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DEPARTMENT OF ZOOLOGY



         

   BOARD OF STUDIES MEETING

        B.Voc COMMERCIAL AQUACULTURE
                    
                             2022-2023
PROCEEDINGS OF THE PRINCIPAL GOVERNMENT AUTONOMOUS COLLEGE, RAJAHMUNDRY

PRESENT: Dr.R. David Kumar, M.Sc., M.Phil.., Ph.D.

RC. NO. 152/GCRJY /ACAD. CELL/ /BOS/2021/, DATED. 05.07. 2022

Sub: GCRJY-Conduct of BoS Meetings for the Academic Year 2022-23 - Regarding
***
ORDER:

With reference to the subject cited, the lecturers-in-Charge of all the departments are hereby informed to conduct their respective Board of Studies (BoS) meetings by the end of July 2022.

You are also informed to intimate the date of your BoS meeting well in advance to the subject experts/University nominee/Industrial Nominee/members of BoS/Student nominee concerned to get their valuable views and suggestions in the deliberations to frame the concrete syllabi for your subjects keeping in view the objectives of the college and interest of the stake holders. The date should also be indicated to Academic Cell in advance.

You are further suggested to utilize the academic autonomy in incorporating the additional modules in the syllabi and identify the pedagogical strategies to implement the same.

Please note that your BoS document should contain the following contents in order
a) Proceedings of the Principal pertaining to BoS
b) Composition of BoS
c) Table showing the Allocation of Credits	in the following table for both theory and Lab in case of science subjects

	S.
No
	Semester
	Course Code
	Title of the Course
(Paper)
	Max. Marks
(SEE)
	Marks in CIA
	Hrs./week

	
	
	
	
	
	
	L
	T
	P
	C

	
	
	
	
	
	
	
	
	
	


L= Lecture, T= Tutorial, P= Practical, C= Credits

d) Agenda wise Resolutions adopted in the meeting with detailed discussions
e) Table showing Members present with signatures
f) List of Examiners & Paper setters
g) Syllabus for each course in the Proforma given (both theory & Practical in case of Science subjects) followed by model question papers (theory & practical)
h) Unit wise Assignment questions at the end of syllabus of each course

You are requested to submit a separate document regarding addition/deletion of specific topics from the syllabus in each course (paper) with justification, if any.


All the new Courses/certificate courses proposed for the calendar year 2022, Seminars/ workshops, field visits, study tours for 2022-23 should be placed before the respective Board and get them approved.

You are also requested to submit 2 hard copies & 2 soft copies (CDs) of BoS document to the Academic cell along with original bills and settle the bills after completion of the BoS meeting. You can approach the Academic Cell for necessary documents.
Most Important: You are requested to submit soft & hard copies of Resolutions (including discussion) separately to IQAC immediately after BoS meeting is completed.













PRINCIPAL GOVERNMENT AUTONOMOUS COLLEGE
[image: ]RAJAHMUNDRY
   
Proceedings of the Principal, Government College (Autonomous), Rajahmundry
           Present: Dr.R.David Kumar Swamy, M.Sc, M.Phil., Ph.D

       	       RC. NO. 152/GCRJY /ACAD. CELL/ /BOS/2021/, DATED. 05.07. 2022

Sub:Government Autonomous College, Rajamahendravaram – Boards of Studies (BOS) – Nomination of Members – Orders Issued.
Ref:UGC Guidelines for Autonomous Colleges – 2018.

ORDER:
The Principal, Government College (A), Rajamahendravaram is pleased to constitute Board of Studies in B.Voc Commercial Aquaculture for framing the syllabi in Zoology subject for all semesters duly following the norms of the UGC Autonomous guidelines.

	S.No.
	Name
	Designation

	1.
	K.DURGA RAO
Lecturer In-charge/HOD, Department of Zoology, Government College (A), Rajamahendravaram
	Chairman

	2.
	All Faculty Members in the Department
	Member

	3.
	Dr. N.SRINIVAS,
Lecturer in Zoology,
PR (A) College, Kakinada.
	Subject Expert

	4.
	Smt.P.Lakshmi Chaya, KGRL college, Bhimavaram
	Subject Expert

	5.
	Dr.P.VIJAYA NIRMALA,
AdikaviNannaya University, Rajamahendravaram
	University Nominee

	6.
	Dr. N.VEERABADRA RAO,
Scientist, Fisheries research station,
Sri Venkateswara veterinary university,Undi,West godavari dst
	Export from Industry / Corporate Sector

	7.
	D.SATISH
B.Voc Commercial Aquaculture, Rajamahendravaram
	Student Nominee



The above members are requested attend the BOS meetings and share their valuable views, suggestions on the following functionaries:
a) Prepare syllabi for the subject keeping in view the objectives of the college, interest of the stake holders and national requirement for consideration and approval of the Academic Council.
b) Suggest methodologies for innovate teaching and evaluation techniques.
c) Suggest panel of names to the Academic council for appointment of examiners.
d) Coordinate research, teaching, extension and other activities in the department of the college.
The term of the members will be three years from the date of nomination. The Chairman of the BOS (HOD/Lecturer in-charge of the Department) is directed to coordinate with the Principal of the College and conduct BOS meetings as and when necessary, but at least twice a year.
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Copy to:
1. The above individuals
2. File


(1).

(2).

(3).

(4).

(5).

Principal
Government College (A) Rajamahendravaram

              GOVERNMENT COLLEGE (AUTONOMOUS) RAJAMAHENDRAVARAM DEPARTMENT OF ZOOLOGY
BOARD OF STUDIES MEETING
Consolidated Report for the Year 2022-23

        The Board of Studies Meeting of the Department of B.Voc COMMERCIAL AQUACULTURE was convened at 3:00 p.m. on 26-07-2022 under the Chairmanship of  Sri .K.DURGA RAO with the following members.



	S.No.
	Name
	Designation

	1.
	K.DURGA RAO
Lecturer In-charge/HOD, Department of Zoology, Government College (A), Rajamahendravaram
	Chairman

	2.
	All Faculty Members in the Department
	Member

	3.
	Dr. N.SRINIVAS,
Lecturer in Zoology,
PR (A) College, Kakinada.
	Subject Expert

	4.
	Smt.P.Lakshmi Chaya, KGRL college, Bhimavaram
	Subject Expert

	5.
	Dr.P.VIJAYA NIRMALA,
AdikaviNannaya University, Rajamahendravaram
	University Nominee

	6.
	Dr. N.VEERABADRA RAO,
Scientist, Fisheries research station,
Sri Venkateswara veterinary university,Undi,West godavari dst
	Export from Industry / Corporate Sector

	7.
	
D.SATISH
B.Voc Commercial Aquaculture, Rajamahendravaram
	Student Nominee




The following documents are submitted to the Academic Coordinator and Controller of Examinations.
1. Resolutions of Board of Studies Meeting
2. Syllabus of I,III and V Semesters
3. Model Question Papers of Semesters which include both theory and practical’s
i.e. paper
4. List of Revised Examiners (if any)
5. Any other new proposals

CHAIRMAN
Board of Studies Department of Zoology

            GOVERNMENT COLLEGE (AUTONOMOUS) RAJAMAHENDRAVARAM DEPARTMENT OF ZOOLOGY
BOARD OF STUDIES MEETING MINUTES
The Board of Studies Meeting in Zoology Subject for the year 2022– 2023 was held in the Department of ZOOLOGY on 26-07-2022 at 3:00 PM with K.DURGA RAO In‐ charge in the Chair along with the following members.
1. University Nominee	:	Smt.Dr. P.VIJAYA NIRMALA
Adikavi Nannaya University, Rajamahendravaram

2. Subject Expert	:	Dr.N.SRINIVAS
Lecturer in Zoology,
P.R College (A), KAKINADA

3. Subject Expert	:	Smt.P.LAKSHMI CHAYA,
KGRL College, Bhimavaram.

4. Principal Scientist	:	Dr.N.VEERABHADRA RAO,
Scientist,
Fisheries research station,
Sri Venkateswara veterinary university, Undi,
West Godavari dst,
5. Student Nominee	:  D.SATISH B.Voc Commercial Aquaculture,  
                                                  Rajamahendravaram 


(1).

(2).

(3).

(4).

(5).
CHAIRMAN
Board of Studies Department of Zoology




	1.
	Dr.D. SAILAJA, M.Sc., NET,Ph.D
	

	2.
	 K.BABU M.Sc., SET&NET,B.Ed., (Ph.D)
	

	3.
	K.SUBHASHINI DEVI, M.Sc.,B.Ed.,M.Sc.,(M.B.F), SET (Ph.D)
	

	4.
	M.VIJAYA SANTHI M.Sc., SET
	

	5.
	K. SONIYA, M.Sc., B.Ed.,
	

	6.
	T.SAI SATYA RAGHUVEER M.Sc.,
	

	7.
	K.KEERTHI M.Sc.,
	

	8.
	CH.JYOTHI KUMARI M.Sc.,
	

	9.
	CH.DURGA BHAVANI HEMA M.Sc.,
	

	10.
	B.KUSUMA SRAVANI M.Sc.,
	

	11.
	V AHALYA  M.Sc.,
	

	12.
	B.NIVEDITHA DEVI M.Sc.,
	








CHAIRMAN
Board of Studies Department of Zoology

GOVERNMENT COLLEGE (A), RAJAMAHENDRAVARAM
DEPARTMENT OF ZOOLOGY
BOARD OF STUDIES (BOS)

The members present discussed various aspects of the Syllabi, Model question papers of both Theory and practical for three years B.Voc.COMMERCIAL AQUACULTURE that is to be implemented for the academic year 2022‐2023 and resolved the following.
Resolutions:

1) It is resolved to adapt the new curriculum prescribed by Andhra Pradesh State council of Higher Education (Revised common framework of CBCS for Colleges in Andhra Pradesh) for B.Voc Programmes.
2) Implementing Research based Pedagogical evaluation methods in the curriculum for internal assessment.
3) The modules are framed on par with the University Syllabus to accommodate student exchange programmes with other affiliated colleges.
4) It is resolved to introduce two papers in Zoology 1. Animal physiology, Embryology, cellular   metabolism& 2.Immunology and Animal biotechnology in Semester IV
5) It is resolved to introduce Internships for I,II and III years of B.Voc as follows
A) I Year – Community Service Programme (at the end of 2nd Semester)- 04 weeks.
B) II Year – on job training (at the end of 4th Semester) – 08 weeks
C) III Year- Industrial internships (Entire 5th or 6th Semester) – 03 Months
                 



It has been decide to introduce continuous internal assessment marks for total of 50 marks, which are to be distributed as follows (1stYearB.Voc. 2022‐2023)


I Year students :

	S.No
	Components
	Distribution of Marks

	1
	CIE I(After completion of 50% of syllabus)
	20

	2
	CIE II (Online exam)
	10

	3
	ATTENDANCE
	

Above95
%
	5
	




5

	
	
	91-95%
	4
	

	
	
	86-90%
	3
	

	
	
	81-85%
	2
	

	
	
	75-80%
	1
	

	
	
	Below 75%
	
	

	
	Pedagogical strategies
	

	4
	ASSIGNMENT
	5

	5
	Participation or paper presentation in student
Seminars/Workshops/Group discussion/Quiz/Study project/Field visit/Survey
	5

	6
	Viva-voce
	5

	*
	TOTAL
	50



A) The assessment component is designed as follows:
For I year students (CBCS pattern) Theory

Examination: Total • 100 M

	External exam
	‐
	50 M

	Internal exam
	‐
	50 M



Internal:

	Written examination (CIE-I)
	‐
	20M

	online exam (cie-ii)
	
	10M

	Assignment
	‐
	5M

	Seminar
	‐
	5M

	Attendance
	‐
	5M

	Group discussion	--
	
	5M


Question paper pattern:

	
	ESSAY QUESTIONS
	SHORT ANSWER QUESTIONS

	MODULE-I
	02
	02

	MODULE-II
	02
	02

	MODULE-III
	02
	02

	MODULE-IV
	02
	02


1. In PART-A, Answer any 4 Questions out of 8 questions, Each questions Carries 8 Marks.4x10=40Marksks

2. In PART-B, Answer any 5 Questions out of 8 questions, Each question Carries 2 Marks.5x2=10 Marks
      Practical exam would be conducted at the end of the each semester for B.Voc Commercial aquaculture.
I,II and III year.

	Internal exam at the end of 1, 3, 5 semester
External exam at the end of 2, 4,6 semester
	‐
‐
	50M
50M

	Total
	
	100M



6. It is resolved to introduce two papers in zoology 1. Animal physiology, Embryology, cellular metabolism& 2.Immunology and Animal biotechnology in Semester IV


Signature of the members present: 


(1).


(2).


(3).


(4).


(5).




CHAIRMAN
Board of Studies Department of Zoology

GOVERNMENT COLLEGE (AUTONOMOUS) RAJAMAHENDRAVARAM BOARD OF STUDIES MEETING 2022‐2023

Department of Zoology – Approved List of Examiners / Paper Setters

	Sl.
No.
	Name of the Assistant Professor
/ Associate Professor
	College

	1.
	Dr.N.SRINIVAS
	P.R. College(A), Kakinada

	2.
	Smt.Dr.M.NAGA PRASANNA
	GDC(W), Guntur

	3.
	Smt.Dr. P. PADMAVATHI
	ANU ,Guntur

	4.
	Smt.Dr.P.VIJAYA NIRMALA
	G.D. College, Vinukonda

	5.
	Smt. P.LAKSHMI CHYA
	KGRL College, Bhimavaram

	6.
	Smt. K. PADMAJA
	S.S.N. College, Narasaraopeta

	7.
	Sri Dr.KIRAN KUMAR PAPPU
	P.R Govt.Degree College(A), Kakinada

	8.
	Sri K. RAMAKRISHNA
	S.K.S.D. MahilaKalasala, Tanuku

	9.
	Sri K.S. VENKATA REDDY
	G.B.R. College, Anaparthi

	10.
	Sri D.V.B.K.R.L. SAI BABA
	S.K.B.R. College, Amalapuram

	11.
	Sri A. VENKATAPATHI RAJU
	S.K.B.R. College, Amalapuram

	12.
	Smt. K. USHA RANI
	D.N.R. College, Bhimavaram

	13.
	Smt. V.V. PADMAVATHI
	St. Theresa, Eluru

	14.
	Sri K. RAMESH BABU
	St. Theresa, Eluru

	15.
	Dr. K.R. SESHAGIRI RAO
	G.D.C. Women’s College, Guntur

	16.
	Sri N. SITA RAMA RAO
	Y.N. College, Narasapur

	17.
	Dr. MANIKYALA RAO
	A.N.R. College, Gudivada

	18.
	Dr. MADHUSUDHANA SASTRY
	Sri Sharon College, Ongole



Date: 26‐07‐2022


(1).

(2).

(3).

(4).

(5).	CHAIRMAN
Board of Studies Department of Zoology

GOVERNMENT COLELEGE (A) RAJAHMUNDRY
DEPARTMENT OF ZOOLOGY
Bachelor of Vocational Course (Commercial Aquaculture) SYLLABUS AND NAME OF THE PAPERS
NSDC, NSQF & ASCI - LEVELS OF ASSESSMENT (4, 5, 6 & 7)
	S.No
	CORE SUBJECTS
	NON-CORE SUBJECTS
	NSQF & NSDC
Levels of Assessment (UGC)

	1.
	First Year
	First Semester
	

	
	Core I
	Biology of fishes
	Zoology
	
4 (Certificate)

	
	Core II
	Principles and methods in
Aquaculture
	Chemistry
General English
Introduction to computer
	

	
	

	
	
	Second Semester
	

	
	Core III
	Brackish water Aquaculture & Mari culture
	Zoology
Chemistry
General English
Introduction to computer
	

5 (Diploma)

	
	Core IV
	Hatchery Management in Aquatic organisms
	
	

	
	

	2.
	Second Year
	Third Semester
	

	
	Core V
	Fresh water Aquaculture
	Zoology
Chemistry
General English
Introduction to computer
	



6 (Advanced Diploma)

	
	Core VI
	Fishing Methods
	
	

	
	
	
	
	

	
	
	Fourth Semester
	

	
	Core VII
	Ornamental Fisheries
	Zoology
Chemistry

	

	
	Core VIII
	Pathology in Aquaculture
	
	

	
	
	
	
	

	3.
	Third Year
	Fifth Semester
	

	
	Core IX
	Fish Microbiology and By- Products
	Zoology
Chemistry
	



7 (B.Voc, Degree)

	
	Core X
	Fish Processing Technology and Quality Control
	
	

	
	
	
	-
	

	
	
	
	

	Sixth Semester---INTERNSHIP

	








  SEMESTER -I
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	Government College  (Autonomous) Rajahmundry
	
Program & Semester
 B.voc.,Semester-I  

	Course Code


	TITLE OF THE COURSE
Animal Diversity – Biology of Non Chordates
	

	Teaching
	Hours Allocated: 60 (THEORY)
	L
	T
	P
	C

	Pre-requisites: 
	
	3
	1
	-
	3



Course Objectives:

1. Describe general taxonomic rules on animal classification
2. Classify Protozoa to Coelenterate with taxonomic keys
3. Classify Phylum Platy helminthes to Annelida phylum using examples from parasitic adaptation and vermin composting
4. Describe Phylum Arthropods to Mollusca using examples and importance of insects and Mollusca’s
5. Describe Echinodermata to Hemi chordata with suitable examples and larval stages in relation to the phylogeny

Course Outcomes:

	On Completion of the course, the students will be able to-

	CO1
	To understand the taxonomic position of protozoa to helminthes.

	CO2
	To understand the general characteristics of animals belonging to protozoa to Hemichordata

	CO3
	To understand the origin and evolutionary relationship of different phyla from protozoa to Hemichordata

	CO4
	To understand the structural organization of animals phylum from protozoa to Hemichordata

	CO5
	To understand the origin and evolutionary relationship of different phylum from annelids to hemichordates



Course with focus on employability / entrepreneurship / Skill Development modules

	Skill Development
	


	
	Employability
	
	
	Entrepreneurship
	



SYLLABUS

UNIT-I
1.1 Principles of Taxonomy- Binominal nomenclature –rules of nomenclature
PHYLUM PROTOZOA
1.2 General characters and classification of protozoa up to Classes with suitable examples
PHYLUM PORIFERA
1.3 General characters and classification of Porifera Up to classes with suitable examples
1.4 Skeleton in Sponges
1.5 Canal system in Sponges
UNIT-II
PHYLUM COELENTERATA
2.1 General characters and classification of Coelenterate  Up to classes with suitable examples
2.2 Polymorphism in Coelenterates
2.3 Corals and coral reefs
PHYLUM PLATYHELMINTHES
2.4 General characters and classification Up to classes with suitable examples
2.5 Parasitic adaptations in Helminthes
UNIT-III
PHYLUM NEMATIHELMINTHES
3.1 General characters and classification Up to classes with suitable examples
3.2 Life cycle and Pathogenicity of Ascaris lumbricoides
PHYLUM ANNELIDA
3.3 General characters and classification Up to classes with suitable examples
PHYLUM ARTHROPODA
3.4 General characters and classification Up to classes with suitable examples
UNIT-IV
PHYLUM MOLLUSCA
4.1 General characters and classification Up to classes with suitable examples
4.2 Pearl formation in Pelecypoda
PHYLUM ECHINODERMATA
4.3 General characters and classification Up to classes with suitable examples
PHYLUM HEMICHORDATA
4.4 General characters and classification Up to classes with suitable example
Text books:
1.  L.H. Hyman ‘The Invertebrates’ Vol I, II and V. – M.C. Graw Hill Company Ltd
2.  Kotpal, R.L. 1988 - 1992 Protozoa, Porifera, Coelenterata, Helminthes, Arthropoda, Mollusca, Echinodermata. Rastogi Publications, Meerut
3. E.L. Jordan and P.S. Verma ‘Invertebrate Zoology’ S. Chand and Company
Reference books:
1.  R.D. Barnes ‘Invertebrate Zoology’ by: W.B. Saunders CO., 1986
2.  P.S. Dhami and J.K. Dhami. Invertebrate Zoology. S. Chand and Co. New Delhi.
Web Links:
1.  
2. 
CO-PO Mapping:

( 1: Slight [Low];	2: Moderate[Medium];	3: Substantial[High],      '-' : No Correlation)

	
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PSO1
	PSO2
	PSO3

	CO1
	
	
	
	
	
	
	
	
	
	
	
	
	

	CO2
	
	
	
	
	
	
	
	
	
	
	
	
	

	CO3
	
	
	
	
	
	
	
	
	
	
	
	
	

	CO4
	
	
	
	
	
	
	
	
	
	
	
	
	

	CO5
	
	
	
	
	
	
	
	
	
	
	
	
	






GOVERNMENT COLLEGE (A), RAJAHMUNDRY CHOICE BASED CREDIT SYSTEM
B.Voc., COMMERCIAL AQUACULTRE SEMESTER-I, 2022-23
MODEL QUESTION PAPER
TITLE: ANIMAL DIVERSITY - BIOLOGY OF NON-CHORDATES
Time: 3 hrs.	Marks: 50

SECTION- A

109

Note: Answer any Four of the following questions. Draw labelled diagrams wherever necessary

4x 10= 40
1. Write the general characters of phylum protozoa and classify them up to classes.
(or)
2. Explain different types of canal systems in sponges.
3. Describe briefly polymorphism in Hydrozoa.
(or)
4. Write the general characters of phylum Platyhelminthes and classify them up to sub classes
5. Explain the life history of Ascaris lumbricoides. .
(or)
6. Write the general characters of phylum Annelida and classify them up to classes.
7 . Write an essay on pearl formation.
(or)
8. Write the general characters of the phylum Hemichordata and classify them up to classes.

SECTION- B
Answer any two of the following questions.	2x5=10M
9. Various cells in sycon
10. Class Demospongia
11. Atoll
12. Types of parasites
13. Class Crustacea


***




GOVERNMENT COLLEGE (A), RAJAHMUNDRY
I B.Voc. COMMERCIAL AQUACULTURE, SEMESTER-I, BLUE PRINT FOR QUESTION PAPER SETTER


	
	ESSAY
QUESTIONS
	VERY SHORT ANSWER
QUESTIONS

	MODULE-I
	02
	02

	MODULE-II
	02
	02

	MODULE-III
	02
	02

	MODULE-IV
	02
	02





1. In PART-A, Answer any 4Questions out of 8 questions, each questions Carries 8 Marks. 4X10=40Marks

2. In PART-B, Answer any 5 Questions out of 8 questions, each question Carries 2 Marks. 5x2=10 Marks

NOTE: The question paper setters are requested to kindly adhere to the format given in the above table
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	Government College  (Autonomous) Rajahmundry
	
Program & Semester
  I B.Sc. (I Sem)

	Course Code


	TITLE OF THE COURSE
ANIMAL DIVERSITY – BIOLOGY OF NONCHORDATES
	

	Teaching
	Hours Allocated: 30 (Lab)
	L
	T
	P
	C

	Pre-requisites: 
	
	0
	0
	3
	2











	Objectives:

1. To understand the importance of preservation of museum specimens
2. To identify animals based on special identifying characters
3. To understand different organ systems through demo or virtual dissections
4. To maintain a neat, labeled record of identified museum specimens

List of Experiments/Syllabus:

1.  Study of museum slides / specimens / models (Classification of animals up to orders)


Protozoa: Amoeba, Paramoecium, Paramoecium Binary fission and Conjugation, Vorticella, Entamoebahistolytica, Plasmodium vivax
Porifera: Sycon, Spongilla, Euspongia, Sycon- T.S & L.S, Spicules, Gemmule Coelenterata: Obelia – Colony & Medusa, Aurelia, Physalia, Velella, Corallium, Gorgonia, Pennatulav.
Platyhelminthes: Planaria, Fasciola hepatica, Fasciolalarval forms – Miracidium, Redia, Cercaria, Echinococcusgranulosus, Taeniasolium, Schistosomahaematobiumvii.
Nemathelminthes: Ascaris(Male & Female), Drancunculus, Ancylostoma, Wuchereria
Annelida: Nereis, Aphrodite, Chaetopteurs, Hirudinaria, Trochophore larva Arthropoda: Cancer, Palaemon, Scorpion, Scolopendra, Sacculina, Limulus, Peripatus, Larvae - Nauplius, Mysis, Zoea, Mouth parts of male &female Anopheles and Culex, Mouthparts of Housefly and Butterfly. xiii.
Mollusca: Chiton, Pila, Unio, Pteredo, Murex, Sepia, Loligo, Octopus, Nautilus,Glochidium larva Echinodermata: Asterias, Ophiothrix, Echinus, Clypeaster, Cucumaria, Antedon,
Bipinnaria larva
Hemichordata: Balanoglossus, Tornaria larva

2. Dissections:
1. Prawn: Appendages, Digestive system, Nervous system, Mounting of Statocyst
2. Insect Mouth Parts
3. Laboratory Record work shall be submitted at the time of practical ex amination
4. An “Animal album” containing photographs, cut outs, with appropriate write up about the above mentioned taxa. Different taxa/ topics may be given to different sets of students for this purpose
5. Computer - aided techniques should be adopted or show virtual dissections

Reference books:
1. Practical Zoology- Invertebrates S.S. Lal
2. Practical Zoology - Invertebrates P.S. Verma
3. Practical Zoology - Invertebrates K.P. Kurl
4. Ruppert and Barnes (2006) Invertebrate Zoology,8th Edition, Holt Saunders International Edition

 
Virtual Lab Links:
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	Government College  (Autonomous) Rajahmundry
	
Program & Semester
 B.voc.,Semester-I  

	Course Code


	TITLE OF THE COURSE
Core-I TITLE: BIOLOGY OF FISHES
	

	Teaching
	Hours Allocated: 60 (Theory)
	L
	T
	P
	C

	Pre-requisites: 
	
	3
	1
	-
	3


Course Objectives:
1. To introduce the learner to general morphology and taxonomy of fin & Shell fishes.

2. To study the Biological, Morphological and physiological characteristics of find & shell fishes

3. To provide the knowledge on the taxonomic characteristics of the fin & Shell fishes
Course Outcomes:

	On Completion of the course, the students will be able to-

	CO1
	By the end of the course the student will be equipped with the knowledge of taxonomy, morphology & physiology of fin & Shell fishes.

	CO2
	Knowledge on the basic taxonomic tools for the identification of fin & shell fishes will be learnt by the student.

	CO3
	

	CO4
	

	CO5
	





Course with focus on employability / entrepreneurship / Skill Development modules

	Skill Development
	


	
	Employability
	
	
	Entrepreneurship
	



Syallabus
Module 1: General Characteristics and Taxonomy of Fishes	(15 Hrs.)
1.1. General characters and Classification of fishes.
1.2. Sense organs in fishes (Neuromast organs) – lateral line system. Ampullae of Lorenzini.
1.3. Specialized organs in fishes – electric organs, Sound producing organs, Poison glands in fishes and Bioluminescence in fishes.
1.4. Air Bladder and Weberian Apparatus-Location of air bladder, Functions of air bladder, Location and Functions of weberian apparatus.

Module 2: Food and Feeding - Growth	(10 Hrs. )
2.1. Food and feeding habits – structural adaptations, classification based on food and feeding habits.
2.2. Types of fishes on the basis of the manner of capture and ingestion, Gastrosomatic index.


Module 3: Digestion, Respiration and Circulation	(15 Hrs. )
3.1. Digestive system – General morphological feature of digestive system in fishes, Digestive system and process of digestion.
3.2. Respiratory system – Types of gills, Structure of gill, mechanism of gill respiration.
3.3. Cardiovascular system – General features of heart and physiology of circulation, circulation.

Module 4: Reproduction, Excretion, Migration & Endocrine glands in fishes (10Hrs. )
4.1. Reproduction – ovary and testes, structure, development of primary and secondary sexual & Sexual dimorphism in fishes. Hormonal regulation of fish reproduction.
4.2. Excretion and osmoregulation-freshwater and marine fishes.
4.4. Endocrine	organs	in	fishes-Pituitary	gland,	thyroid	gland,	adrenal	gland, Urohypophysis,pancreatic islets and pineal organs.


Text books:
 Suggested reading Core reading
1. Moyle,P.B. and Cech,J.J. Fishes – An Introduction to Ichthyology Norman,J.R. A History of Fishes.
2. Bagenal. Methods of Fish Production in Freshwaters Nicholski, G.V. Ecology of Fishes.
3. Lagler. Ichthyology.
4. Matty. Fish Physiology.
5. Francis Day. Fishes of India.
6. Munro,I.S.R. The Marine and Freshwater Fishes of Ceylon.
7. CMFRI. The Commercial Molluscs of India.
Supplementary Reading
1. Purchon,R.D. The Biology of Mollusca.
2. Dorothy E Bliss. The Biology of Crustacea.
3. Nelson,J.S. Fishes of the World Berg,L.S. Classification of Fish Both Recent and Fossil.

Advanced Reading
1. Wootton, R.J. Fish Ecology.
2. FAO Identification Sheets for Fishery Purposes.

 

Reference books:
 
 Other Reference Books:
1. Marshall & Williams. Textbook of Zoology. Vol.I.
2. Parker and Hasswell. Textbook of zoology, Vertebrates. Vol.II.
3. Barnes. General Zoology
4. Day, F. The fishes of India.
5. S.S. Khanna. An introduction to fishes.
6. K.G. Lagler. Ichthyology.
7. Rath,A.K. Freshwater Aquaculture,
8. Santhanam, et.al. a Manual of Freshwater Aquaculture
9. Pillay,T.V.R. Aquaculture – Principles and Practices
10. Jhingran,V.G. Fish and Fisheries of India
11. Jhingran,V.G and Sehgal,K.L. Coldwater Fisheries of India.
12. Bardach, Rhyther and McLarney. Aquaculture
13. Huet, M. Textbook of Aquaculture.
14. 	Rogen, Pallin and Shehadeh. Integrated Agriculture and Aquafarming Farming system.
15. Boyd,C.E. Qater Quality in Warmwater Fish Ponds
16. Moyle,P.B. and Cech,J.J. Fishes – An Introduction to Ichthyology


Web Links:
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                                             GOVERNMENT COLLEGE (A), RAJAHMUNDRY
I B.Voc. COMMERCIAL AQUACULTURE, SEMESTER-I, CORE-I TITLE: BIOLOGY OF FISHES

BLUE PRINT FOR QUESTION PAPER SETTER




	
	ESSAY
QUESTIONS
	SHORT ANSWER
QUESTIONS

	MODULE-I
	02
	02

	MODULE-II
	02
	02

	MODULE-III
	02
	02

	MODULE-IV
	02
	02





1. In PART-A, Answer any 4 Questions out of 8 questions, Each questions Carries 8 Marks. 4X10=40Marks

2. In PART-B, Answer any 5 Questions out of 8 questions, Each question Carries 2 Marks. 2x5=10 Marks

NOTE: The question paper setters are requested to kindly adhere to the format given in the above table.

GOVERNMENT COLLEGE (A), RAJAHMUNDRY CHOICE BASED CREDIT SYSTEM
I B.Voc., COMMERCIAL AQUACULTRE SEMESTER-I, 2022-23
MODEL QUESTION PAPER
Time: 3 hrs.	TITLE: BIOLOGY OF FISHES, CORE-I	Marks: 50

SECTION- A

Note: Answer any FOUR of the following questions. Draw labelled diagrams where ever necessary 4x10=40M
1. Write an essay on General characters of Fishes
(or)
2. Describe various sense organs in Fishes.
3. Write an essay on reproduction in fishes
(or)
4. Enumerate the fish classification based on manner of capture and ingestion
5. Write an essay on types of gills in fishes and add a note on gill respiration
(or)
6. Describe in detail about process of digestion in fishes
7. Write an essay on process of Osmoregulation in marine fishes
(or)
8. Write an essay on endocrine glands in fishes 
Section -B

Answer any FIVE of the following questions.5x2=10M
9. Electric organs
10. Functions of air bladder
11. Benthos
12. Surface feeders
13. Single circuit circulation
***
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	Government College  (Autonomous) Rajahmundry
	
Program & Semester
 B.voc.,Semester-I

	Course Code

Eg: Geo101P
	Title of the course
Biology of fin fish & shell fish

	

	Teaching
	Hours Allocated: 60 (Lab)
	L
	T
	P
	C

	Pre-requisites: 
	
	0
	0
	3
	2



Objectives:


List of Experiments/Syllabus:

PRACTICALS: 
1. Study of mouth parts in herbivorous and carnivorousfishes
 2. Comparative study of digestive system of herbivorous and carnivorousfishes
 3. Length-weight relationship of fishes
 4. Gut content analysis in fishes and shrimp 
5. Mouth parts and appendages of cultivable prawns, shrimps 
6. Study of eggs of fishes, shrimps, prawns 
7. Study of oyster eggs 
8. Embryonic and larval development of fish 
9. Observation of crustacean larvae 
10. Study of nest building and brooding of fishes 

Reference books:

 
Virtual Lab Links:
 

  

GOVERNMENT COLLEGE (A), RAJAHMUNDRY 
Bachelor of Vocational course (Commercial Aquaculture) Semester-I,
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	Government College  (Autonomous) Rajahmundry
	
Program & Semester


	
	
	

	Course Code


	Core-II: TITLE: PRINCIPLES AND METHODS IN AQUACULTURE

	

	Teaching
	Hours Allocated: 60 (Theory)
	L
	T
	P
	C

	Pre-requisites: 
	
	3
	1
	-
	3



Course Objectives:

1. To study the aquatic environment their components.
2. To study the pond ecosystem
3. To study the cultivable fresh water fishes
Course Outcomes:


	On Completion of the course, the students will be able to-

	CO1
	By the end of the course the student will be equipped with the aquatic ecosystem

	CO2
	Knowledge on the pond ecosystem will be learnt by the student.

	CO3
	Knowledge on the cultivable fishes will be learnt by the student

	CO4
	By the end of the course the student will be equipped with the aquatic ecosystem

	CO5
	




Course with focus on employability / entrepreneurship / Skill Development modules

	Skill Development
	


	
	Employability
	
	
	Entrepreneurship
	



Syllabus 


Module 1 Introduction	(10 Hrs.)
1.1. History, definition, scope and significance of aquaculture, Blue Revolution, concepts of Blue Revolution.
1.2. Different aquaculture systems, classification of Aquaculture.
1.3. Based on organisms and based on levels of management intensity of culture systems

Module 2: Pond Ecology	(15 Hrs)
2.1. General concepts of ecology-Ecological factors, productivity of culture pond, carrying capacity, food chain and food web.
2.2. Nutrient cycles (Biogeochemical cycles) – Nitrogen, Phosphorous and Carbon.
2.4. Significance and important groups of phytoplankton, zooplankton and benthos in culture ponds.
2.5. Management of water and soil quality parameters.
Module 3: Types of ponds	& Cultivable Freshwater fishes	(15 Hrs)
3.1. Type of ponds – nursery, rearing and stocking.
3.2. Design and construction of fish farms
3.3. Criteria for the selection of species.
3.4. Cultivable freshwater fishes- carps, airbreathing fishes, tilapia, freshwater prawn.

Module 4: Brackishwater culture and mariculture	(15 Hrs)
4.1. Brackishwater resources and fishes of commercial importance – Milk fish, mullet, seabass, shrimps, crabs.
4.2. Major brackish water culture systems in India.
4.3. Different organisms in Mariculture –Edible oyster, pearl oyster and sea weeds.



Text books:
 
 Suggested reading Core reading
1. Rath,A.K. Freshwater Aquaculture,
2. Santhanam, et.al. a Manual of Freshwater Aquaculture
3. Pillay,T.V.R. Aquaculture – Principles and Practices
4. Jhingran,V.G. Fish and Fisheries of India
5. Jhingran,V.G and Sehgal,K.L. Coldwater Fisheries of India.
6. Bardach, Rhyther and McLarney. Aquaculture
7. Huet, M. Textbook of Aquaculture.
8. Rogen, Pallin and Shehadeh. Integrated Agriculture and Aquafarming Farming system.
9. Boyd,C.E. Qater Quality in Warmwater Fish Ponds
10. Moyle,P.B. and Cech,J.J. Fishes – An Introduction to Ichthyology
Supplementary Reading
1. Shepherd,J and Bromage, N. Intensive Fish Farming
2. Pillay,T.V.R. Advances in Aquaculture
3. Beveridge. Cage Culture
Advanced Reading
Stickney,R.R. Principles of Warmwater Aquaculture


Reference books:
 Other Reference Books:
1. Friedrich, H.: Marine Biology
2. Raymont, J.E.C.: Plankton and productivity in the Oceans, Volume 1.
3. Balakrishna Nair. N. and D.M. Thampy: A text book of Marine ecology
4. Broecker, W.S.: Chemical Oceanography
5. Sverdrup, H.V., M.W., Johnson and R.H. Fleming.: The Oceans - Their physics, chemistry and general biology. Prentice-Hall Inc. 1942.


 
Web Links:
 
Web resources
FAO http://www.fao.org/fishery/topic/4340/en NACA http://www.enaca.org/
VUAT http://www.vuatkerala.org/static/eng/advisory/fisheries/index.htm Aquaculture/Pond Dynamics http://pdacrsp.oregonstate.edu/pubs/ Wikipedia http://en.wikipedia.org/wiki/Aquaculture
Fish farming http://www.fishfarming.com/
ICAR http://www.icar.org.in/indiafishvoice/intro.html CIFA http://www.cifa.in/tech.htm
Aquaculture articles: http://aquafind.com/articles/aquaculture.php Aquaculture Artices http://www.aquarticles.com/
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GOVERNMENT COLLEGE (A), RAJAHMUNDRY
I B.Voc., (COMMERCIA AQUACULTURE), SEMESTER-I, CORE-II, : PRINCIPLES AND METHODS IN AQUACULTURE


BLUE PRINT FOR QUESTION PAPER SETTER


	
	ESSAY QUESTIONS
	SHORT ANSWER QUESTIONS

	MODULE-I
	02
	02

	MODULE-II
	02
	02

	MODULE-III
	02
	02

	MODULE-IV
	02
	02




1. In PART-A, Answer any 4Questions out of 8 questions, each questions Carries 8 Marks. 4X10=40Marks

2. In PART-B, Answer any 2Questions out of 5 questions, each question Carries 2 Marks. 2x5=10 Marks


NOTE: The question paper setters are requested to kindly adhere to the format given in the above table.

GOVERNMENT COLLEGE (A), RAJAHMUNDRY CHOICE BASED CREDIT SYSTEM
I B.Voc. COMMERCIAL AQUACULTRE SEMESTER-I, 2022-23
MODEL QUESTION PAPER
TITLE: CORE-II: PRINCIPLES AND METHODS IN AQUACULTURE,
Time: 3 hrs.	Marks: 50
SECTION- A



Note: Answer any Four  of the following questions. Draw labelled diagrams wherever necessary

1. What is scope and basis of aquaculture?(or)
2. Discuss different methods of aquaculture systems.
3. Describe in detail various concepts of pond ecology.
4. Write notes on Nitrogen cycle.
5. Describe in detail about the construction of fish farms.
6. Give an account on criteria for the selection of a species for culture.
7. Write an essay on any four commercially important brackish water fishes.
8. Describe in detail about brackish water culture systems in India.

SECTION- B



4x 10= 40


Answer any FIVE of the following questions.	5x2=10
9. Traditional culture
10. Intensive culture
11. Food Web
12. Phytoplankton
13. Tilapia
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	Government College  (Autonomous) Rajahmundry
	
Program & Semester
 Eg: I B.Sc. (I Sem)

	Course Code


	TITLE OF THE COURSE

	

	Teaching
	Hours Allocated: 30 (Lab)
	L
	T
	P
	C

	Pre-requisites: 
	
	0
	0
	3
	2



Objectives:

A
B
C

List of Experiments/Syllabus:

          Lab/Industrial training/Institutional training 
       • Any 3 field visits 
Hatcheries
Aqua culture ponds
Seed farms
• 15 days Industrial training Or
Internships 
 • Lab work related to the concerned paper Or
 • Mini Project with presentation

Reference books:

 
Virtual Lab Links:
 





 

SEMESTER -II
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	Government College  (Autonomous) Rajahmundry
	
Program & Semester


	
	
	

	Course Code


	TITLE OF THE COURSE

	

	Teaching
	Hours Allocated: 60 (Theory)
	L
	T
	P
	C

	Pre-requisites: 
	
	3
	1
	-
	3



Course Objectives:
1. To understand the animal kingdom .
	
2. To understand the taxonomic position of Protochordata to Mammalia.

3. To understand the general characteristics of animals belonging to Fishes to Reptilians.

4. To understand the body organization of Chordata.

                  5.   To understand the taxonomic position of Protherian mammals


Course Outcomes:

	On Completion of the course, the students will be able to-

	CO1
	Describe general taxonomic rules on animal classification of chordates

	CO2
	Classify Protochordata to Mammalia with taxonomic keys

	CO3
	Understand Mammals with specific structural adaptations

	CO4
	Understand the significance of dentition and evolutionary significance

	CO5
	Understand the origin and evolutionary relationship of different phyla from Prochordata to Mammalia



Course with focus on employability / entrepreneurship / Skill Development modules

	Skill Development
	


	
	Employability
	
	
	Entrepreneurship
	











Syllabus:

Unit - I
1.1 General characters and classification of Chordata upto classes

1.2 Protochordata- Salient features of Cephalochordata 

1.3 Salient features of Urochordata

1.4 Structure and life history of Herdmania
Unit - II
2.1 Cyclostomata, General characters, Comparison ofPetromyzon and Myxine

2.2 Pisces : General characters of Fishes

2.3 Scoliodon: External features, Digestive system
2.4 Migration in Fishes

2.5 Types of Scales
          Unit - III
3.1 General characters of Amphibia

3.2 Classification of Amphibiaup to orders with examples.

3. 3	Ranahexadactyla: External features, Digestive system, Respiratory system
3.4 Reptilia: General characters of Reptilia
3.5 Calotes:External features

Unit - IV

4.1 Aves General characters of Aves, Columba livia: External features
4.2 Migration in Birds

4.3       General characters of Mammalia
         4.4         Classification of Mammalia up to sub - classes with examples




BLUE PRINT

	Unit
	Essay
	Short

	I
	2
	2

	II
	2
	2

	III
	2
	2

	IV
	2
	2

	
	
	





Text books:
4.  
5.  
6. 
Reference books:
·  J.Z. Young, 2006. The life of vertebrates. (The Oxford University Press, New Delhi). 646 pages. Reprinted
· Arumugam, N. Chordate Zoology, Vol. 2. SarasPlublication. 278 pages. 200 figs.
· A.J. Marshall, 1995. Textbook of zoology, Vertebrates. (The McMillan Press Ltd., UK). 852 pages. (Revised edition of Parker &Haswell, 1961).
· M. EkambaranathaAyyar, 1973. A manual of zoology. Part II. (S. ViswanathanPvt. Ltd., Madras).
· P.S. Dhami& J.K. Dhami, 1981. Chordate zoology. (R. Chand & Co.). 550 pages.
· Gurdarshan Singh & H. Bhaskar, 2002. Advanced Chordate Zoology. Campus Books, 6 Vols., 1573 pp., tables, figs.
Web Links:
3.  
4. 

CO-PO Mapping:
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Co-curricular activities (suggested)
· Preparation of charts on Chordate classification (with representative animal photos) and retrogressive metamorphosis
· Thermocol or Clay models of Herdmania and Amphioxus
· Visit to local fish market and identification of local cartilaginous and bony fishes
· Maintaining of aquarium by students
· Thermocol model of fish heart and brain
· Preparation of slides of scales of fishes
· Visit to local/nearby river to identify migratory fishes and prepare study notes
· Preparation of Charts on above topics by students (Eg: comparative account of vertebrate heart/brain/lungs, identification of snakes etc.)
· Collecting and preparation of Museum specimens with dead frogs/snakes/lizards etc., and/or their skeletons
· Additional input on types of snake poisons and their antidotes (student activity).
· Collection of bird feathers and submission of report on Plumology
· Taxidermic preparation of dead birds for Zoology museum
· Map pointing of prototherian and metatherian mammals
· Chart preparation for dentition in mammals

GOVERNMENT COLLEGE (A) RAJAMAHENDRAVARAM DEPARTMENT OF ZOOLOGY
ZOOLOGY MODEL PAPER FOR II SEMESTER ZOOLOGY - PAPER - II
ANIMAL DIVERSITY – BIOLOGY OF CHORDATES

Time: 2.30 hrs	Max. Marks: 50

SECTION-I
I. Answer any Four of the following: Draw labelled diagrams wherever necessary 4x10= 40

1. Explain the life history of Herd mania
                                                                   OR
2. Explain the origin and general characters of chordates
3.  Compare the characters of Petromyzon and Myxine

                                                                    OR
     4. Describe the external features of scoliodon
      5. Describe the external characters of Rana

                                                                    OR
     6. Explain the external features of Calotes
          7. Write an essay on migration in birds
                                                                    OR
     8. Explain the external features of Columbia livia
SECTION-II

II. Answer any FIVE of the following:	5x2=10 Draw labeled diagrams wherever necessary
5. Amphioxus                                            
6. Placoid scale

7. Quill feather

8. Prototheria

             9. Anadromous migration
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	Government College  (Autonomous) Rajahmundry
	
Program & Semester
 Eg: 

	Course Code


	TITLE OF THE COURSE

	

	Teaching
	Hours Allocated: 30 (Lab)
	L
	T
	P
	C

	Pre-requisites: 
	
	0
	0
	3
	2



Objectives:

· To understand the taxidermic and other methods of preservation of chordates
· To identify chordates based on special identifying characters
· To understand internal anatomy of animals through demo or virtual dissections, thus directing the student for “empathy towards the fellow living beings”
· To maintain a neat, labeled record of identified museum specimens

List of Experiments/Syllabus:

OBSERVATION OF THE FOLLOWING SLIDES / SPOTTERS / MODELS

1. Protochordata :Herdmania, Amphioxus, Amphioxus T.S through pharynx.

2. Cyclostomata :Petromyzon and Myxine.

3. Pisces : Pristis, Torpedo, Hippocoampus ,Exocoetus, Echeneis, Labeo, Catla, Clarius,Channa, Anguilla.
4. Amphibia :Ichthyophis, Amblystoma, Axolotl larva, Hyla,

5. Reptilia: Draco, Chamaeleon, Uromastix,,Testudo, Trionyx, Russels viper, Naja,

Krait, Hydrophis, Crocodile.
6. Aves : Psittacula, Eudynamis, Bubo, Alcedo.

7. Mammalia: Ornithorhynchus,Pteropus,Funambulus.



Dissections-
1. ScoliodonIX and X, Cranial nerves

2. ScoliodonBrain.
3. Mounting of fish scales

Note: 1. Dissections are to be demonstrated only by the faculty or virtual.
2. Laboratory Record work shall be submitted at the time of practical examination.





Reference books:
1. S.S.Lal, Practical Zoology – Vertebrata

2. P.S.Verma, A manual of Practical Zoology – Chordata

Virtual Lab Links:
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	Government College  (Autonomous) Rajahmundry
	
Program & Semester


	
	
	

	Course Code


	TITLE OF THE COURSE
BRACKISH WATERAQUACULTURE AND MARI CULTURE
	

	Teaching
	Hours Allocated: 60 (Theory)
	L
	T
	P
	C

	Pre-requisites: 
	
	3
	1
	-
	3




Course Objectives:
      To provide basic biology of the species used for brackish water aquaculture and Mari culture.

To give an introduction to brackish water aquaculture practices.
               
              To provide a basic idea about various Mari culture practices.

Course Outcomes:

	On Completion of the course, the students will be able to-

	CO1
	Knowledge on the biology and biological cycle of the brackish water & marine cultivable species will be learnt

	CO2
	Knowledge on the brackish water culture practices will be learnt by the  student

	CO3
	Knowledge on the Mari culture will be learnt by the student.



Course with focus on employability / entrepreneurship / Skill Development modules

	Skill Development
	


	
	Employability
	
	
	Entrepreneurship
	















Syllabus:

Module 1: Introduction	15 Hours
1.1. Introduction, history, development and present status of brackish water farming in  India.
1.2. Selection of site, general planning and design of brackish water farms.

Module 2: Brackish water Finfish Culture	15 Hours
2.1. Selection of cultivable species in brackish water systems, their biology and culture practices – monoculture and polyculture 
2.2. Nursery, rearing and grow out in ponds, cages and pens.

Module 3: Crustacean Culture	15 Hours
3.1. Species of shrimps cultured in brackish water and their biology – Penaeus monodon,
3.2. Extensive, semi-intensive and intensive shrimp farming practices.
3.3. Crab culture (Scylla serrata, ) Pond design, management of crab farm, fattening process of crab, economics-cage culture and pen culture
Module 4: Mari culture	15 Hours
4.1. Ecological subdivisions of the sea. Selection of site and selection of materials for sea farming.
4.2. Different designs of open sea farming structures – construction of cages bioengineering problems and solutions –
4.3.  scope of open sea farming in India


Text books:
7.  
8.  
9. 
Reference books:
3.  
4.  
Web Links:
5.  
6. 

CO-PO Mapping:
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	Government College  (Autonomous) Rajahmundry
	
Program & Semester
 Eg: I B.Sc. (I Sem)

	Course Code


	TITLE OF THE COURSE

	

	Teaching
	Hours Allocated: 30 (Lab)
	L
	T
	P
	C

	Pre-requisites: 
	
	0
	0
	3
	2





Objectives:


List of Experiments/Syllabus:

1. Identification of important cultivable carps 
2.  Identification of important cultivable air-breathing fishes
3. Identification of important cultivable fresh water prawns 
       4. Identification of different life history stages of fish 
       5. Identification of different life history stages of fresh water prawn 
       6. Collection and study of weed fish
       7. Identification of commercially viable crabs – Scylla cerrata, Portunus pelagicus, P.sanguinolentus, Neptunus pelagicus, N. Sanguinolentus 
      8. Identification of lobsters – Panulirus polyphagus, P.ornatus, P.homarus, P.sewelli, P.penicillatus 
      9. Identification of oysters of nutritional significance – Crossostrea madrasensis, C.gryphoides, C. cucullata,    C.rivularis , Picnodanta 
    10. Identification of mussels and clams 
    11. Identification of developmental stages of oysters
     12. Field visit to aqua farm and study of different components like dykes etc
 
 
Reference books:


 
Virtual Lab Links:
 





 

SEMESTER – II PAPER-III CORE 3
BRACKISHWATER AND MARICULTURE
PRACTICAL MODEL PAPER
I. Identify the following specimens and write a short notes on their commercial Importance 5x4=20M 
a. Carp 
b. Freshwater prawn 
c. Stages of prawn 
d. Crab 
e. Oysters 
f. Mussel/clam 
II. Record 05M 

· 



Internal Evalution

· Assignments
· Seminars
· Quiz
· Field Trips

Suggested reading Core reading
1. Pillay T.V.R - Aquaculture – Principles and practices
2. Chen, L.C. – Aquaculture in Taiwan
3. Milne P H. – Fish and Shell fish farming in coastal waters
4. Ivenson E.S. – Farming the edge of the sea
5. Bandach, Rhyster V McLarney – Aquaculture
6. Jhingwa V.A – Fish and Fisheries of India
7. Kurian,C.V and Sebastian V.O. – Prawn and Prawn fisheries of India
Supplementary Reading
1. Pillay TVR – Advances in Aquaculture
2. Pillay TVR – Coastal Aquaculture in the Indo-Pacific
Advanced Reading
1. Heut M. – Text book of fish culture
2. Sheperd and Bromage N. – Intensive Fish Farming
Other references:
1. Welch, P.S. Limnology. McGrawHill, NY, 1952.
2. Hutchinson, G.E. A Treatise on Limnology, Vols. I & II. John Wiley & Sons, 1957.
3. Ruttner, F. Fundamentals of Limnology. Translated by D.G. Frey and F.E.Fry. University of Toronto Press, 1968.
4. Wetzel, R.G. Limnology. W.B. Saunders Co., 1975.
5. Reid, G.K. & R.D. wood. Ecology of inland waters and Estuaries. Van Nostrand Company, 1976.
5. Cole, C.A. Textbook of Limnology. The C.V. Mosby Co., 1983.
6. Friedrich, H.: Marine Biology
7. Raymont, J.E.C.: Plankton and productivity in the Oceans, Volume 1.
8. Balakrishna Nair. N. and D.M. Thampy: A text book of Marine ecology
9. Broecker, W.S.: Chemical Oceanography
10. Sverdrup, H.V., M.W., Johnson and R.H. Fleming.: The Oceans – Their physics, chemistry and general biology. Prentice-Hall Inc. 1942.








GOVERNMENT COLLEGE (A), RAJAHMUNDRY
I B.Voc., (COMMERCIAL AQUACULTURE), SEMESTER-II,
CORE-IV Brackish water Aquaculture and Mari culture

BLUE PRINT FOR QUESTION PAPER SETTER





	
	ESSAY QUESTIONS
	SHORT ANSWER QUESTIONS

	MODULE-I
	02
	02

	MODULE-II
	02
	01

	MODULE-III
	02
	02

	MODULE-IV
	02
	02




1. In PART-A, Answer any4 Questions out of 8 questions, Each questions Carries 8 Marks. 4X10=40Marks

2. In PART-B, Answer any 5 Questions out of 8 questions, Each question Carries 2 Marks. 2x5=10 Marks


NOTE: The question paper setters are requested to kindly adhere to the format given in the above table.
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	Government College  (Autonomous) Rajahmundry
	
Program & Semester


	
	
	

	Course Code


	TITLE OF THE COURSE
        
          Hatchery Technology in 
          Aquatic organisms

	

	Teaching
	Hours Allocated: 60 (Theory)
	L
	T
	P
	C

	Pre-requisites: 
	
	3
	1
	-
	3




Course Objectives:

· To understand the current methodology and various techniques of commercial seed production.

· To develop basic knowledge on the spawning, larval rearing and feeding of the commercially important species.

·  Hatchery management strategies


Course Outcomes:

	On Completion of the course, the students will be able to-

	CO1
	Knowledge on the biology and biological cycle of the brackishwater & marine cultivable specieswill be learnt.

	CO2
	Knowledge on the brackish water culture practices will be learnt by the student.

	CO3
	Knowledge on the Mari culture will be learnt by the student


 
Course with focus on employability / entrepreneurship / Skill Development modules

	Skill Development
	


	
	Employability
	
	
	Entrepreneurship
	








Syllabus:

Module 1: Carp Hatchery	15 Hours
1.1. Hatchery management-seed production of carps.
1.2. Hypophysation of Indian major carps, history of hypophysation. Pituitary gland. Collection and preservation of gland. Other ovulating agents.
Module 2: Carp Production System and Seed production of other Fishes 15 Hours
2.1. Transport of fish seed and brood fishes. Causes of mortality during transport, techniques of transport, open and closed systems, methods of transportation, use of anaesthetics.
2.2. Bundh breeding, types of bundh breeding techniques. Problems of bundh breeding.

Module 3: Seed Production of Crustaceans and Molluscs	15 Hours
3.1. Seed production and nursery rearing of Penaeus indicus and
Macrobrachium rosenbergii.
3.2. Hatchery operations of pearl oysters, crabs.

Module 4: Hatchery Management and Design of shrimp hatcheries	15 Hours
4.1. Site selection
4.2. Operation and management of maturation section.
4.3. Operation and management of larval section.
4.4. Operation and management of post larval section
4.5. Live feed culture system, Mechanical and biological filters.


Text books:
10.  
11.  















Reference books:
1.  Pillay, T.V.R. & M.A. Dill. Advances in Aquaculture. Fishing News (Books) Ltd., England, 1979.
2. Stickney, R.R. Principles of Warm water Aquaculture. John Wiley & Sons Inc.,1979.
3. Hepher, B. & Y. Prugim. Commercial Fish Farming. John Wiley & Sons Inc.,1981.
4. Boyd, C.E. Water Quality Management for Pond Fish Culture. Elsevier Scientific Publishing Company, 1982.
5. Jhingran, V.G. Fish and Fisheries of India. Hindustan Publishing Corporation India, 1982
6. Turcker, C.S. (ed.). Channel Catfish Culture. Elsevier, 1985.
7. Bose, A.N. et. Al. Coastal Aquaculture Engineering. Oxford & IBH Publishing Company Pvt. Ltd., 1991

Web Links:
12.  
13. 

CO-PO Mapping:

( 1: Slight [Low];	2: Moderate[Medium];	3: Substantial[High],      '-' : No Correlation)

	
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PSO1
	PSO2
	PSO3

	CO1
	
	
	
	
	
	
	
	
	
	
	
	
	

	CO2
	
	
	
	
	
	
	
	
	
	
	
	
	

	CO3
	
	
	
	
	
	
	
	
	
	
	
	
	

	CO4
	
	
	
	
	
	
	
	
	
	
	
	
	

	CO5
	
	
	
	
	
	
	
	
	
	
	
	
	









Internal Evalution

· Assignments
· Seminars
· Quiz
· Field Trips



Suggested Reading Core reading
1. Chodar SL Hypophysation in Indian Major Carps
2. CMFRI Spl. Bul. Hatchery Operation of Penaied Shrimps
3. Venkataraman GS The Cultivation of Algae
4. MPEDA Sea Fishes
5. CMFRI sp Bul Artificial Reefs and Sea Farming Techniques

Supplementary Reading
1. Jhingran VG Fish and Fisheries of India
2. Raymond EG Plankton and Productivity of Oceans
3. Boney AD Phytoplankton

Advanced Reading
1. Pillay, TVR and Kutty MN, Principles and Practices of Aquaculture
2. Harvey BJ and Hoar WS, Principle and Practice of Induced Fish Breeding
3. Woyanarovich E and Horrath L., The Artificial Propagation of Warm, Water Fishes- Manual for Extension.

Other Reference Books:
8. Pillay, T.V.R. & M.A. Dill. Advances in Aquaculture. Fishing News (Books) Ltd., England, 1979.
9. Stickney, R.R. Principles of Warm water Aquaculture. John Wiley & Sons Inc.,1979.
10. Hepher, B. & Y. Prugim. Commercial Fish Farming. John Wiley & Sons Inc.,1981.
11. Boyd, C.E. Water Quality Management for Pond Fish Culture. Elsevier Scientific Publishing Company, 1982.
12. Jhingran, V.G. Fish and Fisheries of India. Hindustan Publishing Corporation India, 1982
13. Turcker, C.S. (ed.). Channel Catfish Culture. Elsevier, 1985.
14. Bose, A.N. et. Al. Coastal Aquaculture Engineering. Oxford & IBH Publishing Company Pvt. Ltd., 1991.


GOVERMENT COLLEGE (A), RAJAHMUNDRY
B.Voc., (COMMERCIAL AQUACULTURE), SEMESTER-II, CORE-IV HATCHERY TECHNOLOGY IN AQUATIC ORGANISMS
BLUE PRINT FOR QUESTION PAPER SETTER





	
	ESSAY QUESTIONS
	SHORT ANSWER QUESTIONS

	MODULE-I
	02
	02

	MODULE-II
	02
	02

	MODULE-III
	02
	02

	MODULE-IV
	02
	02




1. In PART-A, Answer any 5 Questions out of 8 questions, Each questions Carries 8 Marks. 4X10=40Marks

2. In PART-B, Answer any 5 Questions out of 8 questions, Each question Carries 2 Marks. 2x5=10 Marks




NOTE: The question paper setters are requested to kindly adhere to the format given in the above table




	
	










GOVERNMENT COLLEGE (A) RAJAHMUNDRY
CHOICE BASED CREDIT SYSTEM
 B.Voc., COMMERCIAL AQUACULTRE SEMESTER-IV, 2022-23
MODEL QUESTION PAPER
                            Core IV  Title:  Hatchery Technology in Aquatic organisms      
          Time: 2.30 hrs                                                                                    Marks: 50


	SECTION A
          ANSWER ANY FIVE OF THE FOLLOWING.        4X10= 40M                                                  

           DRAW DIAGRAMS WHERE EVER NECESSARY                                                                            
1. Write notes on seed production of carps. 
(OR)
2. Explain about hypophysation of Indian major carps.

         3. Write in detailed about transport of fish seed.
(OR)
         4. Describe Briefly types of bundh breeding techniques.

         5. Discuss about nursery rearing of Penaeus indicus.
(OR)
         6. Writes notes on hatchery operations of pearl oysters.

         7. Describe briefly site selection of shrimp hatchery.
(OR)
        8. Discuss about live feed culture systems.

                                                                                                                                                          

	SECTION B
ANSWER ANY TWO OF THE FOLLOWING                    5X2=10M                                                                                   
9. Eastern pit hatchery
10. Dosage for injection
11. Use of anaesthetics
12. Temperature
13. Biological filters
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	Government College  (Autonomous) Rajahmundry
	
Program & Semester
 Eg: I B.Sc. (I Sem)

	Course Code


	TITLE OF THE COURSE
Hatchery Technology in Aquatic Organisms
	

	Teaching
	Hours Allocated: 30 (Lab)
	L
	T
	P
	C

	Pre-requisites: 
	
	0
	0
	3
	2


	

Objectives:

A
B
C

List of Experiments/Syllabus:

I.  Identification of Carps
1. Catla catla
2. Labeo rohita
II. Identification of Shrimp/Prawns
1. Penaeus monodon
2. Macrobrachium rosenbergii
III. Identification of Pearl oysters
1. Pinctada margaritifera
2. P. maxima
IV. Identification of Crabs
1. Scylla serrata
2. S. tranquibarica
V. Dissections
1. Moulting of the shrimp/prawn appendages
2. Nervous system of shrimp/prawn
3. Eye stalk ablation in shrimp/prawn
4. Pituitary gland extract in fishes






Reference books:

 
Virtual Lab Links:
 




























GOVERNMENT COLLEGE (A) RAJAMAHENDRAVARAM
DEPARTMENT OF ZOOLOGY
I B.VOC COMMERCIAL AQUACULTURE
Core IV Hatchery Technology in Aquatic Organisms
Practical examination model paper            
Max. Marks 50                                 
I. Identify and write notes on                                                                                                  4x5=20M
a) Catla catla
                   b) Penaeus monodon
                    c) Pinctada margaritifera
                     d) Scylla serrata

II. Dissection                                                                                                                          1x20=20M
              Nervous system of shrimp/prawn
III. Record                                                                                                                                          10M                                                                 


	                   GOVERNMENT COLLEGE (A) RAJAHMUNDRY
        B.Voc., COMMERCIAL AQUACULTRE       SEMESTER-II, 2022-23
MODEL QUESTION PAPER
                                          Title: Brackish water Aquaculture and Mari culture 	.                                                                                                Marks: 50                                                                                              Time: 2.30 hrs

	SECTION A
ANSWER ANY FIVE OF THE FOLLOWING. DRAW DIAGRAMS WHERE EVER NECESSARY             4X10=40Marks
                                                                                                                                                                                                                                         

	1. Write Present status of brackish water farming in India.
	(OR)
2. Describe the Abiotic and biotic factors in brackish water culture pond.

3. Write an essay on brackish water finfish culture.
                                            (OR)
4. Write in detail about monoculture and polyculture. 

5. Write an essay on brackish water shellfish culture. 
                                           (OR)
6. Write an essay on shrimp culture


7.  Describe the soil parameters in brackish water culture pond
                                           (OR)
8. Describe role of Microalgae in Aquaculture


	SECTION B
ANSWER ANY FIVE OF THE FOLLOWING                             5X2=10M
                                                                             

	9. Abiotic factors 
10. Brackish water fishes
11. Monoculture
 12. Chanos chanos 
13. Penaeus indicus
 14. pH 
15. Dissolved Oxygen (DO)
 16. Mari culture
















 SEMESTER –III
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	Government College  (Autonomous) Rajahmundry
	
Program & Semester


	
	
	

	Course Code


	TITLE OF THE COURSE
Semester-III Core-V Freshwater Aquaculture
	

	Teaching
	Hours Allocated: 60 (Theory)
	L
	T
	P
	C

	Pre-requisites: 
	
	3
	1
	-
	3


	

Course Objectives:

·  To give an introduction to Fresh water aquaculture practices
· To develop the basic knowledge of Fin fish and shellfish culture systems


Course Outcomes:

	On Completion of the course, the students will be able to-

	CO1
	At the end of the course student can able to gain the knowledge on the fresh water aquaculture practices

	CO2
	Knowledge on the culture systems be learnt by the student



Course with focus on employability / entrepreneurship / Skill Development modules

	Skill Development
	


	
	Employability
	
	
	Entrepreneurship
	
















Syllabus:

Module 1: Freshwater Fish Culture	(10 Hrs)
1.1.	Various freshwater organisms used for aquaculture in India.
1.2. Management of carp culture ponds- Nursery rearing and stocking ponds –Preparation of ponds– different methods for the eradication of weed fishes, predators, aquatic insects and aquatic weeds, stocking and post stocking management, harvesting.
1.3. Culture of air breathing fishes- Channa, Heteropneustes, Clarius, Anabas.

Module 2: Culture of Prawns and Molluscs	(10 Hrs)
2.1. Cultivable species of freshwater prawns and their biology.
2.2. Essentials of prawn Hatchery; Culture management techniques of Nursery and Grow-out ponds
2.2.	Freshwater pearl culture – Present status of freshwater pearl culture and production in India.
Module 3 Reservoir fisheries & Integrated Farming	(10 Hrs)
4.1. Major reservoirs in India, measures for increasing production from reservoirs in India
4.2. Recent development in integrated farming – Rice cum fish culture, Duck cum fish culture, Poultry cum fish culture and Pig cum fish culture.
4.3. Organic aqua farming.
4.4. Fish culture in cages and pens.

Module 4: Aquaculture for stable environment	(10 Hrs)
3.1. Sewage fed fish culture, sewage treatment,– Sewage cum fish culture in India.
3.1. Fish in relation to public health – Larvivores fishes and mosquito eradication using fishes.



Text books:
14.  
15.  
16. 
Reference books:
5.  
6.  
Web Links:
7.  
8. 

CO-PO Mapping:

( 1: Slight [Low];	2: Moderate[Medium];	3: Substantial[High],      '-' : No Correlation)
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Internal Evalution

· Assignments
· Seminars
· Quiz
· Field Trips

Suggested reading Core reading
1. Jhingran, V.G. Fish and fisheries of India. Hindustan Publ. Corporation (India), 1982.
2. Santhanam, R. et. Al. A Manual of Freshwater Aquaculture. Oxford & IBH Publishing Co. Pvt. Ltd., 1987.
3. Pilley, T.V.R. Aquaculture – Principles and Practices. Fishing News (Books) Ltd., London, 1990.
4. Pandey, A.C. Air Breathing Fishes. Reliance Publishing House, New Delhi, 1990.
Supplementary Reading
1. Welch, P.S. Limnology. McGrawHill, NY, 1952.
2. Hutchinson, G.E. A Treatise on Limnology, Vols. I & II. John Wiley & Sons, 1957.
3. Ruttner, F. Fundamentals of Limnology. Translated by D.G. Frey and F.E.Fry. University of Toronto Press, 1968.
4. Wetzel, R.G. Limnology. W.B. Saunders Co., 1975.
5. Reid, G.K. & R.D. wood. Ecology of inland waters and Estuaries. Van Nostrand Company, 1976.

Other Reference Books:
1. Cole, C.A. Textbook of Limnology. The C.V. Mosby Co., 1983.
2. Bardach, et. Al. Aquaculture – The Farming and Husbandry of Freshwater and Marine Organisms. John Wiley & Sons, NY, 1972.
3. Stickney, R.R. Principles of Water Aquaculture. John Wiley & Sons, NY, 1979.
4. Chondar, C.L. Hypophysation of Indian major carps. Satish Book Enterprise, Agra, 1980.
5. Janardhana Rao, K. & S.D. Tripathi. A Manual of Giant Freshwater Prawn Hatchery. CIFA, Kausalyaganga, Orissa, India, 1993.
6. Iso Matsui. Theory and Practice of Eel Culture. American Publishing Co. Pvt. Ltd., 1980.

GOVERNMENT COLLEGE (A), RAJAHMUNDRY
I B.Voc. (COMMERCIA AQUACULTURE), SEMESTER-III,
CORE-V Freshwater Aquaculture

BLUE PRINT FOR QUESTION PAPER SETTER


	
	ESSAY QUESTIONS
	SHORT ANSWER QUESTIONS

	MODULE-I
	02
	02

	MODULE-II
	02
	02

	MODULE-III
	02
	02

	MODULE-IV
	02
	02




1. In PART-A, Answer any 5 Questions out of 8 questions, Each questions Carries 8 Marks. 4X10=40Marks

2. In PART-B, Answer any 2Questions out of 5 questions, Each question Carries 2 Marks. 2x5=10 Marks


NOTE: The question paper setters are requested to kindly adhere to the format given in the above table

GOVERNMENT COLLEGE (A), RAJAHMUNDRY CHOICE BASED CREDIT SYSTEM
I B.Voc., COMMERCIAL AQUACULTRE SEMESTER-III, 2022-23 MODEL QUESTION PAPER
TITLE: FRESH WATER AQUACULTURE, CORE-V
Time: 3 hrs.	Marks: 50


SECTION- A

Note: Answer any FIVE of the following questions. Draw labelled diagrams wherever necessary4x10=40
1. Write an essay on management of carp culture ponds
(or)
2. Write an essay on stocking ponds.
3. Write an essay on essentials of prawn hatchery
(or)
4. Write an essay on fresh water pearl culture and present status
5. Write an essay on major reservoirs fishery resources in India.
(or)
6. Give an account on integrated fish farming
7. Write an essay on sewage fed fish culture
(or)
8. Write an essay on sewage cum fish culture in India

SECTION- B
    Answer any FIVE of the following questions.                         5x2=10M 
1. Zooplankton
2. Cat fishes
3. Shrimp culture
4. Fresh water prawn
5. Cages
6. Pens
7. Algal blooms
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	Government College  (Autonomous) Rajahmundry
	
Program & Semester


	
	
	

	Course Code


	TITLE OF THE COURSE
        Semester-III, Core-VI Fishing Methods

	

	Teaching
	Hours Allocated: 60 (Theory)
	L
	T
	P
	C

	Pre-requisites: 
	
	3
	1
	-
	3




Course Objectives:

· A To develop basic knowledge about various crafts
· To understand operation of various fishing gears
· To create awareness about fish finding devices


Course Outcomes:

	On Completion of the course, the students will be able to-

	CO1
	 Student will learn the knowledge on the crafts.

	CO2
	Mechanism involved in the operation of the fishing gear will be learnt by the student.

	CO3
	Tools for the identification of fishery resources will be learnt by the student.



Course with focus on employability / entrepreneurship / Skill Development modules

	Skill Development
	


	
	Employability
	
	
	Entrepreneurship
	














Syllabus:

Module 1: Inland Fishing Crafts and Gears	(15Hrs)
1.1. Introduction, Different types of fishing crafts and gears in India; Crafts-Rafts, Boats; Gears-Trap net, Hand net, Drag net, fixed net and miscellaneous types.

1.2. Boat building materials - wood, steel, FRP, ferro-cement, aluminum etc.
Module 2: Marine Fishing Crafts and Gears	(15Hrs)
2.1. Introduction, Crafts-crafts of the east coast and west coast. Gears-Fixed nets, Trawl nets, shore seines, drift nets, cast nets, trap nets, dip nets (scoop nets), long line and hoocks.
2.2. Factors affecting the design of fishing gears and fish catching methods. Fishing accessories.
Module 3: Active Fishing Gears: Passive and Traditional Fishing Gears       (15 Hrs)
                    3.1 Introduction to netting materials - natural and synthetic fishing gear materials.
                           yarn  numbering systems
                 3.2. Destructive and Prohibited fishing practices, fishing methods like electrical fishing,                                   
                             poisoning and use of dynamites.
Module 4: Fish Finding Devices and Conservation.	(15Hrs)
4.1. Introductory information on echo-sounder, sonar, net sonde, global positioning systems, remote sensing.

4.2. 	Potential fishing zones (EEZ) Turtle Exclusion Devices (TED) - By-catch Reduction Devices (BRD).













Text books:
17.  
18.  
19. 
Reference books:
7.  
8.  
Web Links:
9.  
10. 

CO-PO Mapping:

( 1: Slight [Low];	2: Moderate[Medium];	3: Substantial[High],      '-' : No Correlation)
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Internal Evaluation
· Assignments
· Seminars
· Quiz
· Field Trips

Suggested reading Core reading
1. Boopendranath, M.R., Meenakumari, B., Joseph, J., Sankar, T.V., Pravin,P., and Edwin, L. (Eds.) 2002, Riverine and ReservoirFisheries of India, Society of Fisheries Technologists (India), Cochin.
2. Brandt. A. v. (1984) Fish catching methods of the world. Fishing News Books Ltd., London: 432 p.
3. George V.C. (1971) An account of the inland fishing gears and methods of India. Spl. Bull.No.1.CIFT
4. Hameed, M.S. and Boopendranath, M.R. (2000) Modern Fishing Gear Technology, Daya Publishing House, Delhi:186 p.
5. Klust, G. (1982) Netting materials for fishing gear, FAO Fishing Manual, Fishing News Books (Ltd)., Farnham, 192p.
6. Sainsbury, J.C. (1986) Commercial fishing methods- An introduction to vessels and gear. Fishing News Books, Oxford: 208pp
7. Sreekrishna, Y. and Shenoy L. (2001) Fishing gear and craft technology, Indian Council of Agricultural Research, New Delhi.

Supplementary & advanced reading
1. Gulland, J.A.1974, Guidelines for Fishery Management, IOFC Dev. 74-36 FAO Rome
2. FAO (1997) Fisheries management. FAO Technical Guidelines for Responsible Fisheries. No.
4. Fishery Resources Division and Fishery Policy and Planning Division, FAO. Rome: 82p.
3. FAO (1995) Code of Conduct for Responsible Fisheries, FAO, Rome: 41 p.
4. FAO (1997) Inland fisheries. FAO Technical Guidelines for Responsible Fisheries. No. 6 Fisheries Department, FAO, Rome: 36 p.

Other Reference Books:
1. Jhingran, V.G. 1993. Fish and fisheries of India. Hindustan Publishing Corporation (India), New Delhi.
2. Ricker, W.E. 1984. Methods for assessment of fish production in freshwaters. Blackwell Publications.
3. Srivastava, C.B.L., 1985. Textbook of Fishery Science and Indian Fisheries. Kutub Mahal Publications, Allahabad.
4. S.S. Khanna. An introduction to fishes
5. Kurian, C.V. and Sebastian, V.O. 1986. Prawns and prawn fishery of India. Hindustan Publishing Corporation (India), New Delhi.
6. Yadav, B.N. Fish and Fisheries. Daya Publishing House.




GOVERNMENT COLLEGE (A), RAJAHMUNDRY
 B.Voc., (COMMERCIAL AQUACULTURE), SEMESTER-II, CORE-VI, FISHING METHODS,
BLUE PRINT FOR QUESTION PAPER SETTER





	
	ESSAY QUESTIONS
	SHORT ANSWER QUESTIONS

	MODULE-I
	02
	01

	MODULE-II
	02
	01

	MODULE-III
	02
	01

	MODULE- IV
	02
	02




1. In PART-A, Answer any 4 Questions out of 8 questions, Each questions Carries 8 Marks. 4x10=40Mraks

2. In PART-B, Answer any 2Questions out of 5 questions, Each question Carries 2 Marks. 2x5=10 Marks


NOTE: The question paper setters are requested to kindly adhere to the format given in the above table.














GOVERMENT COLLEGE (A), RAJAHMUNDRY
Bachelor of Vocational course (Commercial Aquaculture)
Semester-III,Core-VI        Fishing Methods
Time: 3 hrs.	Marks: 50


SECTION- A

Note: Answer the following questions. Draw labelled diagrams wherever 4x10=40M
1.Give an account of the different types of fishing crafts in India?  
                                                            (OR)
2.Describe about boat building materials. 
3. Explain the factors affecting the design of fishing gears and methods .
                                                            (OR)

4.Describe briefly about marine fishing crafts and gears.
5. What is netting material? Explain the natural and synthetic fishing gear materials.  
                                                            (OR)
6. Explain about . Prohibited fishing practices.
7.  Explain about  potential fishing zones and Turtle Exclusion Devices (TED)
                                                            (OR)
 8. What is conservation and write about fish finding  devices.	

SECTION- B
    Answer any TWO of the following questions.                         2x5=10M 
9. Fishing accessories 
10. Modern fishing gears
 10. Traditional fishing gears 
11. Electrical fishing
 12. Remote sensing & Echo-sounder
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	Government College  (Autonomous) Rajahmundry
	
Program & Semester
 Eg: 

	Course Code


	TITLE OF THE COURSE
Semester-III, Core-VI Fishing Methods
	

	Teaching
	Hours Allocated: 30 (Lab)
	L
	T
	P
	C

	Pre-requisites: 
	
	0
	0
	3
	2



Objectives:

5. A
6. B
7. C

List of Experiments/Syllabus:

     Lab/Industrial training/Institutional training
·  Any 3 field visits Or • 15 days Industrial training Or 
· Lab work related to the concerned paper Or 
· Mini Project with presentation 



Reference books:

 
Virtual Lab Links:
 





















      SEMESTER -IV
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	Government College  (Autonomous) Rajahmundry
	
Program & Semester


	
	
	

	Course Code


	TITLE OF THE COURSE
Semester-IV, Core-VIII
      PATHOLOGY IN AQUACULTURE
	

	Teaching
	Hours Allocated: 60 (Theory)
	L
	T
	P
	C

	Pre-requisites: 
	
	3
	1
	-
	3




Course Objectives:

· To understand the various types of diseases among the cultivablefishes, to learn and apply methods of control and precaution ofdiseases.
· To understand the tools for diagnosis, and disease management strategies available today.
· To understand the role of environment as an important player in infectious diseases

Course Outcomes:

	On Completion of the course, the students will be able to-

	CO1
	Knowledge on the diseases will be learnt

	CO2
	Precautionary measures will be known to prevent the spread of the disease

	CO3
	 Knowledge on the diagnostic tools will be learnt

	CO4
	Environmental	quality	disease free     practice will be learnt



Course with focus on employability / entrepreneurship / Skill Development modules

	Skill Development
	


	
	Employability
	
	
	Entrepreneurship
	













Syllabus:

Module 1: Pathology and Parasitology	(10 Hrs)
1.1. Introduction to fish diseases –Definition and categories of diseases – Disease and environment. pathology and parasitology.
1.2. Stress as a factor in the occurrence of diseases. Parasitism – host-parasite relationship.

Module 2: Fungal and Viral Diseases	(10 Hrs)
2.1. Fungal diseases (finfish) – Saprolegniosis, brachiomycosis, ichthyophorus diseases.
2.2. Lagenidium diseases – Fusarium disease Viral diseases (finfish) – IPN, IHN, Viral Hemorrhagic Septicemia, Spring Viremia of carps – Major CCVD, Carp lymphocytes.
2.3. Major shrimp viral diseases – Bacculovirus penaeii, Monodon Bacculovirus, Bacculoviral midgut necrosis, IHHNV, Hepatopancreatic parvo like virus, Yellow head bacculovirus, white spot bacculovirus.

Module 3 Bacterial, Protozoan and Metazoan Diseases.	(10 Hrs)
3.1. Common bacterial diseases (Enteric red mouth disease, Bacterial cold water disease, furunculosis, vibriosis, dropsy and Gill and fin rot) their diagnosis and treatment.
3.2. Protozoan diseases- Ichthyophthiriasis, Costiasis, whirling diseases, trypanosomiasis. 3.3. Metazoan Diseases- diseases caused by annelids, helminthes, crustaceans and molluscs.

Module 4: Nutritional diseases & Immunology	(10 Hrs)
4.1. Nutritional pathology – lipid liver degeneration, Vitamin and mineral deficiency diseases.
4.2. Nutritional cataract. Genetically and environmentally induced diseases.
4.3. Defense mechanism in fish and shell fish, Application and development of vaccines.
4.4. Diagnostic tools – immune detection- DNA/RNA techniques.
4.5. General preventive methods and prophylaxis.Methods of pathological examination of fish and infectious diseases, BMP in Aquaculture


Text books:
20.  
21.  
22. 
Reference books:
9.  
10.  
Web Links:
11.  











CO-PO Mapping:

( 1: Slight [Low];	2: Moderate[Medium];	3: Substantial[High],      '-' : No Correlation)
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Internal Evaluation
· Assignment
· Seminars
· Quiz
· Field visits

Suggested reading Core reading
1. R. Ramachandran Nair Encyclopedia of fish disease –
2. K.P. Biswas Prevention and control of fish and Prawn diseases –
3. B.K. Mishra, P. Swain, P.K.Sahoo, B.K.Das, N.Sarangi. Disease management in FW Pisicultue –
4 Wheaton,F.W. Aquacultural Engineering
5 Bose et al. Coastal Aquacultural Engineering
Supplementary Reading
1. Sinderman C.J. Principle diseases of Marine fish and shell fish
2. Schaperclaus Fish Diseass.

Advanced Reading
1. Roberts R.J.Fish Pathology..
2. Post, G. Text Book of Fish Health.
Other Reference Text Books :
1. Cheng, T.C. The Biology of Animal Parasites. Saunders, Philadelphia, 1964.
2. Reichenbach, H.H. Fish Pathology. T.F.H. (Great Britain) Ltd., England, 1965.
3. Conroy, D.A. & R.L. Herman. Textbook of Fish Diseases. Ibid, 1968.
4. Ribelin, W.E. & G. Miguki. The Pathology of Fishes. The Univ. of Wisconsin Press Ltd., Great Russel st., London, 1975.
5. Schauperclaus. Fish Diseases. Vol. I & II.
6. Lightner, D.V. Shrimp Disease Diagnosis, 1998.
7. Sinderman. Fish Diseases, Vol. I. Shell Fish Diseases, Vol. II.





	GOVERNMENT COLLEGE (A) RAJAHMUNDRY
CHOICE BASED CREDIT SYSTEM
 B.Voc., COMMERCIAL AQUACULTRE SEMESTER-IV, 2022-23
MODEL QUESTION PAPER
                            .            CORE VIII Title:  Pathology in Aquaculture                                                                    Marks: 50                                                                                           Time: 2.30hrs.


	SECTION A
ANSWER ANY FIVE OF THE FOLLOWING. DRAW DIAGRAMS WHERE EVER NECESSARY 4X10=40Marks
1. Explain briefly about different types of parasites with examples.
(or)
2. Explain disease caused by stress as a factor
3.Brief note on Bacterial diseases and its causative organisms with preventive measures
(or)
4. Brief note on Viral disease and its causative organisms with preventive measures
5. Protozoan disease causative organisms with preventive measures
(or)
6. Metazoan disease causative organisms with preventive measures
7.   Disease caused by deficiency of nutrients both shell and fin fishes
(or)
8.What are the factors affecting the spoilage of fin and shell fishes                                                                     

	SECTION B
ANSWER ANY FIVE OF THE FOLLOWING    5X2=10M
                                                                                   
9.Commensalism
10. Causative factors for diseased shrimp
11.IHHNV
12.Ichthyophonosis
13.Microflora
14.Quarantine management
15.Vaccines
16.Trypanosomiasis




GOVERNMENT COLLEGE (A), RAJAHUNDRY
II B.Voc., (COMMERCIAL AQUACULTURE), SEMESTER-IV, CORE-VIII PATHOLOGY IN AQUACULTURE
BLUE PRINT FOR QUESTION PAPER SETTER





	
	ESSAY QUESTIONS
	SHORT ANSWER QUESTIONS

	MODULE-I
	02
	02

	MODULE-II
	02
	02

	MODULE- III
	02
	02

	MODULE-IV
	02
	02



1. In PART-A, Answer any 4 Questions out of 8 questions, Each questions Carries 8 Marks. 4X10=40Marks

2. In PART-B, Answer any 2 Questions out of 5 questions, Each question Carries 2 Marks. 5x2=10 Marks




NOTE: The question paper setters are requested to kindly adhere to the format given in the above table.
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	Government College  (Autonomous) Rajahmundry
	
Program & Semester
 Eg: 

	Course Code


	TITLE OF THE COURSE
CORE-VIII PATHOLOGY IN AQUACULTURE
V PRACTICAL SYLLABUS
	

	Teaching
	Hours Allocated: 30 (Lab)
	L
	T
	P
	C

	Pre-requisites: 
	
	0
	0
	3
	2



Objectives:

8. A
9. B
10. C

List of Experiments/Syllabus:

· . Enumeration of Bacteria by TPC Method
·  Enumeration of total Coliforms
·  Observation of gross pathology and external lesions of fish and prawn with reference to the common diseases in aquaculture
·  Examination of pathological changes in gills and gut lumen, lymphoid organ,muscles and nerves of fish 
·  Examination of pathological changes in gut lumen, hepatopncreas, lymphoid organ, muscles and nerves of prawn and shrimp 
· Collection, processing and analysis of data for epidemiological investigations of viral diseases 
·  Bacterial pathogens – isolation, culture and characterization 
· Identification of parasites in fishes: Protozoan, Helmiths, Crustaceans 
·  Antibiograms – preparation and evaluation 
·  Molecular and immunological techniques; Biochemical tests; PCR; ELISA; Agglutination test; Challenge tests; Purification of virus for development of vaccines (Demonstration at institutes/labs) 
· Estimation of dose, calculation of concentration, methods of administration of various chemotherapeutics to fish and shell fish 
· Estimation of probiotics ,antibiotics used in aquaculture practices 
· Field visit to farm for health monitoring and disease diagnosis




PRACTICAL MODEL PAPER 
1. Dissect and display the external lesions of fish/prawn.
2. Draw a neat labelled diagram 20M
 3. Identification of spotters 4X5=20M
 A) 
B) 
C) 
D)
4. Record 10

Reference books:

 
Virtual Lab Links:
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	Government College  (Autonomous) Rajahmundry
	
Program & Semester


	
	
	

	Course Code


	TITLE OF THE COURSE
Semester-IV, Core-VII ORNAMENTAL FISH CULTURE
	

	Teaching
	Hours Allocated: 60 (Theory)
	L
	T
	P
	C

	Pre-requisites: 
	
	3
	1
	-
	3



Course Objectives:
· 	To give overview on the potential ornamental fishes and their breeding habits.

· To develop idea about the various management practices for breeding and rearing of ornamental fishes

·  To have a basic understanding of aquarium setting and aquarium accessories involved


Course Outcomes:

	On Completion of the course, the students will be able to-

	CO1
	Knowledge on the ornamental fish breeding will be learnt by the student.

	CO2
	Able to gain knowledge on the  aquarium  maintenance and accessories

	CO3
	Management practices of ornamental fishes will be learnt.



Course with focus on employability / entrepreneurship / Skill Development modules

	Skill Development
	


	
	Employability
	
	
	Entrepreneurship
	













Syllabus:
Module 1: Introduction	(10 Hrs)
1.1.1. Introduction to aquarium, ornamental fishes and aquarium accessories- Aerators, filters and lighting.
1.1.2. World aquarium trade and present status. Design and construction of public fresh water and marine aquaria and oceanarium.
1.2.	Water quality management in aquarium fishes, Biofilters in aquarium.

Module 2: Aquarium Management	(10 Hrs)
2.1. Setting up of aquarium – under gravel filter, pebbles, plants, drift wood, ornamental objects and selection of fishes, Quarantine measures.
2.2. Aquarium maintenance and water quality..
2.3. Handling, care and transportation of fish. 

Module 3: Freshwater Ornamental Fishes	(10 Hrs)
3.1. Species of ornamental fishes; their taxonomy and biology- Live bearers, Gold fish and koi, Gourami, Barbs and Tetras, angel fish, cichlids.
3.2. Maturation, secondary sexual characters, breeding habits, spawning, parental care, fertilization and development of eggs.
3.3        fresh water aquarium plants.
Module 4: Marine Ornamental Fishes & Disease	(10 Hrs)
5.1. Marine ornamental fishes – varieties and their habitat.
5.2. Major marine ornamental fish resources of India. Method of collection of live fish. Use of anesthetics.
5.3. Breeding of marine ornamental fishes (clown fishes and Damsel fishes). Reef aquarium and live rocks.
5.4. Other ornamental organisms – anemones, worms, lobsters, shrimps, octopus, starfish.
5.5 .Common parasites infecting ornamental fishes. Bacterial, viral, fungal diseases of ornamental fishes and their control and prophylaxis.



Text books:
23.  
24.  
25. 
Reference books:
11.  
12.  
Web Links:
12.  
13. 

CO-PO Mapping:

( 1: Slight [Low];	2: Moderate[Medium];	3: Substantial[High],      '-' : No Correlation)
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.
Internal Evaluation
· Assignment
· Seminars
· Quiz
· Field visits

Suggested reading Core reading
1. Biswas. S.P., J.N.Das, U.K.Sarkar and Lakra W.S. 2007 Ornamental fishes of North East India An Atlas : NBFGR
2. Marine Aquarium keeping : The Sciences, Animals and Art. John Wiley & Sons, New York
3. Ramachandran.A, Breeding, Farming and Management of Fishes, CUSAT
4. Madhusoodanakurup etal – Ornamental Fish - Breeding, Farming and Trade CUSAT.
5. Jhingran,V.G. Fish and Fisheries of India.
6. Bijukumar,A. Rearing of Aquarium Fishes.
7. Rath,A.K. Freshwater Aquaculture,
8. Santhanam, et.al. a Manual of Freshwater Aquaculture.

Supplementary Reading :
1. Murthi.V.S. 2002 Marine ornamental Fishes of Lakshadweep CMFRI, Special publication 72
Advanced Reading
1. Butting.B., Holthus, P.S. Dalding,S. 2003, Marine Aquarium Industry and conservation.
2. Oliver, K 2003. World trade in ornamental species
3. Marine Ornamental species; collection,……. and Conservation
4. Fish Disease and Disorders, CAB international, Oxford.

Other Reference Books:
1. Bardach, et. Al. Aquaculture – The Farming and Husbandry of Freshwater and Marine Organisms. John Wiley & Sons, NY, 1972.
2. Stickney, R.R. Principles of Water Aquaculture. John Wiley & Sons, NY, 1979.
3. Chondar, C.L. Hypophysation of Indian major carps. Satish Book Enterprise, Agra, 1980.
4. Jhingran, V.G. Fish and fisheries of India. Hindustan Publ. Corporation (India), 1982.
5. Santhanam, R. et. Al. A Manual of Freshwater Aquaculture. Oxford & IBH Publishing Co. Pvt. Ltd., 1987.
6. Pilley, T.V.R. Aquaculture – Principles and Practices. Fishing News (Books) Ltd., London, 1990.
7. Pandey, A.C. Air Breathing Fishes. Reliance Publishing House, New Delhi, 1990.
8. Janardhana Rao, K. & S.D. Tripathi. A Manual of Giant Freshwater Prawn Hatchery. CIFA, Kausalyaganga, Orissa, India, 1993.



	GOVERNMENT COLLEGE (A) RAJAHMUNDRY
CHOICE BASED CREDIT SYSTEM
 B.Voc., COMMERCIAL AQUACULTRE SEMESTER-IV, 2022-23
MODEL QUESTION PAPER
                                     CORE VII Title:  Ornamental Fish culture                                                                      Marks: 50                                                                                              Time: 2.30 hrs


	SECTION A
           ANSWER THE FOLLOWING.
           DRAW DIAGRAMS WHERE EVER NECESSARY 4X10= 40M                                                                                      
1. Water quality management in aquarium fishes.
(OR)
2. Describe in detail design and construction of public fresh water aquarium.

         3. Write in detail about transportation of fish.
(OR)

         4. Give a detail account on aquarium maintenance.

         5. Explain briefly about fresh water aquarium plants.
(OR)

         6. Explain briefly taxonomy and biology of ornamental fishes.

         7. Breeding of marine ornamental fishes.
(OR)

        8. Explain habit and habitat of different types of marine ornamental fishes.

                                                                                                                                                          

	SECTION B
ANSWER ANY TWO OF THE FOLLOWING                    5X2=10M                                                                                   
9.Aerators
10.Oceanarium
11.Gravel filters
12.Types of food for aquarium
13.Live bearers




              GOVERNMENT COLLEGE (A), RAJAHMUNDRY
IIB.Voc., (COMMERCIAL AQUACULTURE), SEMESTER-IV, CORE-VII ORNAMENTAL FISH CULTURE
BLUE PRINT FOR QUESTION PAPER SETTER





	
	ESSAY QUESTIONS
	SHORT ANSWER QUESTIONS

	MODULE-I
	02
	01

	MODULE-II
	02
	01

	MODULE- III
	02
	01

	MODULE-IV
	02
	02



1. In PART-A, Answer any 4 Questions out of 8 questions, Each questions Carries 8 Marks. 4x10=40Mraks

2. In PART-B, Answer any 2 Questions out of 5questions, Each question Carries 2 Marks. 2x5=10 Marks



NOTE: The question paper setters are requested to kindly adhere to the format given in the above table.
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	Government College  (Autonomous) Rajahmundry
	
Program & Semester
 Eg: I B.Sc. (I Sem)

	Course Code


	TITLE OF THE COURSE
             CORE-VII   
 ORNAMENTAL FISH   CULTURE

	

	Teaching
	Hours Allocated: 30 (Lab)
	L
	T
	P
	C

	Pre-requisites: 
	
	0
	0
	3
	2



Objectives:

11. A
12. B
13. C

List of Experiments/Syllabus:

1. Identification of common Fresh water aquarium fishes (5 Nos.)
2. Identification of common fresh water aquarium plants (5 Nos.)
3. Décor materials of aquarium
4. Identify and describe aquarium accessories with their use and maintenance
5. Aquarium fish diseases (5 Nos.)
6. Setting up aquarium and its maintenance
7. Breeding of marine ornamental  fish  (Clown fish , Damsel fish)


Reference books:

 
Virtual Lab Links:
 













GOVERNMENT COLLEGE (A), RAJAHMUNDRY
IIB.Voc., (COMMERCIAL AQUACULTURE), SEMESTER-IV, CORE-VII ORNAMENTAL FISH CULTURE
PRACTICAL MODEL PAPER



                               1. Air pump and biological filter – (major)   15M
                            2. Breeding of egg layers- gold fishes – (minor) 10M
                             3. Identification of spotters       4x5=20M
                              A)
                              B) 
                              C)
                              D)

                          4. Record                          5M

         































ZOOLOGY SYLLABUS FOR IV SEMESTER
PAPER – IV: ANIMAL PHYSIOLOGY, CELLULAR METABOLISM AND EMBRYOLOGY
HOURS: 60		Max. Marks: 100

UNIT I	Animal Physiology - I
1.1 Process of digestion and assimilation
1.2 Respiration - Pulmonary ventilation, transport of oxygen and     co2       Circulation - Structure and functioning of heart, Cardiac cycle
   1.4 Excretion - Structure and functions of kidney 
UN IT II	Animal Physiology - II
2.1 Nerve impulse transmission - Resting membrane potential, origin and propagation of action potentials along myelinated
2.2  and non-myelinated nerve fibers
2.3 Muscle contraction - Ultra structure of muscle, molecular and chemical basis of 
                                                                                                        muscle contraction
2.4 Endocrine glands - Structure, functions of hormones of pituitary, thyroid, parathyroid, adrenal glands and pancreas

UNIT III	Cellular Metabolism – I (Biomolecules)
3.1 Carbohydrates - Classification of carbohydrates. Structure of glucose
3.2 Proteins - Classification of proteins. General properties of amino acids
3.3 Lipids - Classification of lipids
3.4 Enzymes: Classification and Mechanism of Action

Unit – IV	Embryology
4.1 Gametogenesis, Fertilization
                           4.2 Types of eggs, Types of cleavages
                            

	

Co-curricular activities (Suggested)
· Chart on cardiac cycle, human lung, kidney/nephron structure etc.
· Working model of human / any mammalian heart.
· Chart of sarcomere/location of endocrine glands in human body
· Chart affixing of photos of people suffering from hormonal disorders
· Student study projects such as identification of incidence of hormonal disorders in the local primary health centre, studying the reasons thereof and measures to curb or any other as the lecturer feels good in nurturing health awareness among students
· Chart on structures of biomolecules/types of amino acids (essential and non- essential)Chart preparation by students on Glycolysis / kreb‟s cycle/urea cycle etc.
· Model of electron transport chain
· Preparation of models of different types of eggs in animals
· Chart on frog embryonic development, fate map of frog blastula, cleavage etc.

REFERENCE BOOKS


1. Eckert H. Animal Physiology: Mechanisms and Adaptation. W.H. Freeman & Company.
2. Floray E. An Introduction to General and Comparative Animal Physiology. W.B. Saunders
Co., Philadelphia.
3. Goel KA and Satish KV. 1989. A Text Book of Animal Physiology, Rastogi Publications, Meerut, U.P.
4. Hoar WS. General and Comparative Physiology. Prentice Hall of India, New Delhi.
5. Lehninger AL. Nelson and Cox. Principles of Biochemistry. Lange Medical Publications, New Delhi.
6. Prosser CL and Brown FA. Comparative Animal Physiology. W.B. Saunders Company, Philadelphia.
7. Developmental Biology by Balinksy
8. Developmental Biology by Gerard Karp
9. Chordate embryology by Varma and Agarwal
10. Embryology by V.B. Rastogi
11. Austen CR and Short RV. 1980. Reproduction in Mammals. Cambridge University Press.
12. Gilbert SF. 2006. Developmental Biology, 8th Edition. Sinauer Associates Inc., Publishers,Sunderland, USA.
13. Longo FJ. 1987. Fertilization. Chapman & Hall, London.
14. Rastogi VB and Jayaraj MS. 1989. Developmental Biology.KedaraNath Ram Nath Publishers, Meerut, Uttar Pradesh.
15. Schatten H and Schatten G. 1989. Molecular Biology of Fertilization. Academic Press, New York.

ZOOLOGY MODEL PAPER FOR IV SEMESTER
ZOOLOGY - PAPER - IV
ANIMAL PHYSIOLOGY, CELLULAR METABOLISM AND EMBRYOLOGY
Time : 2.30 hrs	Max. Marks : 50

I. Answer any FIVE of the following Draw labeled diagrams wherever necessary:4x10=40
1.Describe carbohydrate digestion in mammals
                  or
2 Explain about internal structure of Heart
3 .Write an essay on chemical basis of Muscular contraction 
                      or
4 .Write in detail about Pituitary Hormones
5 Write about classification of Proteins
                     or
6. Write about classification of Lipids
7 .What is Gametogenesis Explain Oogenesis
                     Or
8.  Write in detail about different types of Cleavages
II. Answer any FIVE of the following:	5X2=10 Draw labeled diagrams wherever necessary
11.Functions of Kidney
12. Resting membrane potential
13 Enzymes
14 Types of Eggs 
15.clevage 



ZOOLOGY PRACTICAL SYLLABUS FOR IV SEMESTER ZOOLOGY - PAPER - IV
ANIMAL PHYSIOLOGY, CELLULAR METABOLISM AND EMBRYOLOGY
Periods: 24	Max. Marks: 50


Learning Objectives:
· Identification of an organ system with histological structure
· Deducing human health based on the information of composition of blood cells
· Demonstration of enzyme activity in vitro
· Identification of various biomolecules of tissues by simple colorimetric methods and also quantitative methods
· Identification of different stages of earl embryonic development in animals
I. ANIMAL PHYSIOLOGY
1. Qualitative tests for identification of carbohydrates, proteins and fats
2. Study of activity of salivary amylase under optimum conditions
3. T.S. of duodenum, liver, lung, kidney, spinal cord, bone and cartilage
4. Differential count of human blood
II. CELLULAR METABOLISM
1. Estimation of total proteins in given solutions by Lowry‟s method.
2. Estimation of total carbohydrate by Anthrone method.
3. Qualitative tests for identification of ammonia, urea and uric acid
4. Protocol for Isolation of DNA in animal cells
III. EMBRYOLOGY
1. Study of T.S. of testis, ovary of a mammal
2. Study of different stages of cleavages (2, 4, 8 cell stages)
3. Construction of fate map of frog blastula
REFERENCE BOOKS:
· Harper‟s Illustrated Biochemistry
· Cell and molecular biology: Concepts & experiments. VI Ed. John Wiley &sons. Inc.
· Lab Manual on Blood Analysis and Medical Diagnostics, S. Chand and Co. Ltd.
· Laboratory techniques by Plumme




	

 ZOOLOGY SYLLABUS FOR SEMESTER - IV
COURSE – 5: IMMUNOLOGY AND ANIMAL BIOTECHNOLOGY


HOURS : 60 	Max. Marks: 100M

Unit – I	Immunology – I (Overview of Immune system)
1.1 Introduction to basic concepts in Immunology
1.2 Innate and adaptive immunity
1.3 Cells of immune system
1.4 Organs of immune system

Unit – II       Immunology – II (Antigens, Antibodies, MHC and Hypersensitivity)

2.1 Antigens: Basic properties of antigens, B and T cell epitopes, haptens and adjuvants; Factors influencing immunogenicity
2.2 Antibodies: Structure of antibody, Classes and functions of antibodies
2.3 Structure and functions of major histo compatibility complexes
2.4 Hypersensitivity – Classification and Types

Unit – III     Techniques
                           3.1    Animal Cell, Tissue and Organ culture media: Natural and Synthetic media,
                           3.2   Hybridoma Technology: Production & applications of  Monoclonal antibodies
                           3.3   Gene delivery: Microinjection, electroporation, biolistic method (gene gun),
                                   liposome and viral-mediated gene delivery
3.4  Recombinant DNA technology
Unit – IV     Applications of Animal Biotechnology
                        4.1     Transgenic Animals: Strategies of Gene transfer; fish applications
4.2      PCR: Basics of PCR.
                        4.3     DNA fingerprinting: Procedure and applications
                        4.4       Applications in Industry and Agriculture,Monoculture in fishes, 



	
Co-curricular activities (suggested)
· Organizing awareness on immunization importance in local village in association with NCC and NSS teams
· Charts on types of cells and organs of immune system
· Student study projects on aspects such as – identification of allergies among students (hypersensitivity), blood groups in the class (antigens and antibodies duly reported) etc., as per the creativity and vision of the lecturer and students
· Visit to research laboratory in any University as part of Zoological tour and exposure and/ or hands-on training on animal cell culture.
· Visit to biotechnological laboratory in University or any central/state institutes and create awareness on PCR, DNA finger printing and blot techniques or Visit to a fermentation industry or Visit to a local culture pond and submit report on culture of fishes etc.
REFERENCE BOOKS
1. Immunology by Ivan M. Riott
2. Immunology by Kubey
3. Sreekrishna V. 2005. Biotechnology –I, Cell Biology and Genetics. New Age International Publ.New Delhi, India.

ZOOLOGY MODEL PAPER FOR V SEMESTER COURSE – 5: IMMUNOLOGY AND ANIMAL BIOTECHNOLOGY
Time: 2.30 hrs	Max. Marks:50

Section - I

I Answer any FIVE of the following. Draw a neat labelled diagram wherever necessary
4X10=40Marks
1. (a). Explain the cells of immune system
(or)
    (b). Describe the adaptive immunity

2. (a). Write notes on cells of immune system 
(or)
    (b). Explain the B and T cell functions

3. (a). Explain the    Hybridoma Technology
(or)
(b). Describe the Gene delivery

4.  (a). Describe the various types of Hypersensitivities
(or)
             b)Applications in Industry and Agriculture,Monoculture in fishes, 

Section - II

II.Answer any FIVE of the following. Draw a neat labelled diagram wherever necessary
                                                                                                                                                       5x2=10M
1. Innate immunity
2. Antigens
3. Scope of biotechnology
4. PCR
5. Synthetic media 


ZOOLOGY PRACTICAL SYLLABUS FOR V SEMESTER COURSE – 5: IMMUNOLOGY AND ANIMAL BIOTECHNOLOGY

Periods: 24	Max. Marks: 50
Learning Objectives:

· Acquainting student with immunological techniques vis-à-vis theory taught in the class room
· Interconnect the theoretical and practical knowledge of immunity with the outer world for the development of a healthier life.
· Demonstrate basic laboratory skills necessary for Biotechnology research
· Promoting application of the lab techniques for taking up research in higher studies

I. IMMUNOLOGY

1. Demonstration of lymphoid organs (as per UGC guidelines)

2. Histological study of spleen, thymus and lymph nodes (through prepared slides)

3. Blood group determination

4. Demonstration of

a. ELISA

b. Immunoelectrophoresis

II. Animal biotechnology
1. DNA quantification using DPA Method.
2. Techniques: Western Blot, Southern Hybridization, DNA Fingerprinting
3. Separation, Purification of biological compounds by paper, Thin-layer and Column              chromatography
4. Cleaning and sterilization of glass and plastic wares for cell culture.
5. Preparation of culture media.

REFERENCE BOOKS
1. Immunology Lab Biology 477 Lab Manual; Spring 2016 Dr. Julie Jameson
2. Practical Immunology A Laboratory Manual; LAP LAMBERT Academic Publishing
3. Manual of laboratory experiments in cell biology by Edward, G







 


SEMESTER -V











GOVERNMENT COLLEGE (A) RAJAHMUNDRY
Bachelor of Vocational course (Commercial Aquaculture)
Semester-V, Core-X Fishery Microbiology and Fishery By-Products
Syllabus
HOURS 4	CREDITS 4

Module 1: Introduction of Microbiology
1.1. History and development of microbiology-Contributions of Louis Pasteur, Koch and Winograd sky. General characteristics of bacteria, fungi, viruses, algae and protozoans.
1.2. Microscopy- general principles; bright field, dark field, phase contrast and electron microscopy.
1.3. Structure of fungi and yeast cell. Ultrastructure of virus and bacteria – classification of viruses. Life cycle of bacteriophages-lytic and lysigenic cycle.

Module 2: Aquatic Microbiology

2.1. Microflora and fauna of aquatic environment. Effect of environmental factors on microbiology of fish culture pond.
2.2. Prokaryotic growth - characteristic features of bacterial growth curve.
2.3. Autochthonous and Allochthonous microorganisms in culture pond. Health significant bacteria in culture pond.

Module 3: Fish Microbiology

3.1. Fish as an excellent medium for growth of micro organisms.
3.2. Perishability of sea food – Spoilage microflora of fish and shell fish.
3.3. Intrinsic and extrinsic factors affecting spoilage of fish and shell fish.

Module 4: Fishery By-Products and value added products

4.1. Fish By-Products – Fish meal, isinglass, fish oils, fish glue, fish manure, chitin, chitosan, fish silage, fish ensilage, aesthetic values of fish.
4.2. Value addition in sea food – different types of value-added products from fish and shell fishes. Advantages of value addition.
4.3. Fish mince and Surimi. Analog and fabricated products.






GOVERNMENT COLLEGE (A) RAJAHMUNDRY
Bachelor of Vocational course (Commercial Aquaculture)
Semester-V, Core-X Fishery Microbiology and Fishery By-Products
Syllabus
I Answer any FIVE of the following. Draw a neat labelled diagram wherever necessary
                                                                                                                                                                4X10=40Marks

1. Explain about the Ultrastructure of prokaryotic cell.
 2. Define microbes? Explain about the different types of microbes.
 3. Explain the micro flora of aquatic environment
 4. Give an account on different types of media preparation for bacteria culture..
 5. Describe the micro flora and fauna in culture ponds. 
6. Explain the prokaryotic growth and their growth curve.
 7. Describe the Intrinsic and Extrinsic factors of spoilage of fish.
 8. Write an essay on Fishery By-products.
II.Answer any TWO of the following. Draw a neat labelled diagram wherever necessary
                                                                                                                                                               2x5=10M
9. General characters of Algae
10.Ultra structure of virus 
11.Identification of Bacteria
12.Fish mince and Surimi. 
 13. Chitin and chitosan 
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2. In PART-B, Answer any 2 Questions out of 5questions, Each question Carries 2 Marks. 5x2=10 Marks



NOTE: The question paper setters are requested to kindly adhere to the format given in the above table.








[bookmark: _Hlk105168811]GOVERNMENT COLLEGE (A) RAJAHMUNDRY
Bachelor of Vocational course (Commercial Aquaculture)
Semester-V, Core- X Fish Processing Technology and Quality Control
Syllabus
HOURS 4	CREDITS 4

Module 1: Introduction of Fish Processing and Freezing

1.1. Introduction of fish processing. Principles of fish preservation-Precautions taken in handling fish in the fishing vessel, landing center and processing plant.
1.2. Fundamental principles involved in chilling and freezing of fish and fishery products. Various freezing methods used in shrimps and fishes.
1.3. Preservation by refrigerated seawater and chilled sea water.

Module 2: Preservation techniques of Finfish/Shell Fish processing

2.1. Principles of preservative methods - Drying, Salting, Smoking and Canning.
2.2. Principles of freeze drying. Accelerated freeze drying and packing of freeze dried products.
2.3. Modern methods of preservation by irradiation and modified atmospheric storage.

Module 3: Packing and labeling, storage and Export of Fishery Products

3.1. Packing requirements and regulations. Labeling of fish and fishery products.
3.2. Different types of cold storages. Requirements in retail outlet; Insulated and refrigerated vehicles.
3.3. [bookmark: _GoBack]Export of fishery products from India – major countries, important products, export documents and procedures.

Module 4: Quality Assurance and Quality Control

4.1. Quality Assurance – Concepts of Hazard Analysis Critical Control Point (HACCP), Good Manufacturing Practice (GMP), Sanitary Standard Operating Procedure (SSOP).
4.2. Quality control – Basic concepts and quality control of fish processing. Salient features of sea food quality and factors.
4.3. Standards of Sea food.

GOVERNMENT COLLEGE (A) RAJAHMUNDRY
Bachelor of Vocational course (Commercial Aquaculture)
Semester-V, Core- X Fish Processing Technology and Quality Control

I Answer any FIVE of the following. Draw a neat labelled diagram wherever necessary4X10=40Marks                    
                                                                                                                                                       
1. Give an account on Principles of fish preservation methods.
(or)
2. How to Preservation by refrigerated seawater and chilled seawater.
 3. Explain about the fundamental principles involved in chilling and freezing of fish and fishery products.
(or)
4. Explain the modern methods of Fish preservation. 
5. Explain the Modified Atmospheric Storage methods for preservation. 
(or)
6. Describe the packing requirement and regulations of fish processing.
 7. Write an essay on concepts of HACCP. 
(or)
 8. Give an account on standards of sea food.
 
 II.Answer any TWO of the following. Draw a neat labelled diagram wherever necessary   2x5=10M                                                                                                                                                       
9. Refrigerated seawater
10. Fishing vessel
11.Smoking and Canning
12. Insulated and refrigerated vehicles
13. (SSOP).
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	MODULE- III
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1. In PART-A, Answer any 4 Questions out of 8 questions, Each questions Carries 8 Marks. 4x10=40Mraks

2. In PART-B, Answer any 2 Questions out of 5questions, Each question Carries 2 Marks. 5x2=10 Marks



NOTE: The question paper setters are requested to kindly adhere to the format given in the above table.
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