing lishes,
cold water fishes, freshwater prawns, musscls, Wintering ponds, quarantine ponds and
isolation ponds. Sewage-led (ish culture. Prineiples of organic eycling and detritus foud
chain, Use ol agro-industrial waste and biafertilizer in aquaculture. Composile lish
culture system ol Indian and exotic carps-competition and compatibility. Exotic Tish
specics mtroduced 1o India. Culture of other freshwaler species Medium and minor
carps, catfish and murrels. Species ol fish suitable for integrated  aquaculiure.
Integration ol aguaculture with agriculture/horticulture. Intepration ol aquaculture with
livestock. Cultivation of aquatic macrophytes with aquaculture (malkahana). Paddy cum
Fish/Shiimp Culture.

' a
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LoAquaculiure in Reservoir

Deluution ol reservoirs in ledia; nature and extent of reservolrs, lopography and
species diversity, importance of morpho-cdaphic index in reservoir productivity and
classilication; factors influcncing fish production; tophic phases in reservoir; pre-
impoundient angd post-impoundment stapes and (heir signilicance in establishment of
rescrvoirs fisheries. Salient features ol reservair limnology and their significance (o
tisheries development; managetient of small, medium and large reservoirs; present
status and future prospects in reservoirs (ish production.  Fisheries ol some nnportant
reservoirs; reeent advances in reservoirs fisheries management; conservalion measures
i reservoir fisheries. Fish stocking in Reservoirs, Rale of ciage and pen culture in
enhancement of fish production from reservairs; history of cage culture, advantapes of
cage culture; selection of suitable site of cape culture; cape materials, designs, shape,
size and fabrication: cage frames and supporting systeni. Integration of cage culture
with other farming systems History of pen calture, pen materials. tabrication; breeding
ol fish v pen; rearing of Spasi i pen; gros-oul from pens. Switable species for culture
i cages aindd pens; constimints i cage and pen culture; economies of cage and pen
culture

o Oroamental Fish Production and Managcineni

World tade of omamental fish and export patential. Dillerent varictics of exatic
and digenous fishes. Principles ol o bafaneed aquanum. Fabrication, selling up and
maimtenance ol freshwater and maine aquarium. Water quality management. Waler
literation system-biological, mechanical and chemical. Types of [iliery, Aquarium
plants and their propagation methods, Lighting and acration, Aquarium aceéssories and
decoralive. Aquarium fish feeds. Dry, wet and live feeds, Breeding and rearing ol
armamental fishes. Broodstock management. Application of penetics and biotechnology
tor producing quality steains. Management practices of omamental fish tarms. Comman
discases and their conrol, Conditioning, packing,. transport and quarantine methods.
Trade regulations and wild life act m relation (o arnamental lishes

4. Genelics and Breeding

Principles of penctics and breeding, Gene and chromosome as bhusis of
inheritance, Mendel's law of mheritance — complete and incomplete dominance.
monohybrid and dihybrid vatios, Gene interactions - dominan and recessive epistasis.
Pleiatropism. Lethal penes. Mulation.  Sex - linked Benes, sex influenced  and  sex
limited  waits, Linkage and crossing over.  Introduction (o population  genetics.
Hardy- Weinberg law and s signilicance. Chromosomal Structure and aberrations,
Clhiromosome manipulation techniques - androgenesis, gynogenesis and polyploidy and
identification of ploidy.  Sex determination. Cross breeding (hybridization) - types of
cross breeding, heterosis and desigin ol cross breeding progranunes, hybridization
different fishes. Quantitative genelics — quantitative traits, polygenic raits, heritability.
History and present status of selective breeding programs 1 aquaculture. Selection
methods and  mating designs. Design for selective breeding. Inbreeding and its
consequences. Domestication methads, Seed certification and quarantine procedures.
Cryopreservation  of gametes. Principles of  pepetics and - breeding, Gene and
chiomasome as basis of inheritance, Mendel’s law of inheritance - complete and
meomplete dominance, monohybrid and dibybrid rafios. Gene interactions - dominang
and recessive epistasis. Pleiatropisu. [Lethal penes. Mutation. Sex - linked genes, sex
nfluenced  and  sex himited i Linkage and cossing over. Introduction  to
population genetics, Hardy- Weinbery law and its significance. Chromosomal structure
and aberrations Chromosome manipulation techniques ~ anl TORCHESIS, pynopenesis
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and polyploidy and rdentification of ploidy Sexo determination. Cross breeding
(hyhridization)  lypes ol cross breeding, heterosis and design ol cross breeding
programmes. hybrichzation i different fishes. Quantitative genetics — quantitative traits,
polygenic traits, heritability. History and present status ol sclective breeding progras
in aquaculture. Selection methods and matng designs. Design for selective breeding.
Inbreeding and its consequences. Domestication methods. Seed  certification and
quarantine procedures. Cryopreservation ol pametes,

S. Fintish Hatchery Management

Freshwater and marme fish sced resouwrces. Natural breeding of  finfishes.
Selection of riverine spawn collection sites, pears used and methods of collection.
Spawn quality and quantity indices, Advantages ad disadvantages ol riverine seed
collection. Sexual maturily and breeding scason of vavious cultivable  species.
Development of gametes in male and female. Fish cgg and embryonic development.
Methods of breeding; bundh breeding - wet and dry bundhs, collection and hatching of
epps, lactors involved in bundh breeding, advantages and disadvantages of bundh
breeding. Induced breeding of warmwater finlishes, environmental factors alfecting
spawning, sympathetic breeding. Hypophysation of fishes. Fish pituitary gland — it
structure, collection, preservation and preparation of  extract  for  injection, dosages
and methods of injection.  Brood-stock management and transportation of brood fish,
Synthetic hormones used for induced breeding of carps.  DilTerent types ol fish
hatcheries-traditional, Chinese, plass jur and modemn controlled hatcheries. Causes of
mortahities ol cpps and spawn and remedies. Spawn rearing techniques. Use of
anecsthetics in fish breeding and transport, Breeding techniques for Indian r;l_ujor Carps,
exotic carps, mahaseers, trouts, lilapias, catlishes, grey-mullets, milk fish, pearl spot,
sea bass, sea hourse, groupers, pacu, cobia, pompanos and indigenous fishes, cte. Off-
scason andmultiple breeding of carps.

0. Fish Nutrition and Feed Technology

Fundamentals of lish nutrition and growth it Lish. Principal nutrients and
nutritional tequirements  of cultivable  fish and shellfish. Nutritional energetics:
definition and forms of encrgy partitioning. Methods of feed formulation and
manufacturing. Forms ol feeds: wet feeds, moist feeds, dry [eeds, mashes, pelleted
feeds, foating and sinking pellets. Feed additives: binders, antioxidants, enzymes,
pigments, growth promoters, feed stimulants, Feed storage: use ol preservatives and
antioxidants. Feed cvaluation: feed convertion ratio, feed efliciency ratio, proten
efficiency ratio, net protein utilization and biological value. Essential aminoacids and
by-pass protein, Encrgy requirements, digestibility coefficient, pepsin digestibility.
Feeding devices and wethods. Non-conventional [eed ingredients and antinutritional
factors. Digeslive enzymes, feed digestibility. Factors affecting digestibility. Nutrional
deficiency discases.

7. Coastal Aqquaculture and Mariculture

An overview of sea [arming and shore-based ayuaculture in different parts of the
world. Resources for shore-based aquacultwre and sea farming in India, Traits of
important cultivable fish and shellfish (seabass, mullet, milkfish, grouper, cobia,
soappers, ayu, pearlspol, tiger shiimp, white shrimp, mud crab, mussel, clam, oysters
(edible and pearl oyster), lobster, seaweeds, Seed resources, Shore based aquaculture
system: traditional (pokkali, bheries. pazanis. khazans). semi- intensive. inlensive
aguaculture practice of commercially inportant species of lish and shellfish. Methods of
Shellfish Culture rafts, racks, cages, poles and ropes.. Water and soil quality
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management. Bstimation ol prowtl, survival and potd praductivity. Scaweed culture,
Pearl culture, Sea ranching
8. Taxonomy of Finfish

Principles of axonomy.  Nomenclature, types.  Classification  and
mtecrelationships. Criteria - for generic wnd specific identification.  Morphological,

morphometric and meristic characteristics of taxonomic significance. Major taxa of

mland and marine fishes up o family level, Commercially important [reshwater and
miarine fishes of [ndia and their morphological characteristics. Introduction to modern
axonowiic tools: karyotaxonomy, DNA barcoding, protem  analysis and DNA
polymorplusm.

U, Anatomy and Biology of Finfish

Study of external and internal anatomy of important groups of finfish. Study of
oral region and associated structures, Digestive system and associated digestive glands.
Food and feeding habits of commercially important fishes. Qualitative and guantitative
methods of analysis of gul contents. Cueulatory system, respiratory system, nervous
syslem, urino-genital system, endacrine system, skeletal systems and sensory organs.
Reproductive biology ~ maturity stages, gonado-somatic index, ponderal index,
fecundity, sex ratio and spawning. Eggs and larval stages and developmental biology.
Age and growth determination by direct and indirect methods. Fish migration - type and
significance. Tapging and marking

H0, Inland Fisheries

Freshwater fishery regions of the world and  their major fish  species
camposition. Global inland fish production data, Capture fishery resources of India.
Potential of inland water bodies with reference (o tespective state. Problems i the
estumation of inland fish cateh data. Fishing crafts and gears. Major riverine and

estuarine systems of India. Major brackish water lakes and their fisheries. Fisheries of
major reservoirs / natural lakes of India. Flood-plain capture fishery- present status of

their exploitation aud future prospects. Cold water fisheries of Indja.

L1 Physiology of Finfish and Shellfish

Water as a biological medium. Gas exchange;  Clirculation;  Exeretion:
Osmoregulation; Reproductive physiolopy: Muscle physiology, Scense organs; Enerpy
and nutrient status of food; Nitrogen balance: Standard and active metabolism; Fnergy
utilization; Effect of environmental factors on physiology of [in and shellfishes. Stress
related physiological changes. Structure and functions ol important endacrine glands.

[2. Marine Fisheries

Classification and definition of tishery zones and fishery resources of world.
Overview ol marine fisheries resources of (he world and India. Major exploited marine
tisheries of [ndia, their developmental history and present status. Important pelagic -
demersal fish, shellfish and scaweed fesources ol India. Traditional, motorized and
mechanized fisheries according to major gears. Potential marine fishery resources of the
India’s EEZ. GIS and Remote sensing in marine capture fishery.

L3 Information and Communication Technology

T and its importance. [T tools. Fl-cnabled services and their impact on sociely:
computer fundamentals; hardware and soliware: mput and output devices; word and

4 =)

b

@‘\f




character representation; Teatures of machine language., assembly language, high-level
language and their advantages and  disadvantages; principles of programming-
algorithms and  flowcharts; Operating systems (OS) - definition, basic coneepls,
mntroduction o WINDOWS and LINUX Operating Systems, Local arca netwuork
(LAN), Wide area network{ WAN), Internel and World Wide Web, HITML and 1P;
Introduction to MS Office - Word, Excel, Power Point. Audio visual aids - delinition,
advantages, classification and choice of AV aids; cone of experience and criteria for
selection and evaluation of AV aids; video conferencing. Communication process,
Berlo’s model, feedback and barriers to communication

14, Fisheries Extension Education

Introduction o extension  education and  fisheries extension - concepls,
objectives and principles: extension education, formal and informal education: History
and 1ole of fisheries extension in fisheries development. Fisherics extension methods-
individual, group and mass contact methods and their effecliveness, factors influencing
their selection and use; characteristics of echnology, transler of technology process;
important TOl" programs in lisheries; role of NGOs and SHGs in fisheries; Fisheries co-
management; Adoption and diffusion of innovations, adoption and diffusion process,
adopter categories and barriers in diffusion of lisheries innovations: Extension program
planning and evaluation - steps and importance; participatory planning process. Basic
concepls in rural sociology and psychelogy and their relevance in fisheries extension:
social change, social control, social problems and conflicts in fisheries: gender issues in
fisheries; theories of leamning, learning experience, learning situation

[5. Fisheries Co-operatives and Marketing

Principles and objectives of co-operution, co-operative movement in fisheries in
India. structure, functions, status and problems of fisherics co-operalives management
in relation to tesources, production and marketing. Role of credit for fisheries
development. credit requirements ot fishers, source and type of credit/linance, micro-
credit, indigenous and institutional finance, structure of institulional finance in fisherics;
returns, risk bearing ability and recovery in fisheries scetory role of NABARD in
lisheries development; role of insurance in fish and shrimp farming and industry. Dasic
accounting procedures, profit and loss account. Introduction to marketing management;
core markeling concepts: marke! structure, functions and types, marketing channels and
supply chain, marketing margins. marketing environment. marketing strategics, product
development and product mix, consumer behavior and marketing research, Fish markets
and marketing in India, demand and supply of fish, market structure and price formation
in marine and inland fish markets; cold storage and other marketing infrastructure in
India; expott markets and marketing of fish and lishery products; Trade liberalization
and fisherics markets. Integrated marketing approach in fisheries, Sea food export case
study on product and market diversification- export and import policies (fisheries). New
product development and market segmentation. Export and import policics relevant (o
lisheries scetor.

16 . Fisheries Policy and Law

Introduction 1o public  administration. principles  of organization  and
management of public enterprise. Central and - State responsibilities for f(isherics
development. organizational sct up ol fisheries administration at the Centre and state
levels. Present relevance ol past lisheries policies and recent policies in lisheries sector.
Functions and powers of functionaries of department of fisherics, corporations and
cooperatives. Ditferent central and state level fisheries institutions. Role of Central and
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Stale  Government iy the regulatory  activities of Aquaculture  and  [isheries,
Implementation ol commumty based rescuree management plans Historical review of
tisheries development and Management in India and world. International agencies /
organizations {or promation of fisheries worldwide Fisherics legislation: Ovegview of
fisheries  and  aquaculture legislations i India,  Indian  Fisheries Act, 1897
Environmental legislution; Water Act, Air Act and Environmental (Protection) Acl.
uternational environmental legislution and its impact on fisheries. Laws relating (o
consetvation and management of lishery resources in marine and inland sectors. Recen(
changes in land reforms. Land reforms legislation as applicable to aquaculture, Judicial
dgments relating o Aquaculture. Objectives, functions and authority of fishery
regulatory agencies like Coastal Regulatory Zone (CRZ) and Aquaculiure Authority of
India. Brackishwater aquaculiure acl, Marine fisheries policy, Laws relating to fish
praducts and marketing. International Law of the Seas and international commissions
ont fisheries and teir impact.

PATER-11

L. Fish and Shellfish Pathology, 2. Microbial and Parasitic Diseases of Fish and
Shellfish, 3. Pharmacology, 4. Fish Toxicolagy, 5. Soil and Water Chemistry, 6,
Limnology, 7. Marine Biology, 8. Aquatic Ecology, Biodiversity and Disaster
Management, 9. Fish in Nutsition, 10. Fish Products and Value Addition, 11, Fish By-
Products and Waste Ulilization. 12, Aquacultire Enginecring and 13, Fishing Crali
Fechnolapy and 14 Fishing Gear Fechnology.

Lo Fish and Shellfish Pathology

Signilicance of finFish and Shellfish discases in aquaculture. Host, Pathogen
and Enviromment Interaction. Discase develupment process. Stiess in aquaculture and
its role in discase develapment. Pathological processes: Cellulay response to injury,
Inflammatory response 1o diseases, Pathogencity mechanism of parasite, bacteria, virus
and fungus. Casehistory and clinjeal sign in disease diagnosis. Role of physical
(injuries, health, cold) chemical (pll, salinity, toxins, dmimnoma, nitrogenous wasle,
endogenous  chemicals and metabolites, free radicals, oxidants) sail and  water
parameters in fish health. Nutritional diseases Non-infectious diseases,

2 Microbial and Parasitic Discases of Fish and Shellfish

General characleristics, life cycle, diagnosis, prevention and treatment of
parasitic, bacterial, fungal and viral diseases of finlish and shellfish. OIF listed
diseases. Disease surveillance and reporting, Quacantine and health cerlification in
aguaculture.  Health mamgement stralegies in- Aquaculiure: Vaceines, [mmuno-
stimulants, Bioremediation, Probiotics, Crop rotation, Good an 3est managemen
practices. SPF and SPR stocks =development and application. Bio-security principles,
Sanitary  and phytosanitary Agreement, Discase  control through  environmental
Management. Importance  of  Bioliln, Biofloc, Perphyton  in acquatic  Health
Management, Zoonotic discases. Principles of discase diagnosis, conventional,

molecular and antibody based diagnostic methods, Rapid diagnostic methods.
3. Pharmacology

Introduction to Pharmacology: History, [miportance, Terms and Definitions,

Drug development, Screening and Nomenclatre, Seope of pharmacology in lishes,

Route o Administation  and Method  of  application 1o fish.
G
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Drugs.Phammacolotherapeutic clagsification of drugs. Pharmacokinetics:  Biological
membrane, absorption, distribution, bivtransformation and Excretion of drugs. Factors
influencing drug metabolism. Pharmacodynamics: Principles of drug action, concept ol
drug receplor, nature, chemistry, classification. Functions of receplor. Transducer
mechanism,  second messenger, non receptor mediated  action. Dosc [esponse
Relationship, half life withdrawal period, potency, cfficacy, threshold dose, therapeulic
dose, maximal dose, oxic dose, lethal dose. Factors modilying drug action, Adverse
drug elfects, drug interaction and Bioassay of drugs. Salient features in drug acting on
digestive system, and reproductive systen. Drugs used in fish transporation. Drug
resistance.  Recent  advances  in Pharmacology, biostatistics  in  experimental
Pharmacology, Pharmaceutical industry lor aqua-medicines.

4. Fish Toxicology

General  Toxicology.  Definitions, Branches  of Toxicology, Historical
developments, Classification of poison, Types of poisoning- Toxicity testing -
Chronocity factor, Untoward effects, Common causes, Diagnosis of poisoning, Factors
modifying toxicity, Toxicokinetics, Toxicodynamics, General approaches to dingnosis
and treatiment of poisoning. Systemic Toxicology: Toxicily caused by metal and non-
melals, Phylotoxins- Toxic principles of various alkaloids and toxic plants, Drug
toxicity and toxicity caused by agrochemicals. Mycotoxins, Baclerial  toxins.
Collections and dispatch of specimens in Toxicological cases, Toxicity of drugs
Aquaculture: Maximum Residual Limits (MRL) of various drugs and chemicals in fish-
Metabolism of toxic substances by aquatic Organisms.

5. Soil and Water Chemistry

Analytical chemistry: prineiples. applications and types. Classical methods ol
analytical chenustry, volumetry and gravimetry. Solutions: Standard solutjons. titration,
indicaiors, dilute solutions, units of concentiation: standard cur ves nomograph. Chemistry

=

ol water: the waler molecule, propertics of pure water, fresh water and sea waler.
Composition of walers: surface waler, ground water and sea water. Dissolved gasses:
Factors affecting natural waters. Acid, base, salts: Hydrogen ions, modern coneept of
pHand  bulfer. Water analysis:  collection and prescrvation of water samples.
Measurement of temperature. ransparency, turbidity, determination of pH, electrical
conductivity, salinity, chlorinity, (otal solids (TDS, "ISS, TVS, TVDS). dissolved
oxygen, free carbon dioxide, total alkalinity, total hardness, Calcium, Magnesium,
Inorganic Nitrogen (Ammonium and Nitrate) and phosphorus. Water quality criteria/
requirements for Aquaculture. Soil Chemistry: origin and nature of soils. Physical
properties of soil; soil colour. texture, structure, pore size, bulk density, water holding
capacity. Soil types and their distribution, Soil chemistry: soil colloids, cation
exchange, organic carbon. Carbon - Nitrogen ratio, soil fertility, Soil reaction:
acidity. alkalinity. conductivity, redox - potential. Submersed soils: wet lands. peal
soils, lluxes between mud and water, methane and hydrogen sulphide formation. Saline
solls, Alkali soils, acid sulphate soils, iron pyrites, soil reclamation.  Soil analysis:
collection and preparation of soil samples, Determination of soil texture, water holding
capacity, pH, conductivily, organiccarbon, nitrogen, phosphorus, lime requirement.
Soil and water amendments: lime manures, fertilizers, micronutrients. zeoliles,
alum,  gypsum. Environmental ameliorative: chlorinaiion, deodorizers, bacterial
tormulation. Soil yuality criteria/ requirements for aquaculture,

6. Limunology
Introduction (o timnology: inland  water types, their characteristics and
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distribution;  ponds and lakes; streams rvers, dynamics of lentic and ot
cuvironments, Lakes - their origin and diversity. Famous lakes of the world and lrcha,
tature of fake environment: tmarphometry, physical and chemical conditions and related
phenomena; biologicyl refations: lluence of physical and chemical conditions on living
organisis i inland waters, Plankion: planktonic organisms: classilication of plankton;
distribution of plankton: Reopraphic, vertical, horizontal and seasonal distribution of
phytoplankton  and zooplankton;  seasonal changes of body form in planktonic
organisms; food of planktonic organisms: primary productivity:  Aquatic plants:
characterstics, classification, ronation,  seasonal variations, quantity  produced
chiemical  composition distribution in different witers,  limnological  role,
Nekton: composition, distribution, movements. Benthos: classification: periphyton;
zonation; distribution; movements and migration, scasonal changes in benthos, profundal
bottons fauna, Biologicul productivity: circulation of food material; classification of
lukes  based an productivity; laws of minimum; biotie potential and environmental
tesistance;  quantilative relationships in = a standing  crop; traphic  dynamics;
suceessional phenomens;  indices of praductivity of lakes; artificial enrichment, Lotic
environments: runnimg waters i geaeral; physical conditions; classification of lotic
enviromments, biolopical conditions: productivity of lofic enviconments. influence of
currents; plant growth: plankton; nekton: henthos; temporary and head witers slreams;
ceological succession.

7. Marine Biology

Introduction to Marine Biology: Divisions of marine environment- pelagic,
henthie, cuphotic, aphotic divisions and thejr subdivisions. Life in oceans - general
aceount of major groups of phytoplankion, sea weeds, major zooplankton groups,
Enviranmental factors affecting life in (he occans-salinity, temperature, light,
currents,  waves, tides, oxygen, and carbon dioxide. Vertical migration of
zooplankiton, l’hylupi;mi-:lnn-Zrmplanklnn relationship, geographical and  seasonal
variation in plankton production, plankton and fisherics, Inter tidal ecology: Rocky
shore, sandy shore and mud Hats, Zonations, conumunities, and the adaptation. Mud
banks:  formation, characteristics. Estuaries: Classification, Physico-chemical
tactors, Biota and productivity, examples of some Indian Estyaries, Boring and
fouling organisms, Nekton outline, camposiion ol nektog, hahitats ol nekion,
Broluminescence and dicator species, Blooms, Red tides: cause and eftects,

8. Aquatic Ecalogy, Biodiversity and Disaster Management

Aquatic environment, I'loga and fauna: Components of aquatic systems, Aquatic
productivity, nutrient cyeles, energy flow, food chain. Animal associations: Symbiosis,
commensalisms, parasitism, prey-predator relationship.  hos parasite relationship.
Aquatic  biodiversity-its importance, species  diversity, genetic diversity, habitat
diversity, diversity indices, Leological and evolutionary processes. Ecological niches —
lagoons, esluaries, mangroves, coral reefs, flood plains, coastal wet lands, bheels,
oxbow lakes. Threats 1o biadiversity- habira destination, introduction of exotic speeies,
Conservation of habitats, marine parks and sanciuaries, Conservation programmes for
endangered species, ex siry and fn sin: conservation, caplive breeding and management
ol endangered species. Various national and international conventions and regulations
concerning biodiversity, including use of selective gears and exclusion devices,

Disaster Management in Fisheries: Basic concepts: Hazard, risk, vulnerabiliy,
disaster, capacity building, Multi-hazard and disaster vulnerability of India. Types
ol natural and manmade hazacds in fisheries and dduaculture - cyelones, tloods,
droughts, tsunami,  Llnino, algal blooms, avalanches, pollution,  habitat
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destruction, over fishing, introduction of exotic species, landslides, epidermics,

loss of bio-diversily ete. Causes, characteristics and effects of disasters. Managenment

strategies:  pre-disaster,  during  disaster  and pust-disuster.  Pre-disaster

prevention, preparedness and mitigation: different ways ol detecting and predicting

disasters, carly warning, communication and dissemination, community based disaster

preparedness, structural and  non-structural miligation measures. During disaster:

response and recovery systems at national, state and local, coordination between

different agencics, international best  practices.  Post-disaster: Methods  for

assessinent ol initial and long term damages, reconstruction and rehabilitation.

Prevalent national and  global management practices in disaster management.

Agencies involved in monitonng and early wamnings at district, state. national and

global levels. Sca safety and health. Acquaintance with lire-fighting devices. Lile saving

appliances and first-aid.  Uses of distress signals and technologies. Reliel and

rehabilitation measures, trauma counselling.

9. Fish in Nutrition

Compaosition of fish with emphasis on nutritional value. Concept of Biological
value, Protein Efficiency ratio, Nel protein utilization. Amino acids of fish and
shellfishes and impurtance ol essential amino acids. Fish lipids: fatty acids, nutritional
quality. Role of lish lipids in human nutrition, Non-protein nitrogen substances in
fishes. Vitamins in fish: water soluble, fat soluble. significance in human nutrition.
Minerals in lish: micro- and macro-clements, truce clements, significance in human
nutrition. Other functional bio-molecules in fish — peptides, collagen and syualene,
Effect of dilferent kinds of cooking fish ic curry, frying, steaming smoking,
fermentation on nutrition value,

10. Fish Produets and Value Addition

Principle of fish preservation and processing, Processing of fish by waditional
methods— salting, sun drying, smoking, marinading and fermentation. Theoryo!salting,
methods ol salting—wet salting and dry salting. Drying and dehydration- theory,
importance of water activity in relation (o microbial growth. Sun d rying and artificial
drying- solar dryer. Packaging und storage of salted and dried [ish, DilTerent types of
spoilage in salt cured fish. Quality standard for salted and dry fish. Fish preservation
by smoking- chemical composition of woud smoke and their role in preservation.
Methods of smoking and equipments used for smoking. Carcinogenic compound in
wood and method store move them. Hurdle technology in fish preservation and
processing. Marinaded and fermented fish products- role of acids in marinades, Fish
and prawn pickles, fish sauce and Fish paste, traditional Indian ferimented products.
Fermented fish products of Southeast Asia, Principles and methods of preparation of
various fish paste products like Fsh sausage, lish ham, surimi, lish cake, kamaboko
ete. Fish muscle structure, myolibriller protein and their role in clasticity
formation. Extruded products — theary of extrusion, equipnients used, advantages of
extruded products, methods of preparation of extruded products. Value addition.
Diversified fish products: batiered and braided products- fish finger, fish cutlet, fish
waler, and fish soup powder ete. and imitation products, HACCP in sale products
production,

L1 Fish By-Products and Waste Utilization

Fish meal. Dry reduction and wet reduction methods — specilication
packaging and storage. Fish oil - body oil = liver oil ~ extraction purification -
preservation — storage — application, Shrimp wasles — chitin — chitosan- production -
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uses. Fish protein concentrate. Fish hydralysate, partially hydrolyzed and deadorized
fish- meat, functional fish protein concentrate and their incorporation (o various
products. Fish silage  acid silage ~ fermented silape application. Fish maws, shark
teather, fish glue, fish gelating ismplass, pearl essence, shark fin rays, beach-de-mer,
iochemical and plarmiaceutical products. Utilization of scaweeds: agar agar, algin,
carrageeian.

L2, Aquaculture Eugineering

Fish Farm- Definition, objectives, types of farms; fresh water, brackish waler
and marine farms. Selection of site for aqua farm- sile selection criteria, pre-investment
swivey viz., necessibility, physical features of the ground, detailed survey viz., site
condition, topography, soil characteristics. [and Surveying- definition, principles of
surveying, classification of surveying, instruments used for chaining, chaining on
uneven or sloping ground and crror dug (e incorreet chain length. Chain surveying-
definitions, instruments used for setting out right angles, basic prablems in chaining,
eross stafl survey, Compass surveying - definitions, bearing, meridians, whole cirele
bearing system, reduced bearing system, theory ol magnetic compass, prismatc
compass. Leveling - definitions, methods ol leveling, leveling instruments, terms and
abbreviations, types of spuit leveling. Plane (able sturveying- instruments required,
working — aperation,  methods. Contour surveyig- definition,  eontour interval,
characteristics of contour, contouring methods and uses of contour. Caleulation of area
of regular and ircegular plane surfaces, | rapezoidal and Simpson’s rule, volume of
regular and irregular shape as applied 1o stacks and heaps,  caleulation of volume of
pond. Earth work caleulations- exeavation, embankment, longitudinal slope and cross
slope, caleulation of volume of earih work as applied (o roads and channels. Soil and its
praperties- classification of soil; soil sampling methods; three phase system of soil,
definitions of soil properties and permeability of soil. Ponds - classification of ponds;
excavated ponds, embankment ponds, barrage and diversion ponds; rosary system and
paraliel systen. Planning of fish ponds, layout planning, naterials planning, manual
planning, comparison of square and reciangular ponds, large and small ponds; Types of
ponds; nursing pongs, rearing ponds and stocking ponds, Design of ponds, pond
geometry; shape, size, bottam stope of pond ere, construction ponds viz,, marking,
excavation ete., Dykes, types ol dykes viz., peripheral dykes, secondary dyke, design ol
dykes, construction of dykes. Water distribution system- canal, types of canals; feeder
canal, diversion canal etc,, Pipe line system, Water control structures- types ol inlet and
out let and their construction. Water budget equation, Pond drainage system; seepage
and the methods used for secpage control, evaporation; factors alfecting evaparation,
ctoston ol soil in dykes and iis control. Site selection, planning and construction of
coastal aqua farms. Brackish waler fish farms- tide fed, pump fed farms, site selection -
topography, tidal amplitde, soil and waler sources ele., Hatcheries- site sclection,
infrastructural facilities; water supply system, main hatchery complex viz,, Layout plan
and design of hatcheries- brood stock ponds, artemia hatching tanks, sheds ele,
Raceway culture system- site selection, layout plaa, types of raceway culture system
viz. parallel system, series system ete., Aerators- principles, classification of aerators
and placement aerators, Pumps- purpose of pumiping, types, selection of pump, total
head, horse power caleulation. Filters- types and constructions.

13, Fishing Craft Technology

latroduction: History & development of fishing crafts. Traditional fishing crafts
of India. Classification of fishing crafis based on fabrication dimension, nature of
lishing, depth of operation. History & development nf mechanization of fishing crafis.
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Basic geomelric concepls and important terminologies ol fishing vessel. lorm
coelficients. properties ol irregular shapes Caleulation of longitudinal and transverse
sectional area ol lishing cralt by using Trapezoidal rule and Simpson’s rules. State o
cquilibrivm; Volume of displacement; centre o pravity (CG): centie of buoyancy (Chy
vertical centre of pravily (VOB): longitudinal centre of gravity (LCB). Stability of
lishing vessels- longitudinal and transverse. Various equilibrium of ships-stable,
unstable and neutral; Light weight, Dead weight, Tonnage system; Gross Registered
Tonnage (GRT), Net Registered Tonnage (NRT). Boal building materials: Choice of
construction matertals: Wood, properties, advantages and disadvantages. Deck itting,
Maintenance of (ishing vessels. fouling and  boring  organisms:  seasoning  and
preservation of wood. Constructional details of boat: Offset tables: Mould lofting:
Backbone assembly of wouoden boat, Constructional details of Steel, FRP, Ferro Cement
and Aluminum boats. Intreduction of Outboard and inboard engines

4. Fishing Gear Technology

Development fishing pears and Fishing Technology: Evolution of Fishing gears;
Mechanization of Fishing; Basic classification ol fishing pears- Principle,  Subsidiary

and Auxiliary gears. Classitication of lishing gears and methods: FAO elassification of

lishing, gear and methods of the world: International Standard Statistical Classilication
of Fishing gear (ISSCFG). Fishing, gear materials: Natural materials and Synthelic
netting materials and their elassification. Types and important synthetic materials used
in fishing gears. Raw-malerials for synthetic material; Preparation of nylon (PA 6.06)
material; Dilferent types of fibres- continuous fibre; monofilament, staple and split
libers and production of single yarns. Identification of synthetic fishing gear materials:
Visual observation. water test. solubility tesl, burning test and melling point test,
Construction of twisted netting materials: Yarn, single yarns, lolded yarns, netling,
twine, cable netting twine and cable netting twine of higher order; Construction ol ropes
and their higher order; construction of  braided netting twines. Yam numbering system
- direct systen:  Tex system Denier system and caleulation of resultant tex value.
Indirect system : Brifish count, metric count, tunnage system and their conversion,
Methods of Preparation of knotted and knotless webbing:, advantage and  disadvantages
ol knotted and knotless webbings. Shape of mesh: diamond; square hexagonal and their
measurement. Properties of netting material: physical properties- Density, twist and
amount ol twisl, Breaking strength-tenacity, & tensile strength, breaking length,
abrasion resistance, clasticity, extensibility, water absorption &, shrinkage, sinking
velacity, weather resistance, melting, point and visibility. Chemical and Biological
prapertics. Floats — buoys - its materials, types their properties, Classification of floats:
based on shape and materials; calculation of buoyancy. Sinkers — types, materials,

properties- negative buoyancy. Faclors 1o be considered while designing fsclection ol

fishing gears: Biological. Environmental, oceanographical, Vessel characteristics and
mesh size regulation. Choice of nettng materials for trawl, gilloet and purse scine.
Classification of trawl gears. 2 scem trawl; 4 seam trawl and wing trawl. Design and
construction of wing trawl. Rigging of trawl gear: Arrangements of bridles, sweep lines
and attachiment of ground gears: lickler chain, bobbins and rock hoppers and attachiment
ol otter board,



