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GOVERNMENT COLLEGE
(AUTONOMOUS)
RAJAMAHENDRAVARAM
(ESTD: 1853, NAAC Re-Accredited with Grade ‘A+’)
DEPARTMENT OF ZOOLOGY
BOARD OF STUDIES MEETING
2022 - 2023
SEMESTER I, III & V

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.
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PRINCIPAL GOVERNMENT AUTONOMOUS COLLEGE
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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 College (Autonomous), Rajahmundry– Boards of Studies (BoS) –

                Nomination of Members - Orders Issued.

Ref:- UGC Guidelines for Autonomous Colleges - 2018.

                 ORDER:

                       The Principal, Government College (Autonomous), Rajahmundry is pleased to constitute  Board of studies in ZOOLOGY for framing the syllabi in Zoology subject for all semesters duly following the norms of the UGC Autonomous guidelines.

	S. No
	Name
	Designation

	1
	Sri K.Durga Rao,

Lecturer In- Charge/HoD, Department of Zoology, GC[A], Rajahmundry
	Chairman

	2
	All Faculty members in the Department
	Member

	3
	Sri  B.Chakravarthi
P.R.GDC (A), Kakinada.
	Subject Expert

	4
	Dr. P. Raghava Kumari

SKR College for Women, Rajahmundry
	Subject Expert

	5
	Dr. K. Ramaneswari, Dept. of Zoology, UCST, ANUR
	University Nominee

	6
	Dr. K. Sarala, Principal Scientist,

Crop Improvement Division, CTRI, Rajahmundry
	Expert from Industry/Corporate Sector

	7
	Ms.T.Kanchana
	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 issue of this proceedings. 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                                                                                  PRINCIPAL
2. File                                                                                                GOVERNMENT COLLEGE(A)
                                                                                                        RAJAHMUNDRY
GOVERNMENT COLLEGE (AUTONOMOUS) RAJAMAHENDRAVARAM DEPARTMENT OF ZOOLOGY
BOARD OF STUDIES MEETING MINUTES
The Board of Studies Meeting in Zoology Subject for the year 2020– 2021 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
:
Dr. K. RAMANESWARI, Dept. of Zoology, UCST, 
Adikavi Nannaya University, Rajamahendravaram
2. Subject Expert
:
Dr. P. RAGHAVAKUMARI,
Lecturer in Zoology,
S.K.R. Women’s College, Rajamahendravaram
3. Subject Expert
:
B.CHAKRAVARTHI,
P.R.Government Degree College (A), KAKINADA.
4. Principal Scientist
:
Dr. K.SARALA,
Crop Improvement Division, CTRI, Rajamahendravaram
5. Student Nominee
:  T.KANCHANA, B.Sc. (FMZC),Rajamahendravaram
(1).
(2).
(3).
(4).
(5).
CHAIRMAN
Board of Studies Department of Zoology
	S.No.
	Name of the Faculty
	Signature

	1.
	Dr.D.SAILAJA, M.Sc.,Ph.D. B.Ed.,M.Sc.,(Chemistry),NET
	

	2.
	 K.BABU, M.Sc.,B.Ed.,(NET&SET), (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.Sc., Degree Course in Zoology that is to be implemented for the academic year 2021‐2022 and resolved the following.
Resolutions:
1) 
It is resolved to implement the 50-50 scheme from the academic year 2019-20 for 1StB.Sc.
2) It is resolved to introduce and implement New Job Oriented Restructured Course
3) ‐ Zoology, Chemistry and Aquaculture Technology (ZCAQ) and to prescribe syllabus the said courses as per CBCS for I year B.Sc. from the Academic Year 2018 –19.
4) It is resolved to implementing Certificate Course on “Vermicompost”.
5) It is resolved to implementing Certificate Course on “Health and wellness” from the academic year 2020-21.
6) It is resolved to implementing Certificate Course on “Beauty and wellness” from the academic year 2022-23.
7) 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 1st, 2nd and 3rd year and  B.Sc. Zoology and 1st B.Sc., Aquaculture Technology 2018‐2019.
8) It is resolved to introduce two papers in zoology 1. Animal Physiology, Embryology, Cellular   Metabolism  &  2 .Immunology  and   Animal Biotechnology in Semester IV

8)   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 two papers in each subject for semester-IV students and Skill Enhancement 

      Courses (SEC) for Semester-V and Internship for Semester-VI Students. of B.Sc III Year.
         9)      It is resolved to introduce Internships for I, II and III years of B.Sc. 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

1) Implementing Research based Pedagogical evaluation methods in the curriculum for internal assessment.
2) The modules are framed on par with the University Syllabus to accommodate student exchange programmes with other affiliated colleges.
A) It has been decide to introduce continuous internal assessment marks for total of 50 marks, which are to be distributed as fallows (1stYearB.Sc.2019-20)
I & II, III 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
	    Above 95%

	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


Practical exam would be conducted at the end of the each semester for B.Sc. I
,II and III year.
	Internal exam at the end of 1, 3, 5 semester
2, 4,6th Semester end exam‐External
	‐
‐
	50M
50M

	Total
	
	100M


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 – 23.
Department of Zoology – Approved List of Examiners / Paper Setters
	Sl.
No.
	Name of the Assistant Professor
/ Associate Professor
	College

	1.
	Smt.Dr.M. Naga Prasanna 
	GDC(W) Guntur 

	2.
	Smt. Dr. N .Ankamma 
	GDC(W) Guntur

	3.
	Smt. Dr,Ch.Tulasi mastanamma
	GDC(W) Guntur

	4.
	Smt. M. NIRMALA DEVI
	G.D. College, Vinukonda

	5.
	Smt. P.Catheren 
	DKW (W) Nellore 

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

	11.
	Smt. V.V. PADMAVATHI
	St. Theresa, Eluru

	12
	Sri K. RAMESH BABU
	St. Theresa, Eluru

	13.
	Dr. K.R. SESHAGIRI RAO
	G.D.C. Women’s College, Guntur

	14.
	Sri N. SITA RAMA RAO
	Y.N. College, Narasapur

	15.
	Dr. MANIKYALA RAO
	A.N.R. College, Gudivada

	16.
	Dr. MADHUSUDHANA SASTRY
	Sri Sharon College, Ongole


Date: 26‐07‐2022
(1).
(2).
(3).
(4).
(5).


Members:


CHAIRMAN
Board of Studies Department of Zoology

                              CBCS STRUCTURE for B.SC.ZOOLOGYw.e.f.2015–16

                                             (Revised in April 2016)
	Year
	Semester
	Paper
	COURSE
	
	Marks
	Credits

	
	
	
	
	
	SEE
	CIA
	

	I
	I
	I
	Biology of Non Chordates
	Zoo125
	50
	50
	03

	
	
	
	Practical–I
	Zoo125(P)
	50
	
	02

	
	II
	II
	Biology of Chordates
	Zoo115
	50
	50
	03

	
	
	
	Practical–II
	Zoo115(P)
	50
	
	02

	II
	III
	III
	Cell Biology, Molecular Biology, Genetics and Evolution
	Zoo117
	50
	50
	03

	
	
	
	Practical– III
	Zoo117(P)
	50
	
	02

	
	IV
	IV
	Animal physiology, cellular 
metabolism and embryology
	Zoo112
	50
	50
	03

	
	
	
	Practical–IV
	Zoo112(P)
	50
	
	02

	
	
	dcc

V
V V
	Immunology and Animal Biotechnology
	Zoo 122
	50
	50
	50

	
	
	
	Practical–V
	
	
	
	


GOVERNMENT COLLEGE (AUTONOMUS),RAJAMAHENDRAVARAM

REVISED UG SYLLABUS      (UNDER CBCS Pattern)
(Implemented from Academic Year - 2020-21)
PROGRAMME: FOUR YEAR B.Sc. (Hons)
Domain Subject: ZOOLOGY
Skill Enhancement Courses (SECs) for Semester V, from 2022-23

(Syllabus with Learning Outcomes, References, Co-curricular Activities & Model Q.P. Pattern)

Structure of SECs for Semester–V
(To choose one pair from the four alternate pairs of SECs)

	Univ Code
	Course Number

6&7
	Name of Course
	Hours/Wee k

Theory

+Practical
	Credits Theory+ Practical
	Marks

	
	
	
	
	
	IA–20 FW- 05
	Sem End T+P

	
	6A
	SUSTAINABLE AQUACULTURE MANAGEMENT
	3+3
	3+2
	25
	75+50

	
	7A
	POST HARVEST TECHNOLOGY OF FISH AND FISHERIES
	3+3
	3+2
	25
	75+50


                                                                                    OR

	
	6B
	LIVE STOCK MANAGEMENT-I (BIOLOGY OF DAIRY ANIMALS
	3+3
	3+2
	25
	75+50

	
	7B
	LIVE STOCK MANAGEMENT -II (DAIRY PRODUCTION AND

MANAGEMENT)
	3+3
	3+2
	25
	75+50


                                                                                    OR

	
	6C
	POULTRY MANAGEMENT- I (POULTRY FARMING)
	3+3
	3+2
	25
	75+50

	
	7C
	POULTRY MANAGEMENT- II (POULTRY PRODUCTION AND

MANGEMENT
	3+3
	3+2
	25
	75+50


                                                                                   OR

	
	6D
	SERI CULTURE -I***
	3+3
	3+2
	25
	75+50

	
	7D
	SERI CULTURE -II
	3+3
	3+2
	25
	75+50


*** To be taught by Zoology Teachers

Note: For Semester–V, for the domain subject Zoology, any one of the four pairs of SECs shall be chosen as courses 6 and 7, i.e., 6A & 7A or 6B & 7B or 6C & 7C or 6D & 7D. The pair shall not be broken (ABCD allotment is random, not on any priority basis).

Note-2: One of the main objectives of Skill Enhancement Courses (SEC) is to inculcate skills related to the domain subject in students related to the domain subject in students. The syllabus of SEC will be partially skill oriented. Hence, teachers shall also impart practice.al training to students on the skills embedded in syllabus citing related real field situation

Course Structure of AQUACULTURE TECHNOLOGY under CBCS
	Year
	Semester
	Paper
	Title
	Marks
	Credits

	
	
	
	
	SEE
	CIA
	

	I
	I
	I
	Basic Principles of Aquaculture
	50
	50
	03

	
	
	
	Practical – I
	50
	
	02

	
	II
	II
	Biology Fin Fish & Shell Fish
	50
	50
	03

	
	
	
	Practical – II
	50
	
	02

	II
	III
	III
	Fish Nutrition & Feed Technology
	50
	50
	03

	
	
	
	Practical – III
	50
	
	02

	
	IV
	IV
	Fresh Water and Brackish Water Aquaculture
	50
	50
	03

	
	
	
	Practical – IV
	50
	
	02

	
	
	
	Fish Health Management
	50
	50
	03

	
	
	
	Practical – V
	50
	
	02

	III
	V
	VI
	Fisheries Extension, Economics & Marketing
	50
	50
	03

	
	
	
	Practical – VI
	50
	
	02

	
	
	         VII
	Internship
	
	
	03

	
	
	
	Practical – VII
	50
	
	02

	
	V I
	VIIA*
	Ornamental Fishery
	50
	50
	03

	
	
	
	Practical – VIIA
	50
	
	02

	
	
	VIIB*
	Fishery Engineering
	50
	50
	03

	
	
	
	Practical – VIIB
	50
	
	02

	
	
	VIII(I)**
	Cluster Elective – I :: FISHERY PROCESSING TECHNOLOGY

1. Fish Processing Technology – I – A Practical – VIII (1 –1)

2. Title : Fishery Microbiology and Fishery By – Products I –B Practical – VII (1 – 2)

3. Quality Control in Processing

Plants – I –C Practical – VIII (1 – 3)
	
	
	03

	
	
	
	
	50
	50
	02

03

	
	
	
	
	50
	
	02

	
	
	
	
	
	
	03

	
	
	
	
	50

50
	50

50
	02

	
	
	VIII(II)**
	Cluster Elective – II ::

COASTALAQUACULTURE

1. Crustacean Culture

· II – A Practical – VIII (2 –1)

2. Mollusca & Seaweed Culture

· II – B Practical – VII (2 – 2)

3. Marine Finfish Culture – II –C

Practical – VIII (2 – 3) / Project
	50
	50
	03

	
	
	
	
	50
	
	02

03

	
	
	
	
	50
	50
	02

	
	
	
	
	50
	
	03

	
	
	
	
	50
	50
	02


GOVERNMENT COLLEGE (A) RAJAMAHENDRAVARAM DEPARTMENT OF ZOOLOGY
REVISED SYLLABUS OF B.Sc. (ZOOLOGY)
UNDER CBCS FRAMEWORK WITH EFFECT FROM 2020-21
PROGRAMME: THREE-YEAR B.Sc.
(Zoology)
(With Learning Outcomes, Unit-wise Syllabus, References, Co-curricular Activities & Model Q.P.)
For Fifteen Courses of 1, 2, 3 & 4 Semesters)
(To be Implemented from 2020-21 Academic Year)
GOVERNMENT COLLEGE (A) RAJAMAHENDRAVARAM DEPARTMENT OF ZOOLOGY
       PROGRAMME: THREE-YEAR B.Sc.
(With Chemistry, Botany and Zoology Disciplines)
As per the National Education Policy, 2019 the outcomes of Higher Education include increased critical thinking abilities, higher order thinking and deeper learning, mastery of content, problem solving, team work and communication skills besides general engagement and enjoyment of learning including systematic research in India.
The overall objectives of the learning outcomes-based curriculum framework are to:
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Help formulate graduate attributes, qualification descriptors, programme learning outcomes and course learning outcomes that are expected to be demonstrated by the holder of a qualification;
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Enable prospective students, parents, employers and others to understand the nature and level of learning outcomes (knowledge, skills, attitudes and values) or attributes a graduate of a programme should be capable of demonstrating on successful completion of the programme of study.
Programme Educational Objectives (PEOs):
PEO1Higher Education: Empower students to pursue higher studies in various fields of Biology and Chemistry.
PEO2Career: Enable students to pursue careers in Chemical, Biological and related fields as demonstrated by professional success at positions within industry, government, or academia. PEO3Social responsibility: Enable students to exhibit professionalism, ethical attitude, communication skills and team work in their profession.
Program Outcomes (POs):
The Learning Outcomes of the programme could be in consonance with the Bloom’s Taxonomy, which includes –
1. Remember (Lower order)
2. Understand (Lower Order)
3. Apply (Lower Order)
4. Analyze (Higher Order)
5. Evaluate& Problem Solving (Higher Order)
6. Create (Higher Order)
PO1Critical thinking: Able to understand and utilize the principles of scientific enquiry, think analytically, clearly and evaluate critically while solving problems and making decisions during biological study.
PO2Effective communication: Able to formally communicate Scientific ideas and investigations of the biology discipline to others using both oral and written communication skills.
PO3Social interaction: Able to develop individual behavior and influence society and social structure.
PO4Effective citizenship: Able to work with a sense of responsibility towards social awareness and follow the ethical standards in the society.
PO5Ethics: Ability to demonstrate and discuss ethical conduct in scientific activities. PO6Environment and Sustainability: Able to understand the impact of biological science in societal and environmental contexts and demonstrate the knowledge for sustainable development.
PO7Self-directed and life-long learning: Able to recognize the need of life-long learning and engage in research and self-education.
GOVERNMENT COLLEGE (A) RAJAMAHENDRAVARAM DEPARTMENT OF ZOOLOGY
Domain Subject: ZOOLOGY
(Syllabus with Outcomes, Co-curricular Activities, References & Model Q.P for Five Courses of 1, 2, 3, 4 & 5 Semesters)
“The domain subject “Zoology”, embracing the fields of Animal diversity, Cell biology, Genetics, evolution, Animal physiology, Biochemistry, Embryology, Immunology, Molecular biology and Ecology and Aquaculture gives the student a broad understanding of faunal diversity, various life processes involved in the development of an animal, its functioning, its response to environmental stimuli, molecular basis of life, new technological approach towards life, an insight for the lecturer into research, sustainability and responsibility of the student towards environment”.
GOVERNMENT COLLEGE (A) RAJAMAHENDRAVARAM DEPARTMENT OF ZOOLOGY
GENERAL CURRICULAR ACTIVITIES
· Lecturer-based:
1) Class-room activities: Organization of Group discussions, question-answer sessions, scientific observations, use of audio-visual aids, guidance programmes, examination and evaluation work (scheduled and surprise tests), quizzes, preparation of question banks, student study material, material for PG entrance examinations etc.
2) Library activities: Reading books and magazines taking notes from prescribed and reference books and preparation of notes on lessons as per the syllabus; Reading journals and periodicals pertaining to different subjects of study; Making files of news-paper cuttings etc.
3) Lab activities: Organization of practical’s, maintenance of lab attendance registers/log registers, maintenance of glassware and chemicals
4) Activities in the Seminars, workshops and conferences: Organization of at least one seminar/workshop/conference per academic year either on academic/research aspects and inculcate research spirit among students
5) Research activities: Student study projects (General / RBPT model), Minor or Major research projects, Research guidance to research scholars, Publication of research articles/papers (at least one in 2 years) in UGC-recognized journals, Registration in Vidwan/Orcid/Scopus/Web of Science
6) Smart Classroom Activities: Organization of Departmental Whats app groups, Ed Modo groups/Google Class Rooms/Adobe Spark groups for quick delivery of the subject; Preparation of Moocs content & presentation tube lessons by trained lecturers; Using smart/digital/e- class rooms (mandatory) wherever present; Utilization of YouTube videos (subject to copy rights) etc.
· Student-based:
1) Class-room activities: Power point presentations, seminars, assignments
2) Library activities: Visit to library during library hour and preparation of notes
3) Lab activities: Maintenance of observation note book and record, keeping lab clean and tidy
4) Activities in the Seminars, workshops and conferences: Participation/presentation in seminar/workshop/conference
CO-CURRICULAR ACTIVITES
OBJECTIVES:
The co-curricular activities are aimed at strengthening the theoretical knowledge with an activity related to the content taught in the class room. The aesthetic development, character building, spiritual growth, physical growth, moral values, creativity of the student.
The different types of co-curricular activities relevant to Zoology domain are listed
below:
· Academic - based
· Preparation of Charts/Clay or Thermocol Models
· Debates, Essay Writing Competitions
· Group Discussions
· Departmental (Zoology) magazine
· Formation of Book clubs
· Animal album-making
· Viva-Voce
· Lab/Research –based
· Digital dissections
· Field Visit/Excursions/Zoological Tours and submission of report
· Training at research centers (aquaculture/apiculture/sericulture etc.)
· Exposure to scientific instruments and hands-on experience
· Value - based
· Organization of first-aid camp, swachhbharat, cleanliness week, girl-child importance, Nutrition and health awareness etc.
· Observation of Days of National/International Importance
	World Cancer Day (February 4th )
	International Biological Diversity Day (May 22nd)

	Darwin Day (February 12th)
	World Turtle Day (May 23rd)

	National Science Day (Feb 28th)
	World blood Donor Day (June 14th)

	World Wildlife day (March 3rd)
	World Zoonoses Day (July 6th)

	National Vaccination Day (March 16th)
	World Mosquito Day (August 20th)

	World Health Day (April 7th)
	World Turtle Day (May 23rd)

	Earth Day (April 22nd)
	World Mosquito Day (August 20th)

	Malaria Day (April 25th)
	World Animal day (October 4th)

	World Hepatitis Day (May 19th)
	World Immunization Day (November 10th)
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	Government College  (Autonomous) Rajahmundry
	Program & Semester

  I B.Sc.,( SEM-I)

	
	
	

	Course Code


	TITLE OF THE COURSE

ANIMAL DIVERSITY – BIOLOGY OF NONCHORDATES
	

	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 – Binomial nomenclature – Rules of nomenclature

        1.2 Whittaker’s five kingdom concept and classification of Animal Kingdom.

Phylum Protozoa

        1.3  General Characters and classification of protozoa up to classes with suitable examples

        1.4 Locomotion, nutrition and reproduction in Protozoans

        1.5 Elphidium (type study)

  UNIT –II 
   Phylum Porifera
       2.1  General characters and classification up to classes with suitable examples

       2.2  Skelton in Sponges

       2.3   Canal system in sponges
    Phylum Coelenterata

       2.4  General characters and classification up to classes with suitable examples

       2.5 Metagenesis in Obelia

       2.6 Polymorphism in coelenterates

       2.7 Corals and coral reefs
UNIT –III
    Phylum Platyhelminthes

       3.1 General characters and classification up to classes with suitable examples

       3.2  Life cycle and pathogenicity of Fasciola hepatica

       3.3 Parasitic Adaptations in helminthes
Phylum Nemathelminthes

       3.4 General characters and classification up to classes with suitable examples

       3.5  Life cycle and pathogenicity of Ascarislumbricoides

UNIT –IV
    Phylum Annelida

      4.1 General characters and classification up to classes with suitable examples

      4.2 Evolution of Coelom and Coelomoducts

 4.3 Vermiculture - Scope, significance, earthworm species, processing, Vermicompost,  
        economic importance of vermicompost

Phylum Arthropoda

      4.4 General characters and classification up to classes with suitable examples

      4.5 Vision and respiration in Arthropoda

      4.6 Metamorphosis in Insects

      4.7 Peripatus - Structure and affinities

      4.8 Social Life in Bees and Termites

Unit – V

       Phylum Mollusca

       5.1 General characters and classification up to classes with suitable examples

       5.2 Pearl formation in Pelecypoda

       5.3 Sense organs in Mollusca
Phylum Echinodermata

       5.4 General characters and classification up to classes with suitable examples

       5.5 Water vascular system in star fish

       5.6 Larval forms of Echinodermata

      Phylum Hemichordata

       5.7 General characters and classification up to classes with suitable examples

       5.8 Balanoglossus - Structure and affinities

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:

CO-PO Mapping:

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

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

	CO1
	1
	2
	2
	1
	2
	1
	3
	2
	3
	2
	1
	2
	2

	CO2
	2
	1
	3
	2
	1
	1
	2
	3
	1
	1
	2
	2
	2

	CO3
	1
	1
	2
	3
	3
	1
	1
	1
	2
	3
	1
	2
	1

	CO4
	2
	2
	3
	2
	2
	2
	1
	2
	1
	2
	2
	1
	2

	CO5
	1
	2
	1
	1
	1
	2
	2
	1
	1
	1
	1
	1
	2


Co-curricular activities (suggested)
· Preparation of chart/model of phylogenic tree of life, 5-kingdom classification, Elphidium
life cycle etc.
· Visit to Zoology museum or Coral island as part of Zoological tour
· Charts on life cycle of Obelia, polymorphism, sponge spicules
· Clay models of canal system in sponges
· Preparation of charts on life cycles of Fasciolaand Ascaris
· Visit to adopted village and conducting awareness campaign on diseases, to people as part of Social Responsibility.
· Plaster-of-paris or Thermocol model of Peripatus
· Construction of a vermicompost in each college, manufacture of manure by students and donating to local farmers
· Models of compound eye, bee hive and terminarium (termitaria) by students
· Visit to apiculture centre and short-term training as part of apprenticeship programme of the govt. Of Andhra Pradesh
· Chart on pearl forming layers using clay or Thermocol
· Visit to a pearl culture rearing industry/institute
· Live model of water vascular system
· Phylogeny chart on echinoderm larvae and their evolutionary significance
· Preparation of charts depicting the feeding mechanism, 3 coeloms, tornaria larva etc., of
Balanoglos

GOVERNMENT COLLEGE (A) RAJAMAHENDRAVARAM DEPARTMENT OF ZOOLOGY
ZOOLOGY MODEL PAPER FOR I SEMESTER ZOOLOGY - PAPER - I
ANIMAL DIVERSITY – BIOLOGY OF NONCHORDATES
Time: 3 hrs
Max. Marks: 50

I. Answer any FIVE of the following:
5x8=40 Draw labeled diagrams wherever necessary
1. Explain the Whittaker’s five kingdom concept and classification of Animal Kingdom (OR)
2. Describe the Elphidium life cycle
3. Describe the Canal system in sponges
(OR)
4. Describe the Corals and coral reefs
5. Explain Parasitic Adaptations in helminthes
(OR)
6. Describe the Life cycle of Ascarislumbricoides
7. Explain Vermicompost, economic importance of vermicompost (OR)
8. Describe the Peripatus - Structure and affinities
9. Describe the Pearl formation in Pelecypoda (OR)
10. Describe the Water vascular system in star fish
II. Answer any TWO of the following:
2x5=10 Draw labeled diagrams wherever necessary
1. Rules of nomenclature
2. Obelia
3. Canal system
4. Fasciola hepatica
5. Coelom
BLUE PRINT
	Unit
	Essay
	Short

	I
	2
	1

	II
	2
	1

	III
	2
	1

	IV
	2
	1

	V
	2
	1
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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 e 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:

GOVERNMENT COLLEGE (A) RAJAMAHENDRAVARAM DEPARTMENT OF ZOOLOGY
ZOOLOGY PRACTICAL SYLLABUS FOR I SEMESTER ZOOLOGY - PAPER - I
ANIMAL DIVERSITY - BIOLOGY OF NONCHORDATES
Time: 3hrs
Max. Marks: 50

I. Identify the following specimens or spotters & slides, draw neat labeled diagrams – write notes
On
1- Paramecium
7x5=35M
2- Euspongia
3- Physalia
4- Fasciola hepatica
5- Ascaris
6- Hirudinaria
7 - Octopus
II. Dissect and draw the labeled diagram of Prawn Nervous system
1x5=05M
III. Practical Record
1x10=10M
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	Government College  (Autonomous) Rajahmundry
	Program & Semester

    B.Sc., (Sem-III)

	
	
	

	Course Code


	TITLE OF THE COURSE

CYTOLOGY, GENETICS AND EVOLUTION
	

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

	Pre-requisites: 
	
	3
	1
	-
	3


Course Objectives:

Course Outcomes:

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

	CO1
	To know the different types of cells

	CO2
	To be able to Name the cell organelles, List of cell organelles

	CO3
	To Know MENDAL LAWS The inter-relationship between
Organisms in population and communities

	CO4
	To understand and communicate the major evolutionary
innovations in animal groups and describe the.

	CO5
	To understand the functional
Significance of associated morphologies and behaviours


Course with focus on employability / entrepreneurship / Skill Development modules

	Skill Development
	
	
	Employability
	
	
	Entrepreneurship
	


Syllabus:

UNIT - I

1. Cytology -I

1.1 Definition ,history ,prokaryotic and eukaryotic cells, virus, Bacteriophage*

1.2 Electron microscopic structure of eukaryotic cell.

1.3 Plasma membrane-Different models of plasma membrane

1.4 Structure and functions of Endoplasmic Reticulum

UNIT - II

2. Cell organelles:

2.1 Structure and functions of Golgi apparatus

2.2 Structure and functions of Ribosomes

2.3 Structure and functions of Mitochondria

2.4 Nucleus, Chromosomes
UNIT - III

3. Genetics -I:

3.1 Mendel's work on transmission on traits

3.2 Principles of inheritance

3.3 Incomplete dominance and co-dominance

3.4 Gene interaction

3.5 Genetic code *
4. Genetics -II:

3.5
Sex determination

3.6     Sex linked inheritance

3.7   Multiple alleles*

3.8   Chromosomal disorders (Extra chromosomal)

                                                       UNIT IV
        Molecular Biology: Central Dogma of Molecular Biology Basic concepts of-

               4.1 DNA replication – Overview (Semi-conservative mechanism, Semi- discontinuous mode, Origin &        

                                                                                                                                                     Propagation of
replication fork)
                                                                                                                4.     .2Transcription in prokaryotes – Initiation, Elongation and Termination, Post-transcriptional    

         modifications(basics)
     4.3. Translation – Initiation, Elongation and Termination Gene Expression in prokaryotes (Lac Operon); Gene
Expression in eukaryotes
                                                     UNIT-V

5. Evolution:

5.1 Origin of Life

5.2 Lamarckism ,Darwinism, Neo-Darwinism, Hardy-Weinberg Equilibrium
5.3 Variations, isolating mechanisms ,natural selection

5.4 Speciation(Allopatric and Sympatric)

5.5 Geological Time Scale *
Text books:

Reference books:

Web Links:

CO-PO Mapping:

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

	
	PO1
	PO2
	PO3
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	PO6
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	PSO3
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	3
	2
	2
	2
	1
	2
	2

	CO2
	2
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	1
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	2

	CO3
	1
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	2
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	3
	2
	1
	1
	2
	3
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	2
	1

	CO4
	2
	2
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	2
	2
	2
	2
	2

	CO5
	1
	2
	1
	2
	1
	2
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	1
	1
	1
	1
	1
	2


                                                    BLUE PRINT

	Unit
	Essay
	Short

	I
	2
	1

	II
	2
	1

	III
	2
	1

	IV
	2
	1

	V
	2
	1


ddddd

GOVERNMENT COLLEGE (A) RAJAMAHENDRAVARAM
ZOOLOGY - PAPER – III
CYTOLOGY, MOLECULAR BIOLOGY, GENETICS AND EVOLUTION
Time: 2.30 Hrs.
Max. Marks: 50
I. Answer any FIVE from following. Draw labelled diagrams wherever necessary.
5 x 8 = 40
     1. Write an essay on Electron microscopic structure of an Eukaryotic cell.
                                       or
      2.  Write notes on structure and functions of Endoplasmic Reticulum.
             3.  Write notes on structure and functions of Mitochondria.
                      Or 
             4.  Write in detail about structure and functions of Nucleus
            5.  Describe Mendel's work on transmission on trails
                       .or
            6.  Explain incomplete dominance with suitable examples.
           7.  Write notes on sex determination
                      or
           8.  Write notes on sex linked inheritance.
    9.  Describe origin of life.
                                       Or 

           10. Write an essay on Lamarkism
II. Answer any TWO of the following .Draw labelled diagrams wherever necessary. 2 x 5 = 10
      11. Prokaryotic cell
      12. Lysosomes
      13. Speciation
      14. Lamarckism
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	Government College  (Autonomous) Rajahmundry
	Program & Semester

 Eg: II B.Sc. 
         (III Sem)

	Course Code


	TITLE OF THE COURSE

CYTOLOGY, MOLECULAR BIOLOGY ,GENETICS AND EVOLUTION


	

	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:

I.  Cytology:

1. Preparation of temporary slides of Mitotic divisions with onion root tips.

2. Observation of various stages of Mitosis and Meiosis with prepared slides

3. Mounting of salivary gland chromosomes of Chiranomous

II. Genetics:

1. Study of Mendel inheritance using suitable examples

2. Study of linkage recombination, gene mapping using the data

3. Study of human karyo types chromosomes
III. Evolution:

1. Study of fossil evidences

2. Study of homology and analogy from suitable specimens and pictures

3. Phylogeny of horse with pictures

4. Darwin’s finches(pictures)

5. Visit to natural history museum and submission of report.

Reference books:

Virtual Lab Links:

B.Sc. Zoology Practical Paper for III Semester ZOOLOGY - PAPER - III
CYTOLOGY,MOLECULAR BIOLOGY, GENETICS AND EVOLUTION
Time : 3Hrs.
Max. Marks :50
	Draw a neat labelled diagram of wherever necessary.
	.
	

	1.
Experiment......
	
	1 x 15 =15M

	2.
Study of..........
(A).
	
	2x5=10M

	(B).
	
	

	3.
Study of..........
	
	3x5=15M

	(A).
	
	

	(B).
	
	

	(C).
	
	

	4.
Field Book.
	
	1x5=5M

	5.
Practical Record.
	
	1x5=5M


ddd
GOVERNMENT COLLEGE (AUTONOMOUS) RAJAMAHENDRAVARAM
DEPARTMENT OF ZOOLOGY CERTIFICATE COURSE ON VERMICOMPOST
THEORY SYLLABUS
Unit - I
General Vermiculture:
· Introduction to Vermiculture, Definition, Meaning and History.
· Maintenance of soil structure, the matter and humus cycle.
· Vermicompost Devices and Equipment
Unit - II
Earthworm Biology:
· Taxonomy, Anatomy, Physiology and Reproduction of Earthworm.
· Economic importance of Earthworms.
Unit - III
Vermicompost Technology:
· Small scale earthworm forming for home gardens.
· Conventional commercial composting
· Maintenance of Vermicompost.
· Verms diseases and enemies.
Unit -IV
Economic Importance of Vermicompost
· Economic importance of Vermicompost.
· SHarvesting and processing.
BLUE PRINT
	Unit
	Essay

	Unit - I
	1

	Unit - II
	2

	Unit - III
	4

	Unit - IV
	2


ddddd
GOVERNMENT COLLEGE (AUTONOMOUS) RAJAMAHENDRAVARAM
DEPARTMENT OF ZOOLOGY CERTIFICATE COURSE ON VERMICOMPOST
THEORY MODEL PAPER
I. WriteanyFIVEanswersanddrawlabeleddiagramswhereevernecessary.5x10=50M
1. Write notes on maintenance of soil, the matter and humus cycle.
2. Describe in detail about biology of Earthworm.
3. Write notes on Economic importance of Earthworm.
4. Write notes on maintenance of Vermicompost.
5. Give an account on small scale earthworm forming for home gardens.
6. Explain in detail economic importance of Vermicompost.
7. Write notes on Harvesting and processing of vermiculture.
8. Give an account on commercial composing.
9. Explain in detail about reduce, reuse, recycle and restore?
ddddd
GOVERNMENT COLLEGE (AUTONOMOUS) RAJAMAHENDRAVARAM
DEPARTMENT OF ZOOLOGY CERTIFICATE COURSE ON VERMICOMPOST
PRACTICAL SYLLABUS
1. Estimation of soil pH.
2. Identification of different types of Earthworms.
3. Preparation of Home gardens.
4. Field trip and collection of native earthworms.
ddd
GOVERNMENT COLLEGE (AUTONOMOUS) RAJAMAHENDRAVARAM
PRACTICAL MODEL PAPER
1. Estimation of soil pH
10M
2. Earthworm identification and writing notes
10M
3. Preparation of home gardens.
10M
4. Field trip and collection of native earthworms.
10M
5. Practical Record Book
10M
ddddd
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	Government College  (Autonomous) Rajahmundry
	Program & Semester

  I B.Sc., (SEM-I)

	
	
	

	Course Code


	TITLE OF THE COURSE
BASIC PRINCIPLES OF AQUACULTURE
	

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

	Pre-requisites: 
	
	3
	1
	-
	3


Course Objectives:

6. A

7. B

8. C

Course Outcomes:

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

	CO1
	

	CO2
	

	CO3
	

	CO4
	

	CO5
	


Course with focus on employability / entrepreneurship / Skill Development modules

	Skill Development
	
	
	Employability
	
	
	Entrepreneurship
	


Syllabus:

UNIT - I: INTRODUCTION

1.1 Concept of Blue Revolution –History and Definition of Aquaculture.

1.2 Scope of Aquaculture at global level, India and Andhra Pradesh.
1.3 Fresh water aquaculture, brackish water aquaculture and mariculture.
1.4 Different Aquaculture Systems- Pond, Cage, Pen, Running Water, Extensive, Intensive & Semi-Intensive Systems and their significance. Monoculture, Polyculture and Mono sex culture systems.

UNIT - II : POND ECOSYSTEM

2.1 General Concepts of Ecology, Carrying Capacity and Food Chains

2.2 Lotic and Lentic systems, streams and springs.

2.3 Nutrient Cycle sin Culture ponds-Phosphorus, Carbon and Nitrogen

2.4 Importance of Plankton and Benthos in culture ponds, nutrient dynamic sand algal blooms.

UNIT - III: TYPES OF FISH PONDS

3.1 Classification of ponds based on water resources-Spring, rainwater, floodwater, well water and water course ponds.

3.2 Functional classification of ponds-Head pond, hatchery, nursery, rearing, production, stocking and quarantine ponds.

UNIT - IV : POND PREPARATION

4.1 Important factors in the construction of an ideal fishpond-Site selection, topography, nature of the soil, water resources.

4.2 Lay out and arrangements of ponds in a fish farm.

4.3 Construction of an ideal fishpond-Space allocation
 UNIT - V : POND MANAGEMENT FACTORS

5.1 Need of fertilizer and manure application in culture ponds; Role of nutrients; NPK contents of different fertilizers and manures used in aquaculture; and precautions in their application.

5.2 Physico-chemical conditions of soil and water optimum for culture - temperature, depth, turbidity ,light, water and shore currents ,pH, DOD,CO2 and nutrients.
5.3 Eradication of predators and weed control-Advantages and disadvantages of weed, weed plants in culture ponds, aquatic weeds, weed fish, toxins used for weed control and control of predators

Text books:

Reference books:

Web Links:

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
	1
	2
	2
	1
	2
	2
	3
	2
	3
	2
	2
	2
	2

	CO2
	2
	1
	2
	2
	1
	1
	2
	3
	1
	2
	2
	2
	2

	CO3
	1
	1
	2
	3
	2
	1
	1
	2
	2
	2
	1
	2
	1

	CO4
	2
	2
	3
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	CO5
	2
	2
	1
	1
	1
	2
	2
	1
	1
	1
	1
	1
	2


Additional Inputs :

1).
Aquaculture Vs .Agriculture; Present day needs with special reference to Andhra Pradesh. 2). Concepts of Productivity, estimation and improvement of productivity.

3). Hatchery design.
4). Structure and component so barrage pond.
5). Measures to increase oxygen and reduce ammonia & hydrogen supplied in culture ponds ; correction of pH.

BLUE PRINT

	Unit
	Essay
	Short

	I
	2
	1

	II
	2
	1

	III
	2
	1

	IV
	2
	1

	V
	2
	1


BASIC PRINCIPLES OF AQUACULTURE

                     MODEL PAPER

Time : 2.30 Hrs.
Max. Marks: 50

SECTION - II

I. Answer ALL the following. Draw labelled diagrams wherever necessary.
5 x 8 = 40 M
1. (a).
Write an essay on the scope of Aquaculture at global level.
(OR)

(b).
Describe the different types of Aquaculture systems.

2. (a).
Explain the lentic and lotic systems.
(OR)

(b).
Describe the importance of Plankton and Benthos in culture ponds.

3. (a).
Write an essay on the stocking and production ponds.

(OR)

(b).
Describe the Hatchery design and management.

4. (a).Give an account of the important factors in the construction of ideal pond.
(OR)

(b). Describe in detail Lay out and arrangements of ponds in a fish farm

5. (a) Write an essay on the need of fertilizers in culture pond
(OR)

(b) Write an essay on Eradication of predators and weed control
SECTION - II

II. Answer any TWO of the following. Draw labelled diagrams wherever necessary. 2 x 5 = 10 M
6. Concept of Blue Revolution

7. General concept of Ecology

8. Classification of Ponds

9. Water Resources

10. Eradication of predator
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	Government College  (Autonomous) Rajahmundry
	Program & Semester

 Eg: I B.Sc. (I Sem)

	Course Code


	TITLE OF THE COURSE

BASIC PRINCIPLES OF AQUACULTURE
	

	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:

1.  Estimation of Carbonates, Bicarbonates in water samples.

2. Estimation of Chlorides in water samples.

3. Estimation of dissolved oxygen

4. Estimation of ammonia in water.

5. Field Visit to Nursery ,Rearing and stocking pond so aquafarms

6. Field Visit to Hatchery

7. Study of algal blooms and their control.

8. Collection &Identification of Zooplankton and Phytoplankton.

9. Study of aeration devices.

10. Determination of soil nitrogen and phosphorus.

11. Collection and study of aquatic weeds.

12. Field survey of near by habitat for dietary dependency on and requirement to aqua products.

Reference books:

Virtual Lab Links:

ZOOLOGY PRACTICAL SEMESTER PRACTICAL SYLLABUS
 MODEL PAPER

BASIC PRINCIPLES OF AQUACULTURE

Time :3Hrs.
Max. Marks :50

1. Estimation of Carbonates, Bicarbonates in given water samples.
1x10=10M

2. Identify the following and draw the labelled diagrams and write notes on Zoo-phyto planktons.
5x4=20M

(A).

(B).

(C).

(D).

(E).

3. Identify the following and draw the labelled diagrams and write notes on Zoo-phyto planktons.
2 x 2½ = 5M

(A).

(B).

4. Field Book.
1x5=5M

5. Practical Record.
1x10=10M

ddddd
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	Government College  (Autonomous) Rajahmundry
	Program & Semester

II B.Sc.,

           (III SEM)

	
	
	

	Course Code


	TITLE OF THE COURSE

FISH NUTRITION AND FEED TECHNOLOGY
	

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

	Pre-requisites: 
	
	3
	1
	-
	3


Course Objectives:

9. A

10. B

11. C

Course Outcomes:

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

	CO1
	

	CO2
	

	CO3
	

	CO4
	

	CO5
	


Course with focus on employability / entrepreneurship / Skill Development modules

	Skill Development
	
	
	Employability
	
	
	Entrepreneurship
	


Syllabus:

UNIT-I: NUTRITIONAL REQUIREMENTS OF CUTLTIVABLE FISH

1.1- Requirements for energy, proteins, carbohydrates, lipids, fiber, micro nutrients for different stages of cultivable fish and prawns.

1.2***- Essential amino acids and fatty acids, protein to energy ratio, nutrient interactions and protein sparing effect.***

1.3- Dietary sources of energy, effect of ration on growth, **determination of feeding rate,* check tray. 1.4- Factors effecting energy partitioning and feeding.

UNIT-II: FORMS OF FEEDS AND FEEDING METHODS

2.1***- Feed conversion efficiency, feed conversion ratio and protein efficiency ratio***

2.2- wet feeds, moist feeds, dry feeds, mashes, pelleted feeds, and floating and sinking pellets, advantages of pelletization.

2.3- Manual feeding, Demand feeders, automatic feeders, surface spraying, bag feeding and tray feeding. 2.4- Frequency of feeding
UNIT-III: FEED MANUFACTURE AND STORAGE

3.1- ***Feed ingredients and their selection, nutrient composition and nutrient availability of feed ingredients***

3.2- Feed formulation- Extrusion processing and steam pelleting, grinding, mixing and drying, pellatization and packaging
3.3-Water stability of feeds, farm made aqua feeds, micro coated feeds, micro encapsulated feeds and micro bound diets

3.4- Microbial, Insect and rodent damage of feed, chemical spoiling during storage period and proper storage methods.

UNIT-IV: FEED ADDITIVES AND NON NUETIRNT INGREDIENTS

4.1- Binders antioxidants probiotics
4.2- Feed attractants and feed stimulants

4.3- Enzymes, Hormones, Growth promoters and pigments 4.4- **Antimetabolites**, afflatoxins and fiber
UNIT-V: NUTRITIONAL DEFICIENCY IN CULTIVABLE FISH

5.1- Protein deficiency, vitamin and mineral deficiency symptoms 5.2- Nutritional pathology and anti-nutrient

5.3- Importance of natural and supplementary, balanced diet

BLUE PRINT

	Unit
	Essay
	Short

	I
	2
	1

	II
	2
	1

	III
	2
	1

	IV
	2
	1

	V
	2
	1


Text books:

Reference books:

Web Links:

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
	2
	2
	2
	2
	2
	2
	    3
	2
	3
	2
	1
	2
	2

	CO2
	2
	1
	3
	2
	   2
	2
	2
	3
	3
	2
	2
	2
	2

	CO3
	2
	3
	2
	3
	3
	3
	2
	2
	2
	3
	2
	2
	1

	CO4
	2
	3
	3
	2
	2
	2
	1
	2
	1
	2
	2
	1
	2

	CO5
	1
	2
	2
	2
	2
	2
	2
	2
	2
	1
	2
	1
	2


GOVERNMENT COLLEGE (A) RAJAMAHENDRAVARAM ZOOLOGY PAPER SEMESTER – III
MODEL QUASTION PAPER
FISH NUTRITION & FEED TECHNOLOGY
TIME: 03hours
Max.Marks:50 M
SECTION – I
I. Answer ALL the following. Draw labelled diagrams wherever necessary.
5X8=40M
1. (a) Write about the requirements of proteins and lipids for different stages of cultivable fishes.
(Or)
(b) Give an account on feeding rate and effect on growth
2. (a) Write an assay on different types of feeds.
(Or)
(b) Explain about feed conversation efficiency and protein efficiency Ratio.
3. (a) Describe the process of feed formulation and packing.
(Or)
(b) Write about the methods of proper storage of feeds
4. (a) Write an essay on feed attractants and feed stimulants.
(Or)
(b) Describe probiotics and Anti-oxidants.
5. (a) Describe the symptoms caused by proteins and vitamin deficiency.
(Or)
(b) Explain about the natural and Supplementary feeds.
SECTION-II
II. Answer any TWO of the following
2X5=10M
1. Protein sparing effect
4. Fish Growth promoters
2. Feeding frequency
5. Anti-Nutrients
3. Feed Ingredients
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	Government College  (Autonomous) Rajahmundry
	Program & Semester

 Eg: II B.Sc.
       (III Sem)

	Course Code


	TITLE OF THE COURSE

FISH NUTRITION AND FEED TECHNOLOGY
	

	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. Estimation of protein content in aquaculture feeds

2. Estimation of carbohydrate content in aquaculture feeds

3. Estimation of lipids content in aquaculture feeds

4. Estimation of ash in aquaculture feed

5. Study of water stability of pellet feeds

6. Feed formulation and preparation in the lab

7. Study of binders used in aquaculture feeds

8. Study of feed packing materials

9. Study of physical and chemical change during storage

10. Study on physical characteristics of floating and sinking feeds

11. Visit to aqua-feed production unit

12. Visit to a farm for studying feeding practices

Reference books:

Virtual Lab Links:

GOVERNMENT COLLEGE (A) RAJAMAHENDRAVARAM
ZOOLOGY PRACTICAL PAPER SEMESTER – III CLUSTER ELECTIVE PAPER: III
PRACTICAL MODEL PAPER
FISH NUTRITION & FEED TECHNOLOGY
Periods: 03 hours
Max.Marks:50
Draw a labelled diagrams wherever necessary.
1. Estimation of proteins/carbohydrates/lipids/Ash in Aquaculture Feed.
20M
2. Feed Formulation and preparation in the lab.
7M
3. Study of Feed packing Materials.
7M
4. Study on physical characteristics of floating feeds
5M
5. Practical record.
10M
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	Government College  (Autonomous) Rajahmundry
	Program & Semester

      III B.Sc.,(V SEM)

	
	
	

	Course Code


	TITLE OF THE COURSE

Domain Subject: ZOOLOGY Semester –V 

 Course 6 A: SUSTAINABLE AQUACULTURE MANAGEMENT
	

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

	Pre-requisites: 
	
	3
	1
	-
	3


Course Objectives:

12. A

13. B

14. C

Course Outcomes:

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

	CO1
	Students at the successful completion of this course will be able to

	CO2
	 Evaluate the present status of aquaculture at the Global level and National level

	CO3
	  Classify different types of ponds used in aquaculture

	CO4
	   Demonstrate induced breeding of carps

	CO5
	Acquire critical knowledge on commercial importance of shrimps


Course with focus on employability / entrepreneurship / Skill Development modules

	Skill Development
	
	
	Employability
	
	
	Entrepreneurship
	


Syllabus:
I. Syllabus: (Total Hours: 90 including Teaching, Lab, Field Skills Training, Unit tests etc.)
Unit: 1
1.1 Present status of Aquaculture – Global and National scenario
1.2 Major cultivable species for aquaculture: freshwater, brackish water and marine.
1.3 Traditional, extensive, modified extensive, semi-intensive and intensive cultures of fish and shrimp.

1.4 Design and construction of fish and shrimp farms

Unit: 2
2.1 Functional classification of ponds – head pond, hatchery, nursery ponds

2.2 Functional classification of ponds -rearing, production, stocking and quarantine ponds
2.3 Need of fertilizer and manure application in culture ponds
2.4 Physio-chemical conditions of soil and water optimum for culture (Temperature, depth, turbidity, light, water, PH, BOD, CO2 and nutrients)
Unit: 3
3.1. Induced breeding in fishes
3.2. Culture
of
Indian
major
carps:
Pre-stocking
management
(Dewatering,
drying, ploughing/desilting; Predators, weeds and algal blooms and their control, Liming and fertilization)

3.3. Culture of Indian major carps - Stocking management
3.4. Culture of Indian major carps - post-stocking management
Unit: 4
4.1 Commercial importance of shrimp & prawn

4.2 Macrobrachium rosenbergii- biology, seed production.
4.3 Culture of L. vannamei – hatchery technology and culture practices
4.4 Mixed culture of fish and prawns
Unit: 5
5.1 Viral diseases of Fin Fish & shell fish

5.2 Fungal diseases of Fin & Shell fish

5.3 Bacterial diseases of Finfish & Shell fish

5.4 Prophylaxis in aquaculture
Text books:

Reference books:

1.  Pillay TVR & M.A.Dill, 1979. Advances in Aquaculture. Fishing News Books Ltd., London
2. Stickney RR 1979. Principles of Warm Water Aquaculture. John Wiley & Sons Inc.1981
3. Boyd  CE  1982.  Water  Quality  Management  for  Pond  Fish  Culture.  Elsivier  Scientific Publishing Company.
4. Bose AN et.al. 1991. Costal Aquaculture Engineering. Oxford & IBH Publishing Company Pvt. Ltd
Web Links:

1.  http://www.fao.org/fishery/docs/CDrom/FAO_Training/FAO_Training/General/x6708e/x670 8e06.htm
2. http://aquaticcommons.org/1666/1/Better-Practice3_opt.pdf
3. https://www.notesonzoology.com/india/fishery/fish-diseases-symptoms-and-control- fishery/871
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
	2
	2
	2
	1
	2
	1
	3
	2
	3
	2
	1
	2
	2

	CO2
	2
	1
	3
	2
	1
	2
	2
	3
	1
	3
	2
	2
	2

	CO3
	1
	2
	2
	3
	3
	1
	2
	1
	2
	3
	2
	2
	1

	CO4
	2
	2
	3
	2
	2
	2
	1
	2
	1
	2
	2
	1
	2

	CO5
	2
	2
	1
	3
	2
	2
	2
	1
	2
	1
	2
	2
	2


GOVERNMENT COLLEGE (A) RAJAMAHENDRAVARAM

Semester-wise Revised Syllabus under CBCS, 2020-21
                                                          Four – year B.Sc. (Hons)

                                          Domain Subject: ZOOLOGY Semester –V 
                     Course 6 A: SUSTAINABLE AQUACULTURE MANAGEMENT 

                                       (Skill Enhancement Course (Elective), -Credits: 05
TIME: 03hours
Max.Marks:50 M

SECTION – I

I. Answer ALL the following. Draw labelled diagrams wherever necessary.
5X8=40M

1. (a) Write about the Major cultivable species for aquaculture
(Or)

(b) Give an account on Design and construction of fish farms
2. (a) Write an assay on Functional classification of ponds
 (Or)

(b) Explain about Physio-chemical conditions of soil and water optimum for culture
3.(a) Describe the process of Induced breeding in fishes
(Or)

(b) Write about the Culture of Indian major carps 

 4.(a) Write an essay on Macrobrachium rosenbergi  biology, seed production
(Or)

(b) Describe Mixed culture of fish and prawns
.

5.(a) Describe the symptoms caused by  Viral diseases of Fin Fish & shell fish

 (Or)

(b) Explain about the Bacterial diseases of Finfish & Shell fish

SECTION-II

II. Answer any TWO of the following
2X5=10M
1. Extensive culture 
4. Liming 
2. Status of Aquaculture 
5. Fungal disease
3. Manure application in culture ponds 
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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:

14. A

15. B

16. C

List of Experiments/Syllabus:

II.  Practical (Laboratory) Syllabus: (30hrs)   (Max.50Marks)
1. Fresh water Cultivable species any (Fin & Shell Fish Specimens – Observation of morphological characters by observation and drawings)-5
2. Brackish water cultivable species (Fin &Shell fish- Specimens- Observation of Morphological Character by observing drawing) -5

3. Hands on training on the use of kits for determination of water quality in aquaculture (DO, Salinity, pH, Turbidity- Testing kits to be used for the estimation of various parameters/ Standard procedure can be demonstrated for the same)

4. Demonstration of Hypophysation(Procedure of hypophysation to be demonstrated in the practical lab with any edible fish as model)
5. Viral diseases of Fin & Shell Fish (Observation of his to pathological slides / Charts/ Models of viral pathogens in fin/ shell fish – one edible specimen can be used for observation of same in the laboratory)

6. Bacterial diseases of Fin & Shell Fish (Observation of his to pathological slides / Charts/ Models of Bacterial pathogens in fin/ shell fish – One edible specimen can be used for observation of same in the laboratory)
7. Fungal diseases of Fin & Shell Fish (Observation of his to pathological slides / Charts/ Models of Bacterial pathogens in fin/ shell fish – One edible specimen can be used for observation of same in the laboratory)
Reference books:

Virtual Lab Links:

I.Lab References
1. Boyd  CE  1982.  Water  Quality  Management  for  Pond  Fish  Culture.  Elsevier  Scientific Publishing Company
2. http://www.fao.org/fishery/docs/CDrom/FAO_Training/FAO_Training/General/x6708e/x670 8e06.htm
3. http://aquaticcommons.org/1666/1/Better-Practice3_opt.pdf
4. https://www.notesonzoology.com/india/fishery/fish-diseases-symptoms-and-control- fishery/871
Co-Curricular Activities
a) Mandatory:(Student training by teacher in field skills: Total 15 hrs., Lab:10 + field 05)
1. For Teacher: Training of students by the teacher in laboratory/field fornotlessthan15 hours on Breeding- Induced breeding in carps -hatchery technology of L. Vennami- Farming techniques- disease diagnostic techniques—concepts –Demonstration @ any aqua laboratory

2. For Student: Students shall (individually) visit a Hatchery/Farm/ Aqua diagnostic center and make careful observations of the process method and implements- protocols and report on the same in 10 pages hand written Fieldwork/Project work Report.
3. Max marks for Fieldwork/Project work Report: 05.

4. Suggested Format for Fieldwork/Project work: Title page, student details, index page, details of place visited, observations made, findings and acknowledgements.
5. (IE).Unit tests.

b) Suggested Co-Curricular Activities
1. Preparation of Model/Charts of Cultivable species of fin fish shell fish

2. Preparation of Model/Chart of Ideal fish Pond- with the standards prescribed.
3. Observation of
aquaculture activities in their area (Observation of any activity related to aquaculture in the vicinity of the college/village)
4. Preparation of Model – charts of Fin /Shell fish Diseases with eco-friendly material.
5. Assignments, Group discussion, Seminar,   Quiz, Collection of Material, Video preparation etc., Invited lecture
-----------------
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	Government College  (Autonomous) Rajahmundry
	Program & Semester



	
	
	

	Course Code


	TITLE OF THE COURSE

      Domain Subject: ZOOLOGY Semester –V 

 Course 7 A: 

POSTHARVEST TECHNOLOGY OF FISH AND FISHERIES


	

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

	Pre-requisites: 
	
	3
	1
	-
	3


Course Objectives:

15. A

16. B

17. C

Course Outcomes:

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

	CO1
	· Identify the types of preservation methods employed in aquaculture

	CO2
	· Choose the suitable Processing methods in aquaculture

	CO3
	· Maintain the standard quality control protocols laid down in aqua industry

	CO4
	· Identify the best Seafood quality assurance system


Course with focus on employability / entrepreneurship / Skill Development modules

	Skill Development
	
	
	Employability
	
	
	Entrepreneurship
	


Syllabus:

Unit – I   Handling and Principles of fish Preservation
1. 1   Handling of fresh fish, storage and transport of fresh fish, post mortem changes (rigor mortis    and spoilage), spoilage in marine fish and freshwater fish.

1.2  Principles of preservation – cleaning, lowering of temperature, rising of temperature, denudation, use of salt, use of fish preservatives, exposure to low radiation of gamma rays.

Unit – II   Methods of fish Preservation
2.1 Traditional methods - sun drying, salt curing, pickling and smoking.
2.2. Advanced methods – chilling or icing, refrigerated sea water, freezing, canning, irradiation and Accelerated Freeze drying (AFD).
  Unit – III Processing and preservation of fish and fish by-products
3.1  Fish products – fish minced meat, fish meal, fish oil, fish liquid (ensilage), fish protein  
 concentrate, fish chowder, fish cake, fish sauce, fish salads, fish powder, pet food from trash

 fish, fish manure.
3.2 Fish by-products – fish glue, Using glass, chitosan, pearl essence, shark fins, fish Leather and fish maws.
Unit – IV Sanitation and Quality control
4.1 Sanitation in processing plants - Environmental hygiene and Personal hygiene in processing plants.

4.2 Quality Control of fish and fishery products – pre-processing control, control during processing and control after processing.
Unit – V Quality Assurance, Management and Certification
5.1. Seafood Quality Assurance and Systems: Good Manufacturing Practices (GMPs); Good Laboratory Practices (GLPs); Standard Operating Procedures (SOPs); Concept of Hazard Analysis and Critical Control Points (HACCP) in seafood safety.
5.2 National and International standards – ISO 9000: 2000 Series of Quality Assurance System,

Codex Aliment Arius.
Text books:

Reference books:

1.  Santharam R, N Sukumaran and P Natarajan 1987. A manual of aquaculture, Oxford-
IBH, NewDelhi
2. Lakshmi Prasad’s, Fish Processing Technology 2012, Arjun Publishing House

3. Dr Sunitha Rai, Fish Processing Technology, 2015, Random Publications
4. Safety and Quality Issues in Fish Processing (Woodhead Publishing Series in Food Science, Technology and Nutrition)by H A Bremner
5. K.A Mahanthy, Innovations in Fishing and Fish Processing Technologies,  January 2021
Web Links: 
1. http://ecoursesonline.iasri.res.in/mod/page/view.php?id=145743
2. https://ecourses.icar.gov.in/e-Leaarningdownload3_new.aspx?Degree_Id=03
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
	2
	2
	2
	1
	2
	1
	3
	2
	3
	2
	1
	2
	2

	CO2
	2
	1
	3
	2
	1
	2
	2
	3
	1
	3
	2
	2
	2

	CO3
	1
	2
	2
	3
	3
	1
	2
	1
	2
	3
	2
	2
	1

	CO4
	2
	2
	3
	2
	2
	2
	1
	2
	1
	2
	2
	1
	2

	CO5
	2
	2
	1
	3
	2
	2
	2
	1
	2
	1
	2
	2
	2
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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:

II. A Learning Outcomes:  On successful completion of this practical course, student shall be able to:

· Identify the quality of aqua processed products.
· Determine the quality of  fishery by products by observation
· Analyze the protocols of aqua processing methods
List of Experiments/Syllabus:

 Evaluation of fish/ fishery products for organo leptic, chemical and microbial quality.
1. Preparation of dried, cured and fermented fish products For detailed procedure method visit sites:
2. Examination of salt, protein, moisture in dried / cured products
3. Examination of spoilage of dried / cured fish products, marinades, pickles, sauce.
4. Preparation of isinglass, collagen and chitosan from shrimp and crab shell.
5. Developing flow charts and exercises in identification of hazards – preparation of hazard analysis worksheet
6. Corrective action procedures in processing of fish- flow chart- work sheet preparation
(** Refer the following web sites for complete procedure method and estimations of above listed practicals)
Reference books:

1. Dr Sunitha Rai, Fish Processing Technology, 2015, Random Publications
Virtual Lab Links:

2. https://ecourses.icar.gov.in/e-Leaarningdownload3_new.aspx?Degree_Id=03
3. https://vikaspedia.in/agriculture/fisheries/post-harvest-and-marketing/processing-in- fisheries/fermented-products
4. https://krishi.icar.gov.in/jspui/bitstream/123456789/20500/1/Fermentation%20technology%2 0for%20fish.pdf
5. http://jebas.org/00200620122014/Abujam%20et%20al%20JEBAS.pdf
6. https://krishi.icar.gov.in/jspui/bitstream/123456789/20770/1/Training%20Manual_Hygienic
%20drying%20and%20packing%20of%20fish.pdf
7. https://krishi.icar.gov.in/jspui/bitstream/123456789/20770/1/Training%20Manual_Hygienic
%20drying%20and%20packing%20of%20fish.pdf
8. https://agritech.tnau.ac.in/fishery/fish_byproducts.html
9. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5352841/
10. http://www.fao.org/3/i1136e/i1136e.pdf
11. http://www.fao.org/3/x5989e/X5989e01.htm#What%20is%20sensory%20assessment)
Web  resources  suggested  by the  teacher  concerned  and  the  college  librarian  including reading material
Co-Curricular Activities
a)  Mandatory: (Lab/field training of students by teacher (lab 10 + field 05):
1. For Teacher: Training of students by the teacher in laboratory/fieldfornotlessthan15hourson various steps of post-harvest techniques of fishes, on the advanced techniques in post-harvest technology – Training of students on other employability skills in the Post-harvest sector of Aquaculture Industry- like Processing, Packing, marketing of processed aqua products.
2. For Student: Students shall (individually) visit - Any fish/shrimp Processing Plant/Packing industry and make observations on post harvesting techniques and submit a brief handwritten Fieldwork/Project work Report with pictures and data /survey in 10 pages.

3. Max marks for Fieldwork/Project work Report: 05.

4. Suggested Format for Fieldwork/Project work: Title page, student details, index page, details of place visited, observations made, findings and acknowledgements
5. (IE): Unit tests,

b)  Suggested Co-Curricular Activities
1. Observation of fish/shrimp processing plants – visit web sites of processing companies and record the details of that Unit

2. Interaction with local fishermen to know the method of preservation and details with the available traditional technology

3. Collection of web resources on the Quality assurance, quality control measures in Aqua Industries- cross checking the standards during the visit to any processing units.

4. Assignments, Seminar, Group discussion. Quiz, Collection of Material, Invited lecture, Video preparation etc.,
-----------------------------
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	Government College  (Autonomous) Rajahmundry
	Program & Semester



	
	
	

	Course Code


	TITLE OF THE COURSE

B. Sc.(Hons)–Semester –V
Course 6 B: LIVE STOCK MANAGEMENT-I    

            (BIOLOGY OF DAIRY ANIMALS)


	

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

	Pre-requisites: 
	
	3
	1
	-
	3


Course Objectives:

18. A

19. B

20. C

Course Outcomes:

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

	CO1
	  Select the suitable breeds of livestock for rearing

	CO2
	Relate the anatomy of udder with letdown of milk

	CO3
	  Identify and manipulate the reproductive behavior of cattle

	CO4
	Inspect the economics of dairy farming

	CO5
	  Apprise the various breeding techniques employed in live stock




Course with focus on employability / entrepreneurship / Skill Development modules

	Skill Development
	
	
	Employability
	
	
	Entrepreneurship
	


Syllabus:

II. Syllabus: (Total Hours: 90 including Teaching, Lab, Field Skills Training, Unit tests etc.) 
Unit 1: 

Livestock census; Breeds of Dairy cattle, Buffaloes and Goats. Indigenous, Exotic

 And Crossbred Cattle breeds 

Unit 2: 

Anatomy of Udder; Development of udder; Lacto genesis and Galactopoises; 

Letdown of milk. 

Unit 3: 

Artificial insemination; Oestrous cycle; Symptoms of heat in cows and buffaloes.

 Conception, Pregnancy diagnosis in cattle. Multi ovulation and embryo transfer 

technique. Cloning. 

Unit4:

 Economic traits of Dairy cattle. Methods of selection of dairy animals.

 Unit5: 

Systems of Dairy cattle breeding. Inbreeding, out breeding, Cross breeding, Grading up.

 Breeding systems (Cross breeding of cattle and Grading up of buffaloes). 
Text books:

Reference books:

 1. Textbook of Animal Husbandry-GC Benarjee 
2. Handbook of Animal Husbandry –ICAR Edition
3. Principles and practices of Dairy Farm–Jagdish Prasad 
Web Links:

 http://ecoursesonline.iasri.res.in/course/index.php?categoryid=42
 2. https://vetsebooks.blogspot.com/p/e-books.html 
3. https://www.basu.org.in/study-materials/veterinary-science/ 
4. https://vikaspedia.in/agriculture/livestock/cattle-buffalo/breeds-of-cattle-buffal

CO-PO Mapping:

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

	
	PO1
	PO2
	PO3
	PO4
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	PO6
	PO7
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	PSO1
	PSO2
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	CO1
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	2
	2
	1
	2
	1
	3
	2
	3
	2
	1
	2
	2

	CO2
	2
	1
	3
	2
	1
	2
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	1
	3
	2
	2
	2

	CO3
	1
	2
	2
	3
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	1
	2
	1
	2
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	CO5
	2
	2
	1
	3
	2
	2
	2
	1
	2
	1
	2
	2
	2


                GOVERNMNET COLLEGE (A) RAJAMAHENDRAVARAM

Four – year B.Sc. (Hons)
                                          Domain Subject: ZOOLOGY 
B. Sc.(Hons)–Semester –V
Course 6 B: LIVE STOCK MANAGEMENT-I (BIOLOGY OF DAIRY ANIMALS)

                                                  MODEL PAPER

SECTION – I

I. Answer ALL the following. Draw labelled diagrams wherever necessary.
5X8=40M

1.a)Write an essay on Breeds of Dairy cattle, Buffaloes and Goats. 

Or 

b)Give a detailed account on Indigenous, Exotic and Crossbred Cattle breeds 

2.a)Explain the Anatomy of Udder and  Development of udder 
Or 

 b)Describe the Lacto genesis and Galactopoise
3a).Explain about Artificial insemination

Or 

b)Describe the process of Multi ovulation and embryo transfer technique
4.a)Write about the Economic traits of Dairy cattle.

Or 

b)Describe the  Methods of selection of dairy animals.

5.a)Explain in detail about the Systems of Dairy cattle breeding. 

Or 

b)Write about Breeding systems (Cross breeding of cattle and Grading up of buffaloes). 

II.Answer any TWO of the following
                                              2X5=10M
6. Exotic Cattle breeds 
7. Letdown of milk. 

8. Oestrous cycle
9. Cloning.
10. Grading up.
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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:

1.Examine the points of dairy cow

2. Understand the behavioral changes of cow during the reproductive period

3. Differentiate the merits and demerits of cross breeds in cattle
List of Experiments/Syllabus:

 V. Practical(Laboratory) Syllabus:(30hrs) (Max.50Marks)

1. Points dairy cow.(Explanation with observation of charts- Model evaluation to be

 performed by the student in the laboratory ) 

2. Identification of different breeds of dairy cattle and buffaloes

( Observation of Charts of breeds in the laboratory- at least 3 breeds should be identified 

by the students in their locality with video, photo ) 

3. Male and female reproductive systems of cow – Model/ Chart 

(Student has to draw a labeled diagram of the male and female reproductive systems of 

cow – acquire skill to identify the parts).

4. Symptoms of heat in cow (Study and Understanding the physiological 

symptoms during heat).

5. Artificial in semi nation (Flow chart of implements – Procedure- precautions) 

6. Pregnancy diagnosis in cattle.

7. Study comparative merits of cows and buffaloeszebu and cross bred cows

(Examination of merits )

Reference books:

1. Principles and practices of Dairy Farm–Jadish Prasad

2. Dairy cow points: https://www.icar.org/Guidelines/05-Conformation-Recording.pdf

3. Pregnancy test protocol

Virtual Lab Links:

VII. Co-Curricular Activities 

a) Mandatory:(Lab/ field training of students by teacher :(lab:10 + filed: 05):

1. For Teacher: Training of students by the teacher in laboratory/field

fornotlessthan15hoursonprinciples and practices of dairy industry- breeds –artificial 

insemination- reproductive behavior of cows etc. as per the syllabus above.
2. For Student: Students shall individually visit to any of the nearby cattle rearing centers/ 

veterinary hospital/Raithu Bharosa Kendra and make observations of the procedure and 

quality enhancement activities and submit a handwritten

 Fieldwork/Project work Reportin 10 pages.
3. Max marks for Fieldwork/Project work Report: 05.
4. Suggested Format for Fieldwork/Project work Report: 
Title page, student details, index page, details of place visited, observations made,

findings and acknowledgements
5. (IE)Unit tests,

b) Suggested Co-Curricular Activities
1. Collection of various cattle breed images from the web to prepare a album

2. Visit the sites of Veterinary colleges in India and preparation of 
brief report on the videos and content/ employment details
3. Sketch a model dairy farm with details
4. Invited lecture and presentation on related topics by experts
5. Seminar, Assignment, Group discussion. Quiz, Collection of Material, 

Invited lecture,Videopreparation etc
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	Course Code


	TITLE OF THE COURSE

Course 7B: LIVE STOCK MANAGEMENT -II
(DAIRY PRODUCTION AND MANAGEMENT)

	

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

	Pre-requisites: 
	
	3
	1
	-
	3


Course Objectives:

21. A

22. B

23. C

Course Outcomes:

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

	CO1
	Identify and suggest the suitable housing system for the dairy farming

	CO2
	Understand management practices for the dairy farming

	CO3
	Learn the process of milk pasteurization

	CO4
	Prepare cream from milk

	CO5
	


Course with focus on employability / entrepreneurship / Skill Development modules

	Skill Development
	
	
	Employability
	
	
	Entrepreneurship
	


Syllabus:

Unit1: 
Systems of Housing of Dairy cattle- Loose Housing and Conventional Dairy Barns. Drawing of layouts for dairy cattle dwellings; Criteria for selecting site for establishing Dairy farm buildings; Water requirement of dairy animals. 
Unit2: 
Management of different classes of Dairy animals- Milk producing animals, pregnant animals dry animals, heifers and calves. Management practices for Dairy farm; Identification, Dehorning, Castration, Deworming, Vaccination, Disinfection, and Milking.
 Unit 3: 
(a) Pasteurization of milk: Definition, objects of pasteurization, objections to pasteurization, Principles of heat exchange. Methods of pasteurization: LTLT, HTST and Uperization. 

(b)Sterilization of milk. Homogenization: Factors influencing homogenization 

Unit 4: 
Market milk: Toned milk, double toned milk, Reconstituted milk, Standardized milk and full cream milk–Standards and methods of manufacture. 
Unit 5:

 Cream: Types of cream, composition, methods of cream separation, gravity and centrifugal methods, types of cream separators, factors affecting fat losses in skim milk and fat percentage in cream.

Text books:

Reference books:

 1.Textbook of Animal Husbandry-G C Benarjee 

2. Handbook of Animal Husbandry –ICAR Edition 

3. Principles and practices of Dairy Farm–Jagdish Prasad

Web Links:

 http://ecoursesonline.iasri.res.in/course/index.php?categoryid=42
 5. https://vetsebooks.blogspot.com/p/e-books.html 

6. https://www.basu.org.in/study-materials/veterinary-science/ 

7. https://vikaspedia.in/agriculture/livestock/cattle-buffalo/breeds-of-cattle-buff

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
	2
	2
	2
	1
	2
	1
	3
	2
	3
	2
	1
	2
	2

	CO2
	2
	1
	3
	2
	1
	2
	2
	3
	1
	3
	2
	2
	2

	CO3
	1
	2
	2
	3
	3
	1
	2
	1
	2
	3
	2
	2
	1

	CO4
	2
	2
	3
	2
	2
	2
	1
	2
	1
	2
	2
	1
	2

	CO5
	2
	2
	1
	3
	2
	2
	2
	1
	2
	1
	2
	2
	2


GOVERNMENT COLLEGE (A) RAJAMAHENDRAVARAM
Four – year B.Sc. (Hons)
Domain Subject: ZOOLOGY
Semester –V

Course 7B: LIVE STOCK MANAGEMENT -II
(DAIRY PRODUCTION AND MANAGEMENT)
                          MODEL PAPER
SECTION – I

II. Answer ALL the following. Draw labelled diagrams wherever necessary.
5X8=40M

1.Write about the Systems of Housing of Dairy cattle
Or 
write down the Criteria for selecting site for establishing Dairy farm buildings
2.Write about the Management of heifer and pregnant  cow 
Or 

Write about the Management of heifer bull and bullocks 

3. Explain the process of  Pasteurization of milk 

or

 What is Homogenization and explain the Factors influencing homogenization 

4.define Market milk: and write about the different types of market milk.
Or 

 Describe the Standards and methods of manufacture in milk industry 
5.write about the Types of cream, composition, methods of cream separation 

Or 

Write about the factors affecting fat losses in skim milk and fat percentage in cream.

II.Answer any TWO of the following
                                                 2X5=10M
6.Water requirement of dairy animals.

7.Castration

8.Objects of pasteurization

9.Reconstituted milk

10.Types of cream separators
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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:

 On successful completion of this practical course, student shall be able to:

· Design a model dairy farm layout
· Understand procedure of  milk pasteurization at milk processing centers
· Identify various important  management practices in dairy farming
List of Experiments/Syllabus:

Practical (Laboratory) Syllabus:(30hrs)
(Max.50Marks)
1. Dairy  Farm  layout  (  In  the  laboratory  student  has  to  sketch  a  dairy  farm  with  all  its components )

2. Identification of cows (students have to identify the breeds of cows form the images/charts –

               have to identify any two breeds in the vicinity of the college/ their locality).
3. Dehorning of calves :  (Method - protocol- precautions)

4. Castration of bulls (Method – Apparatus- Time-importance)
5. Deworming of dairy cattle : (Schedule – method- benefits )

6. Pasteurization of milk (Batch Method- procedure- Observation)
7. Sterilization of milk ( In bottle sterilization- procedure – protocol)
8. Cream separation (By gravity method- procedure- hands on experiment)
Reference books:

Virtual Lab Links:

1. Handbook of Animal Husbandry –ICAR Edition

2. Dairy farm layout : https://www.youtube.com/watch?v=dmukHUEUvKc
3. Dehorning procedure : http://www.omafra.gov.on.ca/english/livestock/dairy/facts/09-003.htm
4. Castration of bulls: https://vikaspedia.in/agriculture/livestock/general-management-practices- of-livestock/castration-of-ruminants
5. Deworming: https://kvk.icar.gov.in/API/Content/PPupload/k0347_10.pdf
6. Pasteurization of milk : http://www.jnkvv.org/PDF/08042020170652part%203.pdf
7. http://ecoursesonline.iasri.res.in/mod/page/view.php?id=1690
Cream separation: http://ecoursesonline.iasri.res.in/mod/page/view.php?id=147910
Web resources suggested by the teacher concerned and the college librarian including reading material

VII.
Co-Curricular Activities
a) Mandatory: (Lab/field training of students by teacher; lab 10+ field :05)
1. For Teacher: Training of students by the teacher in laboratory and filed fornotlessthan15 hours on skills of dairy management – housing-management of dairy animals of various stages- procedure of preparation of marketable milk with procedures like sterilization, pasteurization and other techniques)

2. For Student: Student shall (individually) visita nearby dairy farm- house hold cattle rearing – make observations on aspects like housing – management – feed- milk- revenue- breed selection- qualities of breed –etc. A handwritten Fieldwork/Project work Report to be submitted inn the given format.
3. Max marks for Fieldwork/Project work Report: 05.

4.   Suggested Format for Fieldwork/Project work Report: Title page, student details, index page, details of place visited, observations made, findings and acknowledgements.
5.   (IE)Unit tests.
b) Suggested Co-Curricular Activities
1. Sketch model dairy house with details
2. Web resources on Protocols in the management of stages of cattle
3. Properties of varieties of milk from the market observation
4. Assignment, Seminar, Invited lecture, Group discussion. Quiz, Collection of Material, Video preparation etc.
-----------------------------
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	Course Code


	TITLE OF THE COURSE

Domain Subject: ZOOLOGY

Course 6 C: POULTRY MANAGEMENT- I (POULTRY FARMING)
	

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

	Pre-requisites: 
	
	3
	1
	-
	3


Course Objectives:

A

B

C

Course Outcomes:

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

	CO1
	Evaluate the status of  Indian Poultry Industry

	CO2
	Explain the Scientific Poultry keeping

	CO3
	Compare the diversified Poultry practices

	CO4
	Inspect the different breeds of chicken

	CO5
	


Course with focus on employability / entrepreneurship / Skill Development modules

	Skill Development
	
	
	Employability
	
	
	Entrepreneurship
	


Syllabus:

(Total Hours: 90 including Teaching, Lab, Field Skills Training, Unit tests etc.)
Unit 1 Indian poultry Industry

1.1 Importance of poultry farming and poultry development in India.
1.2 Present status and future prospectus of poultry Industry
1.3 Classification of poultry based on genetics Utility 
    Unit -2 Scientific Poultry Keeping
2.1 Modern breeds of Chicken

2.2 Present day egg production lines- meat production lines
2.3 Mini breeds- dwarfism in mini-Leghorns 
Unit-3 Diversified Poultry

3.1 Ducks and Geese-classification- rearing system-classification-advantages
3.2 Guinea fouls - guinea fowl farming in India-Production-varieties
3.3 Emu-rearing- Economical aspects-commercial products 
Unit-4 Desi Chickens:
4.1 Indigenous breeds and economical aspects of desi chicken
4.2 Indigenous breeds-Aseel-Chittagong-Kadaknath-Bursa
4.3 Improved
varieties
in
India
–
Giriraja-Vanaraja-Girirani-Kalinga
brown,
Gramapriya, Swarnandhra

Unit -5  Breeds from Central Avian Research Institute – Izatnagar
5.1 CARI Nirbheek - CARI- Shyama-HITCARI (Naked Neck Cross)

5.2 CARI- Priya Layer, CARI- Sonali Layer,
5.3 CARIBRO-VISHAL, CARI-RAINBRO,
5.4 Nandanam chicken-I, Nandanam Chicken-II, Nandanm-Quail
Text books:

4.  Text Book of Poultry Science, P V Sreenivasaiah, Write and Print Publications, ISBN No. 9788192970592, 8192970590

5. Poultry Science Practices, Nilothpal Ghosh, CBS Publication & Distributions, 2015

6. Principles of Poultry Science, 1996, CAB Publishers, ISBN 9780851991221

7. A Text Book of Animal Husbandry, C. C. Banerjee, Oxford and IBH, Publish Co, ISBN: 9788120412606

Reference books:

Web Links:

3.  https://www.drvet.in/p/e-books.html

4. 2. https://byjus.com/biology/animal-husbandry-poultry-farming/

5. 3 https://www.helpforag.app/2018/02/livestock-production-and-management-lpm_14.html?m=1

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
	2
	2
	2
	1
	2
	1
	3
	2
	3
	2
	1
	2
	2

	CO2
	2
	1
	3
	2
	1
	2
	2
	3
	1
	3
	2
	2
	2

	CO3
	1
	2
	2
	3
	3
	1
	2
	1
	2
	3
	2
	2
	1

	CO4
	2
	2
	3
	2
	2
	2
	1
	2
	1
	2
	2
	1
	2

	CO5
	2
	2
	1
	3
	2
	2
	2
	1
	2
	1
	2
	2
	2


GOVERNMENT COLLEGE (A) RAJAMAHENDRAVARAM
Four – year B.Sc. (Hons)
Domain Subject: ZOOLOGY
Course 6 C: POULTRY MANAGEMENT- I (POULTRY FARMING)

MODEL PAPER

1.4 Importance of poultry farming and poultry development in India.
1.5 Classification of poultry based on genetics Utility 
2.4 Modern breeds of Chicken

2.5 Present day egg production lines- meat production lines
3.4 Ducks and Geese-classification- rearing system-classification-advantages
3.5 Emu-rearing- Economical aspects-commercial products 
4.4 Indigenous breeds and economical aspects of desi chicken
4.5 Indigenous breeds-Aseel-Chittagong-Kadaknath-Bursa
5.5 CARI Nirbheek - CARI- Shyama-HITCARI (Naked Neck Cross)

5.6 CARI- Priya Layer, CARI- Sonali Layer,
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	Program & Semester

 Eg: I B.Sc. (I Sem)

	Course Code


	TITLE OF THE COURSE

Domain Subject: ZOOLOGY

Course 6 C: POULTRY MANAGEMENT- I (POULTRY FARMING)
	

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

	Pre-requisites: 
	
	0
	0
	3
	2


Objectives:

On successful completion of this practical course, student shall be able to:

17. Identify different types of Poultry rearing practices

18. Evaluate the efficacy of different types of poultry practices in maximizing yield

19. Understand the importance of different hybrid breeds in poultry

List of Experiments/Syllabus:

9.  Practical(Laboratory) Syllabus:(30hrs)
(Max.50Marks)

10. Different types of Poultry rearing (Students has to observe and draw the different types of poultry rearing systems)

11. Different types of poultry Housing - Models / Images/charts

12. Different layer breeds images/charts/ Models (Observation of characters)

13. Types of broilers images/charts/ Models  (Identification of important Characters)

14. CARI breeds characters –images/charts

15.    Nandanam breeds- images/charts (Identification of characters) 


*** (This practical is 70 % (Web based /virtual) 30% physical: student and teachers must browse the web for the specimens models – write down the important characters based on the web resources)

Reference books:

A Text Book of Animal Husbandry, C. C. Banerjee, Oxford and IBH, Publish Co, ISBN: 9788120412606
Virtual Lab Links:

I. Co-Curricular Activities:
a) Mandatory:(Student training by teacher in field skills: total15hours (lab:10, field 05))
1. For Teacher: Training of students by the teacher in laboratory and field for notlessthan15hours on the techniques of identification of layers, broilers and management practices in poultry.
2. For Student: Students shall Individually visit a Poultry farm, make observations and report on the Rearing, Housing, Brooding, Feeding and water management activities. The student shall submit a handwritten Fieldwork/Project work Report on the observations along with pictures in the given format not exceeding 10 pages to teacher.

3. Max marks for Fieldwork/Project work Report: 05.

4. Suggested Format for Fieldwork/Project work: Title page, student details, index page, details of place visited, observations made, findings and acknowledgements.
5. Unit tests. (IE)

b) Suggested Co-Curricular Activities
1. Web
resources
–
visiting
the
web
sites
of
CARI-IZATNAGAR-  https://cari.icar.gov.inprocuring additional information on the poultry breeds

2. Web
resources-
visiting
the
web
site
of
NANADANAM  http://www.tanuvas.ac.in/ippmmadhavaram_tech.html
3. Collection of additional data on different types of Poultry breeds
4. Seminar, Assignment, Group discussion. Quiz, Collection of Material, Invited Lecture, Video preparation etc.


GOVERNMENT COLLEGE (A) RAJAMAHENDRAVARAM
Course 7 C: POULTRY MANAGEMENT -II (POULTRY PRODUCTION AND MANGEMENT)
                                            (Skill Enhancement Course (Elective), - Credits:05)


MODEL PAPER
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	Course Code


	TITLE OF THE COURSE

Course 7 C: POULTRY MANAGEMENT -II 
                  (POULTRY PRODUCTION AND    

                            MANGEMENT)
	

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

	Pre-requisites: 
	
	3
	1
	-
	3


Course Objectives:

24. A

25. B

26. C

Course Outcomes:

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

	CO1
	Suggest measure for  Health care in Poultry

	CO2
	Evaluate the economics of poultry production

	CO3
	Elaborate the poultry Breeder flock management

	CO4
	Differentiate the poultry hatchery practices

	CO5
	


Course with focus on employability / entrepreneurship / Skill Development modules

	Skill Development
	
	
	Employability
	
	
	Entrepreneurship
	


Syllabus:

Unit-1 HEALTH CARE

1.1 Common poultry diseases: bacterial, viral, fungal, parasitic and nutritional deficiencies.
1.2 Vaccination  schedule  for  commercial  layers  and  broilers:  factors  that  govern  vaccination schedule; vaccination principles type, methods, pre and post vaccination care.
1.3 Disinfection: Types of disinfectants; mode of action; recommended procedure; precaution and handling.
Unit-2 ECONOMICS
2.1 Economics of layer and broiler production
2.2 Projects reports in different systems of rearing for layer & broilers.

2.3 Feasibility studies on poultry rearing- in context of small units and their profitability.
2.4 Export/import of poultry and poultry products. 
Unit-3 BREEDER FLOCK MANAGEMENT
3.1 Layer and broiler breeder flock management housing & space requirements.
3.2 Different stage of management during life cycle; Light management during growing and laying period, Artificial insemination.

3.3 Feeding:  Feed  restriction, separate male  feeding.  Nutrient  requirement of layer  and broiler breeders of different age groups.
Unit-4  BREEDER HEALTHCARE
4.1 Vaccination  of  breeder  flock;  difference  between  vaccination  schedule  of  broilers  and commercial birds.

4.2 Common diseases of breeders (Infectious and metabolic disorders)-prevention.
4.3 Fertility disorder- etiology, diagnosis and corrective measures. Selection and culling of breeder flocks
Unit-5 HATCHERY PRACTICES
5.1 Management principles of incubation.
5.2 Factors  affecting  fertility and  hatchability.  Selection,  care  and  incubation  of  hatching  eggs. Fumigation; sanitation and hatchery hygiene.
5.3 Importance of hatchery records, break even analysis of unhatched eggs.
5.4 Computer applications for hatchery management

Text books:

Reference books:

3.  HVS Chauhan, S. Roy, Poultry Diseases, Diagnosis and Treatment, New Age International
Web Links:

1.  https://www.drvet.in/p/e-books.html
2. https://byjus.com/biology/animal-husbandry-poultry-farming/
3. https://www.helpforag.app/2018/02/livestock-production-and-management- lpm_4.html?m=1
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
	2
	2
	2
	1
	2
	1
	3
	2
	3
	2
	1
	2
	2

	CO2
	2
	1
	3
	2
	1
	2
	2
	3
	1
	3
	2
	2
	2

	CO3
	1
	2
	2
	3
	3
	1
	2
	1
	2
	3
	2
	2
	1

	CO4
	2
	2
	3
	2
	2
	2
	1
	2
	1
	2
	2
	1
	2

	CO5
	2
	2
	1
	3
	2
	2
	2
	1
	2
	1
	2
	2
	2
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 Eg: I B.Sc. (I Sem)

	Course Code


	TITLE OF THE COURSE

Course 7C: POULTRY  MANAGEMENT –II- PRACTICAL SYLLLABUS
(POULTRY PRODUCTION AND MANGEMENT)


	

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

	Pre-requisites: 
	
	0
	0
	3
	2


Objectives:

· A Identify Poultry diseases by observation
· Analyze Poultry establishment feasibility

· Understand the Poultry Records
List of Experiments/Syllabus:

Practical(Laboratory) Syllabus:(30hrs)
(Max.50Marks)

16. Poultry Viral diseases – Observation of histopathological slides

17. Poultry Fungal Diseases- Observation of histopathological slides

18. Poultry Bacterial Diseases-Observation of histopathological slides

19. Feasibility study of Poultry establishment: (Preparation of feasibility study report with given parameters )

20. Rearing of Layers – (Preparation of Flow chart

21. Rearing of broiler- Flow chart

22. Hatchery records- Model study/analysis- Report with modified data

Reference books:

Virtual Lab Links:

I. Lab references :

1. HVS Chauhan, S. Roy, Poultry Diseases, Diagnosis and Treatment, New Age International Publishers-2018
2. Flow chart hatchery : http://lms.tanuvas.ac.in/mod/resource/view.php?id=45106
3. Feasibility report:  https://www.manage.gov.in/stry&fcac/content/19.%20Project%20Report%20on%20Layer%2 0Poultry.pdf
Co-Curricular Activities
a)  Mandatory:(Lab/filed training of students by teacher: (lab10+ field 05)
1. For Teacher: Training of students by the teacher laboratory  and  field fornotlessthan15hourson skills in different practices employed in poultry with regard to the disease management – analysis of poultry project- preparation of flow chart – Observation of Poultry records – computerization activities
2. For Student: students shall (individually) visit a Layer/ Broiler Poultry farming places (small scale/corporate), make observations on practices- resources – management and marketing - analysis and submit a handwritten Fieldwork/Project work Report of 10 pages with necessary images.
3. Max marks for Fieldwork/Project work Report: 05.

4. Suggested Format for Fieldwork/Project work: Title page, student details, index page, details of place visited, observations made, findings and acknowledgements.
6.  (IE): Unit tests.

b)  Suggested Co-Curricular Activities
1. Preparation of Poultry diseases charts

2. Preparation of feasibility report poultry establishment with different variables

3. Seminar, Assignment, Group discussion. Quiz, Collection of Material, Invited Lecture, Video preparation etc.
SEMESTER II, IV&VI

GOVERNMENT COLLEGE (A) RAJAMAHENDRAVARAM DEPARTMENT OF ZOOLOGY
         PROGRAMME: THREE-YEAR B.Sc.
(With Chemistry, Botany and Zoology Disciplines)
As per the National Education Policy, 2019 the outcomes of Higher Education include increased critical thinking abilities, higher order thinking and deeper learning, mastery of content, problem solving, team work and communication skills besides general engagement and enjoyment of learning including systematic research in India.
The overall objectives of the learning outcomes-based curriculum framework are to: Help formulate graduate attributes, qualification descriptors, programme learning
Outcomes and course learning outcomes that are expected to be demonstrated by the holder of a qualification;
Enable prospective students, parents, employers and others to understand the nature and level of learning outcomes (knowledge, skills, attitudes and values) or attributes a graduate of a programme should be capable of demonstrating on successful completion of the programme of study.
Programme Educational Objectives (PEOs):
PEO1Higher Education: Empower students to pursue higher studies in various fields of Biology and Chemistry.
PEO2Career:Enable students to pursue careers in Chemical, Biological and related fields as demonstrated by professional success at positions within industry, government, or academia. PEO3Social responsibility: Enable students to exhibit professionalism, ethical attitude, communication skills and team work in their profession.
Program Outcomes (POs):
The Learning Outcomes of the programme could be in consonance with the Bloom’s Taxonomy, which includes –
7. Remember (Lower order)
8. Understand (Lower Order)
9. Apply (Lower Order)
10. Analyze (Higher Order)
11. Evaluate& Problem Solving (Higher Order)
12. Create (Higher Order)
PO1Critical thinking: Able to understand and utilize the principles of scientific enquiry, think analytically, clearly and evaluate critically while solving problems and making decisions during biological study.
PO2Effective communication: Able to formally communicate Scientific ideas and investigations of the biology discipline to others using both oral and written communication skills.
PO3Social interaction: Able to develop individual behavior and influence society and social structure.
PO4Effective citizenship: Able to work with a sense of responsibility towards social awareness and follow the ethical standards in the society.
PO5Ethics: Ability to demonstrate and discuss ethical conduct in scientific activities. PO6Environment and Sustainability: Able to understand the impact of biological science in societal and environmental contexts and demonstrate the knowledge for sustainable development.
PO7Self-directed and life-long learning: Able to recognize the need of life-long learning and engage in research and self-education.
GOVERNMENT COLLEGE (A) RAJAMAHENDRAVARAM DEPARTMENT OF ZOOLOGY
Domain Subject: ZOOLOGY
(Syllabus with Outcomes, Co-curricular Activities, References & Model Q.P for Five Courses of 1, 2, 3, 4 & 5 Semesters)
“The domain subject “Zoology”, embracing the fields of Animal diversity, Cell biology, Genetics, evolution, Animal physiology, Biochemistry, Embryology, Immunology, Molecular biology and Ecology gives the student a broad understanding of faunal diversity, various life processes involved in the development of an animal, its functioning, its response to environmental stimuli, molecular basis of life, new technological approach towards life, an insight for the lecturer into research and responsibility of the student towards environment”.
GOVERNMENT COLLEGE (A) RAJAMAHENDRAVARAM DEPARTMENT OF ZOOLOGY
GENERAL CURRICULAR ACTIVITIES
· Lecturer-based:
7) Class-room activities: Organization of Group discussions, question-answer sessions, scientific observations, use of audio-visual aids, guidance programmes, examination and evaluation work (scheduled and surprise tests), quizzes, preparation of question banks, student study material, material for PG entrance examinations etc.
8) Library activities: Reading books and magazines taking notes from prescribed and reference books and preparation of notes on lessons as per the syllabus; Reading journals and periodicals pertaining to different subjects of study; Making files of news-paper cuttings etc.
9) Lab activities: Organization of practicals, maintenance of lab attendance registers/log registers, maintenance of glassware and chemicals
10) Activities in the Seminars, workshops and conferences:Organization of at least one seminar/workshop/conference per academic year either on academic/research aspects and inculcate research spirit among students
11) Research activities: Student study projects (General / RBPT model), Minor or Major research projects, Research guidance to research scholars, Publication of research articles/papers (at least one in 2 years) in UGC-recognized journals, Registration in Vidwan/Orcid/Scopus/Web of Science
12) Smart Classroom Activities: Organization of Departmental WhatsApp groups, Ed Modo groups/Google Class Rooms/Adobe Spark groups for quick delivery of the subject; Preparation of Moocs content & presentation tube lessons by trained lecturers; Using smart/digital/e- class rooms (mandarory) wherever present; Utilization of youtube videos (subject to copy rights) etc.
· Student-based:
5) Class-room activities: Power point presentations, seminars, assignments
6) Library activities: Visit to library during library hour and preparation of notes
7) Lab activities: Maintenance of observation note book and record, keeping lab clean and tidy
8) Activities in the Seminars, workshops and conferences:Participation/presentation in seminar/workshop/conference
CO-CURRICULAR ACTIVITES
OBJECTIVES:
The co-curricular activities are aimed at strengthening the theoretical knowledge with an activity related to the content taught in the class room. The aesthetic development, character building, spiritual growth, physical growth, moral values, creativity of the student.
The different types of co-curricular activities relevant to Zoology domain are listed
below:
· Academic - based
· Preparation of Charts/Clay or Thermocol Models
· Debates, Essay Writing Competitions
· Group Discussions
· Departmental (Zoology) magazine
· Formation of Book clubs
· Animal album-making
· Viva-Voce
· Lab/Research –based
· Digital dissections
· Field Visit/Excursions/Zoological Tours and submission of report
· Training at research centres (aquaculture/apiculture/sericulture etc.)
· Exposure to scientific instruments and hands-on experience
· Value - based
· Organization of first-aid camp, swachhbharat, cleanliness week, girl-child importance, Nutrition and health awareness etc.
· Observation of Days of National/International Importance
	World Cancer Day (February 4th )
	International Biological Diversity Day (May 22nd)

	Darwin Day (February 12th)
	World Turtle Day (May 23rd)

	National Science Day (Feb 28th)
	World blood Donor Day (June 14th)

	World Wildlife day (March 3rd)
	World Zoonoses Day (July 6th)

	National Vaccination Day (March 16th)
	World Mosquito Day (August 20th)

	World Health Day (April 7th)
	World Turtle Day (May 23rd)

	Earth Day (April 22nd)
	World Mosquito Day (August 20th)

	Malaria Day (April 25th)
	World Animal day (October 4th)

	World Hepatitis Day (May 19th)
	World Immunization Day (November 10th)


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 mammal
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	Course Code


	TITLE OF THE COURSE

  ZOOLOGY SYLLABUS FOR II SEMESTER

PAPER – II: ANIMAL DIVERSITY – BIOLOGY OF CHORDATES
	

	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 adaptaions

	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 , Affinities of Cephalochordata.

1.3 Salient features of Urochordata

1.4 Structure and life history of Herdmania

1.5 Retrogressive metamorphosis –Process and Significance

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, Respiratory system, Structure and function of Heart, Structure and functions of the Brain.

2.4 Migration in Fishes

2.5 Types of Scales

2.6 Dipnoi

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, Structure and function of Heart, structure and functions of the Brain

             3.4 Parental  care in Amphibia*

Reptilia: General characters of Reptilia, Classification of Reptilia upto orders withexamples

3.4 Calotes:External features, Digestive system, Respiratory system, Structure and function of Heart, structure and function of Brain

3.5.
Identification of Poisonous snakes and Skull in reptile
Unit - IV
4.1 Aves General characters of Aves

4.2 Columba livia: External features, Digestive system, Respiratory system, Structure and function of Heart, structure and function of Brain

4.3 Migration in Birds

4.4 Flight adaptation in birds

4.5 Archaeopteryx * 
Unit - V
5.1 General characters of Mammalia

5.2 Classification of Mammalia upto sub - classes with examples

5.3 Comparision of Prototherians, Metatherians and Eutherians

5.4 Dentition in mammals

Text books:

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:
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BLUE PRINT

	Unit
	Essay
	Short

	I
	2
	1

	II
	2
	1

	III
	2
	1

	IV
	2
	1

	V
	2
	1


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 FIVE of the following:
5x8= 40 Draw labeled diagrams wherever necessary
1. Explain the life history of Herdmania
                                                                   OR
2. Explain the origin and general characters of chordates
3.  Compare the characters of Petromyzon and Myxine
                                                                    OR
     4. Describe the structure of heart of Scoliodon
      5. Describe the brain of Ranahexadactyla
                                                                    OR
     6. Explain the external features of Calotes
          7. Write an essay on flight adaptations in birds
                                                                    OR
     8. Explain the respiratory system of Columba livia
      9. Compare the characters of Metatheria and Eutheria
                                                                    OR
     10. Write an essay on dentition in mammals
SECTION-II
II. Answer any TWO of the following:
2x5=10 Draw labeled diagrams wherever necessary
5. Amphioxus
6. Placoid scale
7. Quill feather
8. Prototheria
             9. Anadromous migration
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 Eg: I B.Sc. (I Sem)

	Course Code


	TITLE OF THE COURSE

ANIMAL DIVERSITY - BIOLOGY OF CHORDATES


	

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

	Pre-requisites: 
	
	0
	0
	3
	2


Objectives:

· ATo 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:

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

Reference books:

1.  S.S.Lal, Practical Zoology – Vertebrata

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

Virtual Lab Links:

Dissections are to be demonstrated only by the faculty or virtual.

                Laboratory Record work shall be submitted at the time of practical examination

GOVERNMENT COLLEGE (A) RAJAMAHENDRAVARAM DEPARTMENT OF ZOOLOGY

ZOOLOGY PRACTICAL SYLLABUS FOR II SEMESTER ZOOLOGY - PAPER - II
ANIMAL DIVERSITY - BIOLOGY OF CHORDATES

Time: 3hrs
Max. Marks: 50


I .Identify the following specimens or spotters & slides, draw neat labeled diagrams

–write notes On
                                                7x5=35M

1- Amphioxus

2- Myxine

3- Pristis

4- Ichthyophis

5- Draco

6- Psittacula

7 -Pteropus

II.  Dissect and draw the labeled diagram of Scoliodon IX and X, Cranial nerves

1x5=05M

III. Practical Record
1x10=10M

GOVERNMENT COLLEGE (A) RAJAMAHENDRAVARAM DEPARTMENT OF ZOOLOGY
ZOOLOGY PRACTICAL SYLLABUS FOR II SEMESTER ZOOLOGY - PAPER - II
ANIMAL DIVERSITY - BIOLOGY OF CHORDATES
Time: 3hrs
Max. Marks: 50

I .Identify the following specimens or spotters & slides, draw neat labeled diagrams
–write notes On
                                                7x5=35M
7- Amphioxus
8- Myxine
9- Pristis
10- Ichthyophis
11- Draco
12- Psittacula
7 -Pteropus
IV. Dissect and draw the labeled diagram of Scoliodon IX and X, Cranial nerves
1x5=05M
V. Practical Record
1x10=10M
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	Course Code


	TITLE OF THE COURSE 
PAPER – IV

ANIMAL PHYSIOLOGY, CELLULAR METABOLISM AND EMBRYOLOGY

	

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

	Pre-requisites: 
	
	3
	1
	-
	3


Course Objectives:

· A 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
27. CCourse Outcomes:

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

	CO1
	Chart on cardiac cycle, human lung, kidney/nephron structure etc.

	CO2
	Working model of human / any mammalian heart.



	CO3
	Chart of sarcomere/location of endocrine glands in human body



	CO4
	Chart affixing of photos of people suffering from hormonal disorders



	CO5
	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




Course with focus on employability / entrepreneurship / Skill Development modules

	Skill Development
	
	
	Employability
	
	
	Entrepreneurship
	


Syllabus:

UNIT –I     Animal Physiology - I

1.1 Process of digestion and assimilation

1.2 Respiration - Pulmonary ventilation, transport of oxygen and CO2  
                                                                                                                          (Note: Need not study cellular respiration here)

1.3 Circulation - Structure and functioning of heart, Cardiac cycle

   1.4 Excretion - Structure and functions of kidney urine formation,

         counter current                                    Mechanism

UNIT –II

Animal Physiology - II

2.1 Nerve impulse transmission - Resting membrane potential, origin and propagation of action potentials along myelinated and non-myelinated nerve fibers

2.2 Muscle contraction - Ultra structure of muscle, molecular and chemical basis of 
                                                                                                        muscle contraction

2.3 Endocrine glands - Structure, functions of hormones of pituitary, thyroid, parathyroid, adrenal glands and pancreas

2.4 Hormonal control of reproduction in a mammal

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

Cellular Metabolism – II

4.1 Carbohydrate Metabolism - Glycolysis, Krebs cycle, Electron Transport Chain, Glycogen metabolism, Gluconeogenesis

4.2 Lipid Metabolism – β-oxidation of palmitic acid
                          4.3Protein metabolism - Transamination, Deamination and Urea Cycle

UNIT –V

Embryology

5.1 Gametogenesis

5.2 Fertilization

5.3 Types of eggs

5.4 Types of cleavages

5. 5
Development of Frog up to formation of primary germ layers
Text books:

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.
Web Links:

CO-PO Mapping:

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

	Unit
	Essay
	Short

	I
	2
	1

	II
	2
	1

	III
	2
	1

	IV
	2
	1

	V
	2
	1



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 :
5x8=40 Draw labeled diagrams wherever necessary

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 Pituatary Harmones
5 Write about classification of Proteins

                      or
6. Write about classification of Lipids
7  .Explain about Glycolysis 

                       or
8. Describe Deamination and Urea cycle 

9 .What is Gametogenesis Explain Oogenesis

                     Or

10.  Write in detail about different types of Cleavages

II. Answer any TWO of the following:
2X5=10 Draw labeled diagrams wherever necessary

11.Functions of Kidney

12. Resting membrane potential

13 Enzymes

14 Types of Eggs 

15 Gametogenesis
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 Eg: I B.Sc. (I Sem)

	Course Code


	TITLE OF THE COURSE

ANIMAL PHYSIOLOGY, CELLULAR METABOLISM AND EMBRYOLOGY
	

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

	Pre-requisites: 
	
	0
	0
	3
	2


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

List of Experiments/Syllabus:

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 Plummer
4. Virtual Lab Links:


GOVERNMENT COLLEGE (A) RAJAMAHENDRAVARAM DEPARTMENT OF ZOOLOGY

ZOOLOGY PRACTICAL SYLLABUS FOR II SEMESTER ZOOLOGY - PAPER – IV

ANIMAL PHYSIOLOGY, CELLULAR METABOLISM AND EMBRYOLOGY
Time: 3hrs
Max. Marks: 50


I .Identify the following specimens or spotters & slides, draw neat labeled diagrams

–write notes On
                                                4x5=20M

A. T.S. of testis

               B. T.S. of duodenum

               C. T.S of liver

               D. T.S of lung

            II Estimation of total proteins in given solutions by Lowry‟s method                             20x1=20M
       III. Practical Record
                                                                       10x1=10M
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	Course Code


	TITLE OF THE COURSE

IMMUNOLOGY AND ANIMAL BIOTECHNOLOGY


	

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

	Pre-requisites: 
	
	3
	1
	-
	3


Course Objectives:

By the completion of the course the graduate should able to –

· Describe the general characters and classification of cultivable fishes.
· Explain the food, feeding and growth of fish.
· Describe the reproductive biology of fishes.
· Explain the parental care and development of fishes.

· Describe the parental care and development of fishes

Learning objectives:
· To understand the general characters and classification of cultivable fishes
.
· To understand the food, feeding and growth of fish.
· To understand the reproductive biology of fishes.
· To understand the parental care and development of fishes.
To understand the parental care and development of fish
Course Outcomes:

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

	CO1
	To understand the general characters and classification of cultivable fishes
.

	CO2
	To understand the food, feeding and growth of fish

	CO3
	To understand the reproductive biology of fishes

	CO4
	To understand the parental care and development of fishes.


	CO5
	Promoting application of the lab techniques for taking up research in higher studies


Course with focus on employability / entrepreneurship / Skill Development modules

	Skill Development
	
	
	Employability
	
	
	Entrepreneurship
	


Syllabus:

UNIT –I    

Immunology – I (Overview of Immune system)

1.1 Introduction to basic concepts in Immunology

1.2 Innate and adaptive immunity, Vaccines and Immunization programme

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 Exogenous and Endogenous pathways of antigen presentation and processing

2.5 Hypersensitivity – Classification and Types

UNIT –III

Techniques

3.1       Animal Cell, Tissue and Organ culture media: Natural and Synthetic media,

3.2    Cell cultures: Establishment of cell culture (primary culture, secondary culture, types of cell lines; Protocols for Primary Cell Culture); Established Cell lines (common examples such as MRC, HeLa, CHO, BHK, Vero); Organ culture; Cryopreservation of cultures

                           3.3       Stem cells: Types of stem cells and applications

                           3.4     Hybridoma Technology: Production & applications of Monoclonal antibodies 
                                   (mAb)
UNIT –IV

Applications of Animal Biotechnology
                            4.1 Genetic Engineering: Basic concept, Vectors, Restriction Endonucleases 
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                               And Recombinant DNA technology

                            4.2 Gene delivery: Microinjection, electroporation, biolistic method (gene 
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        gun),liposome and viral-mediated gene delivery

                            4.3 Transgenic Animals: Strategies of Gene transfer; Transgenic - sheep, - fish; 
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            applications

4.4    Manipulation of reproduction in animals: Artificial Insemination, In vitro

                                   fertilization, super ovulation, Embryo transfer, Embryo cloning

UNIT –V

PCR: Basics of PCR.

5.2      DNA Sequencing: Sanger‟s method of DNA sequencing- traditional and 
                                                                                                                                                                                                         automated sequencing (2 hrs)

5.3      Hybridization techniques: Southern, Northern and Western blotting

                           5.4       DNA fingerprinting: Procedure and applications

5.5       Applications in Industry and Agriculture: Fermentation: Different

types of Fermentation and Downstream processing; Agriculture: Monoculture in fishes, polyploidy in fishes

Text books:

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.

Web Links:

CO-PO Mapping:

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

	Unit
	Essay
	Short

	I
	2
	1

	II
	2
	1

	III
	2
	1

	IV
	2
	1

	V
	2
	1


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.

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 fallowing. Draw a neat labelled diagram wherever necessary

5x8=40M

6 (a). Explain the cells of immune system

(or)

(b). Describe the adaptive immunity

7 (a). Describe the various types of Hypersensitivities

(Or)

(b). Explain the B and T cell functions

8 (a). Explain the different types of culture media
  (or)

(b). Write notes on Stem cells

9 (a). Describe the r-DNA technology 
(or)

(b). Write an essay on Transgenic animals

10 (a). Write about DNA finger printing
(or)

(b). Explain the concept PCR

Section - II
II Answer any TWO of the fallowing. Draw a neat labelled diagram wherever necessary

2x5=10M

1. Innate immunity

2. Antigens

3. Scope of biotechnology

4. Pbr322

5. Transgenic fish
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	Government College  (Autonomous) Rajahmundry
	Program & Semester

 Eg: I B.Sc. (I Sem)

	Course Code


	TITLE OF THE COURSE

IMMUNOLOGY AND ANIMAL BIOTECHNOLOGY
	

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

	Pre-requisites: 
	
	0
	0
	3
	2


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

List of Experiments/Syllabus:

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
4. Laboratory Techniques by Plumme
Virtual Lab Links:

GOVERNMENT COLLEGE (A) RAJAMAHENDRAVARAM DEPARTMENT OF ZOOLOGY

ZOOLOGY PRACTICAL SYLLABUS FOR II SEMESTER ZOOLOGY - PAPER – V

IMMUNOLOGY AND ANIMAL BIOTECHNOLOGY

Time: 3hrs
Max. Marks: 50


I .Identify the following specimens or spotters & slides, draw neat labeled diagrams

–write notes On
                                                4x5=20M

A. PBR 322
               B. T.S of spleen

               C. T.S of Thymus

               D. T.S of lymphnode
            II Determination of blood grouping                                                                             20x1=20M
       III. Practical Record
                                                                       10x1=10M
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	Government College  (Autonomous) Rajahmundry
	Program & Semester



	
	
	

	Course Code


	TITLE OF THE COURSE

SEMESTER-II 

BIOLOGY OF FINFISH AND SHELLFISH


	

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

	Pre-requisites: 
	
	3
	1
	-
	3


Course Objectives:

28. A

29. B

30. C

Course Outcomes:

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

	CO1
	

	CO2
	

	CO3
	

	CO4
	

	CO5
	


Course with focus on employability / entrepreneurship / Skill Development modules

	Skill Development
	
	
	Employability
	
	
	Entrepreneurship
	


Syllabus:

UNIT –I     

            General Characters & Classification of Cultivable Fin & Shell Fish:
1.1 General Characters and classification of fishes, crustaceans and molluscs up to the level of Class.
1.2 Fish, Crustaceans and Molluscs of commercial importance
1.3 Sense organs of fishes
1.4 Buoyancy in fishes- swim bladder and mechanism of gas secretion
UNIT –II

             Food, Feeding and Growth:
2.1 Natural fish food, feeding habits, feeding intensity, stimuli for feeding, utilization of food gut content analysis, structural modifications in relation to feeding habits, 
2.2 Principles of Age and growth determination; growth regulation, Growth rate measurement
– scale method,.

              2.3 Genetic, biotic & ecological factors in determining the longevity of fishes, length-

                   frequency method, age composition, , annual survival rate, asymptomatic length,

                   Length-weight relationship, condition factor/, relative condition factor
UNIT –III

              Reproductive Biology:
3.1 Breeding in fishes, breeding places, breeding habits & places
3.2 Breeding in natural environment and in artificial ponds, courtship and reproductive cycles
3.3 Induced breeding in fishes
3-4 Breeding in shrimp, pearl oyster
UNIT –IV

             Development:
4.1 Parental  care  in  fishes,  ovo-viviparity,  oviparity,  viviparity,  nest  building  and brooding
4.2 Embryonic and larval development of fishes
4.3 Embryonic  and  larval  development  of  shrimp,  of  commercial importance
4.4 Environmental factors affecting reproduction and development of cultivable aquatic fin
& shellfish
UNIT –V     Hormones & Growth
5.1 Endocrine system in fishes
5.2 Neurosecretary cells, androgenic gland, ovary,
5.3 Y-organ, chromatophores, pericardial glands and cuticle.
5.4 Molting, molting stages, metamorphosis in crustacean shell fish
Text books:

1.  Bone Q et al., 1995. Biology of fishes, Blackie academic & professional, LONDON
2. Saxena AB 1996. Life of Crustaceans. Anmol Publications Pvt.Ltd., New Delhi
Reference books:

1.  Tandon KK & Johal MS 1996. Age and Growth in Indian Fresh Water Fishes. Narendra Publishing House, New Delhi.
2. Raymond T et al., 1990. Crustacean Sexual Biology, Columbia University Press, New York
3. Guiland J.A (ed) 1984. Penaeid shrimps- Their Biology and Management.
4. Barrington FJW 1971. Invertebrates: Structure and Function.ELBS
5. Parker F & Haswell 1992. The text book of Zoology, VolI. Invertebrates (eds. Marshal AJ
& Williams). ELBS & Mc Millan & Co

Web Links:

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
	1
	2
	2
	1
	2
	2
	3
	2
	3
	2
	2
	2
	2

	CO2
	2
	1
	2
	2
	1
	1
	2
	3
	1
	2
	2
	2
	2

	CO3
	1
	1
	2
	3
	2
	1
	1
	2
	2
	2
	1
	2
	1

	CO4
	2
	2
	3
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	CO5
	2
	2
	1
	1
	1
	2
	2
	1
	1
	1
	1
	1
	2


                                                             BLUE PRINT

	Unit
	Essay
	Short

	I
	2
	1

	II
	2
	1

	III
	2
	1

	IV
	2
	1

	V
	2
	1


GOVERNMENT COLLEGE (A) RAJAMHENDRAVARAM

AQUACULTURE TECHNOLOGY COURSE

SEMESTER-II

BIOLOGY OF FINFISH AND SHELLFISH

MODEL PAPER


HOURS: 2.30hrs                                                                                                     MAX.MARKS: 50


Section – I

I Answer any FIVE of the fallowing. Draw a neat labelled diagram wherever necessary

5x8=40M

6 (a). Explain the General characters and classifications of fishes

(or)

(b). Describe the Sense organs in fishes

7 (a). Give a detailed note on Length and weight of relationship

(Or)

(b). Explain about different types of Fish feed and feeding habits

8 (a). Explain about Induced breeding techniques in fishes
  (or)

(b). Write notes on pearl oyster culture
9 (a). Describe the embryonic and larval developments of shrimp
(or)

(b). Write an essay on parental care in fishes

10 (a). Write about Endocrine system in fishes
(or)

           (b). Explain the metamorphosis in crustaceans

Section - I

II. Answer any TWO of the fallowing. Draw a neat labelled diagram wherever necessary

2x5=10M

1. Electric organ

2. Natural fish food

3. Courtship behaviour in fish

4. Ovoviviparity

5. Moulting
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	Government College  (Autonomous) Rajahmundry
	Program & Semester

 Eg: I B.Sc. (II Sem)

	Course Code


	TITLE OF THE COURSE

BIOLOGY OF FINFISH AND SHELLFISH

 
	

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

	Pre-requisites: 
	
	0
	0
	3
	2


Objectives:

20. A

21. B

22. C

List of Experiments/Syllabus:

1. Length weight analysis in fish
2. Gut content analysis in fish.

3. Crustacean larval forms

4. Mouth parts/ appendages of prawn/shrimp

5. Molluscan larvae
6. Study of nest building and brooding of fishes.

              7. Mouth parts in herbivores and carnivores fish.

              8. Comparative study of digestive system of herbivores and carnivores fish.

              9. Eggs of fish/prawn

             10. Study of oyster eggs

            11. Embryonic and larval development of fish.

            12. Study of gonadal maturity and fecundity in fishes and shell fish
Reference books:

Virtual Lab Links:

GOVERNMENT COLLEGE (A) RAJAMAHENDRAVARAM DEPARTMENT OF ZOOLOGY

ZOOLOGY PRACTICAL SYLLABUS FOR II SEMESTER 

ZOOLOGY - PAPER 

BIOLOGY OF FINFISH AND SHELLFISH
PRACTICAL MODEL PAPER

Time: 3hrs
Max. Marks: 50


I .Identify the following specimens or spotters & slides, draw neat labeled diagrams

–write notes On
                                                4x5=20M

A. Nauplius
               B. Glochidium
               C. Alima
               D. Oyster eggs
            II Write notes on the following                                                                                        20x1=20M
              Study of nest building and brooding of fishes
       III. Practical Record
                                                                       10x1=10M
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	Government College  (Autonomous) Rajahmundry
	Program & Semester IV



	
	
	

	Course Code


	TITLE OF THE COURSE

PAPER: IV

FRESH WATER AND BRACKISH WATER AQUACULTURE


	

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

	Pre-requisites: 
	
	3
	1
	-
	3


Course Objectives:

31. A

32. B

33. C

Course Outcomes:

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

	CO1
	

	CO2
	

	CO3
	

	CO4
	

	CO5
	


Course with focus on employability / entrepreneurship / Skill Development modules

	Skill Development
	
	
	Employability
	
	
	Entrepreneurship
	


Syllabus:

UNIT –I INTRODUCTION TO FRESH WATER AQUACULTURE

1.1. Status, scope and prospects of fresh water aquaculture in the world, India and AP

1.2. Different fresh water aquaculture systems

UNIT –II CARP CULTURE

2.1. Major cultivable Indian carps- Labeo, Catla and Cirrhinus & Minor carps

2.2. Exotic fish species introduced to India- Tilapia, Pangassius and Clarius sp.

2.3. Composite fish culture system of Indian and exotic carps

2.4. *Impact of exotic fish, compatibility of Indian and exotic carps and competition among them

UNIT –III CULTURE OF AIR-BREATHING AND COLD WATER FISH

3.1. Recent developments in the culture of clarius, anabas, murrels

3.2. Advantages and constraints in the culture of air-breathing and cold water fishes- seed resources, feeding management and production

3.3. Special systems of Aquaculture – brief study of culture in running, re- circulatory systems, Cages and pens, sewage- fed fish culture

UNIT –IV CULTURE OF PRAWN

4.1. Fresh water prawn of India – commercial value

4.2. Macro brachium rosenbergii and M. Malcomsonii – biology, seed production, pond preparation, stocking management of nursery and grow out ponds, feeding, morphotypes and harvesting

UNIT –V CULTURE OF BRACKISH WATER SPECIES

5.1. Culture of P.monodon – Hatchery technology and culture practices including feed and disease management

5.2. Culture of L. vannamei – Hatchery technology and culture practices including feed and disease management.

5.3. Mixed culture of fish and prawns

Text books:

Reference books:

Web Links:

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
	1
	2
	2
	1
	2
	1
	3
	2
	3
	2
	2
	2
	2

	CO2
	2
	3
	3
	2
	1
	3
	2
	3
	1
	1
	2
	2
	2

	CO3
	3
	1
	2
	3
	3
	2
	2
	2
	2
	3
	3
	2
	1

	CO4
	2
	2
	3
	2
	2
	2
	1
	2
	3
	2
	2
	2
	2

	CO5
	1
	2
	2
	1
	2
	2
	2
	1
	2
	1
	2
	1
	2


BLUE PRINT

	Unit
	Essay
	Short

	I
	2
	1

	I
	2
	1

	III
	2
	1

	IV
	2
	1

	V
	2
	1


GOVERNMNET COLLEGE (A) RAJAMAHENDRAVARAM

AQUACULTURE TECHNOLOGY COURSE SYLLABUS SEMESTER-IV: MODEL PAPER: IV

FRESH WATER AND BRACKISH WATER AQUACULTURE

    HOURS: 2.30hrs                                                                                                     MAX.MARKS: 50


Section - I
I. Answer any TWO of the fallowing. Draw a neat labelled diagram wherever necessary

2x5=10M

6. Running water system 

7. Exotic fish

8. Pen culture

9. Commercial value of prawn

10. Disease management of P.Monodon

Section - II

II Answer any FIVE of the fallowing. Draw a neat labelled diagram wherever necessary

5x8=40M

11 (a). Explain the present status of fresh water aquaculture in india

(or)

(b). Explain about different types of freshwater aquaculture systems

12 (a). Give a detailed note on Major cultivable indian carps

(Or)

(b). Explain about Exotic fish species in india

13 (a). Explain about culturing of air breathing fishes
  (or)

(b). Write notes on special systems of aquaculture
14 (a). Write an essay on fresh water prawn of india

(or)

(b). Write an essay on Pond preparation of M.rosenbergii

15 (a). Write about hatchery management and culture practices of  L.vannamei
(or)

(b). Explain the mixed culture of fish and prawn  
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	Government College  (Autonomous) Rajahmundry
	Program & Semester

 IV

	Course Code


	TITLE OF THE COURSE

FRESH WATER AND BRACKISH WATER AQUACULTURE PRACTICAL SYLLABUS
	

	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, potunus pelagicus,

P. sanguinolentus, Neptunus pelagicus, N.saguinolentus

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 Link

AQUACULTURE TECHNOLOGY COURSE SYLLABUS SEMESTER-IV: PAPER: IV

FRESH WATER AND BRACKISH WATER AQUACULTURE

PRACTICAL MODEL PAPER
Time: 3Hrs Max.Marks:50M
1. Identification of cultivable carps/air-breathing fishes/ fresh water prawns
10M
2. Life history stages of fresh water prawn
10M
3. Identification of nutritional oysters (any three)
15M
4. Practical Record
10M

5M
5. Field Book
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	Government College  (Autonomous) Rajahmundry
	Program & Semester

IV

	
	
	

	Course Code


	TITLE OF THE COURSE

FISH HEALTH MANAGEMENT
	

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

	Pre-requisites: 
	
	3
	1
	-
	3


Course Objectives:

34. A

35. B

36. C

Course Outcomes:

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

	CO1
	

	CO2
	

	CO3
	

	CO4
	

	CO5
	


Course with focus on employability / entrepreneurship / Skill Development modules

	Skill Development
	
	
	Employability
	
	
	Entrepreneurship
	


Syllabus:

UNIT –I    PATHOLOGY AND PARASITOLOGY

1-1 Introduction to fish diseases –Definition and categories of diseases – Disease and environment

1-2 Disturbance in cell structure –progressive and retrogressive tissue changes, infiltration, necrosis, cell death and causes

1-3 Atrophy, neoplasms, inflammation, healing and repair

UNIT –II : DISEASES OF FIN FISH

2-1 Fungal diseases (both of shell and finfish) – Saprolegniosis, brachiomycosis, ichthyophorus diseases –prevention and therapy

2-2 
Viral diseases – Emerging viral diseases in fish, infectious hematopoietic necrosis in trout infectious pancreatic necrosis in salmonids, swim-bladder inflammation in cyprinids, channel cat fish viral disease, prevention and therapy

2-3 Baterial diseases – Emerging bacterial diseases, aermonas, pseudomonas and vibrio infections, columnaris, furunculosis, infectious abdominal dropsy, bacterial gill disease.

UNIT –III DISEASES OF SHELL FISH

3-1 Major shrimp viral diseases – Bacculovirus penaeii, Monodon Bacculovirus, Bacculoviral midgut necrosis, Hepatopancreatic parvo like virus, Yellow head bacculovirus, white spot bacculovirus.

3.2 
Bacterial diseases of shell fish – aeromonas, pseudomonas and vibrio infections Prevention and therapy

3.3 Protozoan diseases- Ichthyophthiriasis, Costiasis, whirling diseases, Prevention and therapy

UNIT –IV NUTRITIONAL DISEASES

4-1 Nutritional pathology –Vitamin and mineral deficiency diseases. Aflatoxin

4-2 Antibiotic and chemotherapeutics. Nutritional cataract. Genetically and environmentally Induced diseases

UNIT –V FISH HEALTH MANAGEMENT

5.1 
Diagnostic tools – immune detection- DNA/RNA techniques, Application and development of vaccines.

5.2 Quarantine – Significance, methods and regulations for transplants

5.3 Good Feed
management for healthy organisms, Zero water exchange, Probiotics in health management

Text books:

Reference books:

Web Links:

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
	2
	2
	2
	1
	2
	1
	3
	2
	3
	2
	1
	2
	2

	CO2
	2
	1
	3
	2
	1
	2
	2
	3
	1
	3
	2
	2
	2

	CO3
	1
	2
	2
	3
	3
	1
	2
	1
	2
	3
	2
	2
	1

	CO4
	2
	2
	3
	2
	2
	2
	1
	2
	1
	2
	2
	1
	2

	CO5
	2
	2
	1
	3
	2
	2
	2
	1
	2
	1
	2
	2
	2


BLUE PRINT

	Unit
	Essay
	Short

	I
	2
	1

	II
	2
	1

	III
	2
	1

	IV
	2
	1

	V
	2
	1


GOVERNMENT COLLEGE (A) RAJAMAHENDRAVARAM

SEMESTER IV– PAPER-V FISH HEALTH MANGEMENT MODEL PAPER

TIME: 2.30hours
Max.Marks:50

SECTION – I

I. Answer ALL the following. Draw labelled diagrams wherever necessary.
5X8=40M

1. (a) Write an essay on causes for fish diseases

(Or)

(b) Describe healing and repair in fishes

2. (a) Write an assay on different types of fungal diseases in fishes

(Or)

(b) Write about different types of bacterial diseases in fishes

3. (a) Explain viral diseases in prawns.

(Or)

(b) Explain about Protozoan diseases in prawns

4. (a) Write about Vitamin and Mineral deficiency diseases in fishes.

(Or)

(b) Write an essay on Antibiotics.

5. (a) Write an essay on Application and development of Vaccines

(Or)

(b) write about fish quarantine methods.

SECTION-II

II. Answer any TWO of the following
2X5=10M
1. Atrophy


2. Necrosis
 
3. Aeromonas

4. Chemotherapeutics

         5.  Probiotics
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	Government College  (Autonomous) Rajahmundry
	Program & Semester

 IV

	Course Code


	TITLE OF THE COURSE V

FISH HEALTH MANAGEMENT


	

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

	Pre-requisites: 
	
	0
	0
	3
	2


Objectives:

List of Experiments/Syllabus:

1.  Enumeration of Bacteria by TPC Method

2. Enumeration of total Coliforms

3. Observation of gross pathology and external lesions of fish and prawn with reference to the common diseases in aquaculture

4. Examination of pathological changes in gills and gut lumen, lymphoid organ, muscles and nerves of fish

5. Examination of pathological changes in gut lumen, hepatopncreas,
lymphoid organ, muscles and nerves of prawn and shrimp

6. Collection, processing and analysis of data for epedemeiological investigations of viral diseases

7. Bacterial pathogens – isolation, culture and characterization

8. Identification of parasites in fishes: Protozoan, Helmiths, Crustaceans

9. Antibiograms – preparation and evaluation

10. Molecular and immunological techniques; Biochemical tests; PCR; ELISA; Agglutination test; Challenge tests; Purification of virus for development of vaccines (Demonstration at institutes/labs)

11. Estimation of dose, calculation of concentration, methods of administration of various chemotherapeutics to fish and shell fish

12. Estimation of antibiotics used in aquaculture practices

13. Estimation of probiotics used in aquaculture

14. Field visit to farm for health monitoring and disease diagnosis

Reference books:

Virtual Lab Links:

GOVERNMENT COLLEGE (A) RAJAMAHENDRAVARAM

SEMESTER IV– PAPER-V FISH HEALTH MANGEMENT 
PRACTICAL MODEL PAPER
TIME: 3 hours
Max.Marks:50

Draw a labelled diagrams wherever necessary.

1. Estimation of TPC Method in Aquaculture.

20M

2. Observation of gross pathology and external lesions of fish and prawn with reference to the common diseases in aquaculture

3. Estimation of antibiotics used in aquaculture practices.


10M

10M

4. Estimation of probiotics used in aquaculture

5M

5. Viva & Practical record.
5 M
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	Government College  (Autonomous) Rajahmundry
	Program & Semester

VI

	
	AQUACULTURE TECHNOLOGY COURSE SYLLABUS


	

	Course Code


	TITLE OF THE COURSE

PAPER VII A 

ORNAMENTAL FISHERY
	

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

	Pre-requisites: 
	
	3
	1
	-
	3


Course Objectives:

37. A

Course Outcomes:

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

	CO1
	

	CO2
	

	CO3
	

	CO4
	

	CO5
	


Course with focus on employability / entrepreneurship / Skill Development modules

	Skill Development
	
	
	Employability
	
	
	Entrepreneurship
	


Syllabus:

UNIT –I     INTRODUCTION

1-1 Aquarium and ornamental fishes – introduction

1-2 Present status of Aquarium trade in the world and India

1-3 Aquarium accessories – aerators, filters, lighters and heaters 1-4
Water quality needs and different kinds of feeds

UNIT –II  FRESH WATER ORNAMENTAL FISHES

2-1
Live bearers, gold fish, koi, gourami, barbs abd tetras, angel fish and cichlid fish 2-2
Brood stock development, breeding, larval rearing and grow out

2-3
Larval feeds and feeding

UNIT –III MARINE ORNAMENTAL FISHES

3-1
Varieties and habitat of marine ornamental fishes 3-2
major marine ornamental fish resources of India

3-3
Collection and transportation of live fish, use of anaesthetics 3-4
Breeding of marine ornamental fish

3-5
Other aquarium animals – sea anemones, lobsters, worms, shrimps, octopus and starfish

UNIT –IV: AQUARIUM MANAGEMENT

4-1 Setting up fresh water, marine and reef aquariums

4-2 Water quality management for different types of aquariums 4-3
Common diseases of aquarium fish, diagnosis and treatment

4-4
Temperature acclimatization and oxygen packing for aquarium fish

UNIT –V COMMERCIAL PRODUCTION OF AQUARIUM FISH AND PLANTS

5-1 Commercial production units of ornamental fish- requirements and design

5-2 Commercial production of goldfish, live bearers, gouramies, barbs, angels and tetras 5-3
Mass production of aquarium plants

5-4
Retail marketing and export of ornamental fish

Text books:

1. Dick Mills 1998. Aquarium fishes, Dorling Kindersly Ltd, London

2. Van Ramshort JD 1978. The complete aquarium encyclopaedia, Elseveir

             Reference books:

1.  Jameson JD and Santhanan R 1996. Manual of ornamental fishes and farming technologies, Fisheries College and research institute, Tuticorn

2. Stephen Spotte 1993. Marine aquarium keeping. John wiley and sons, US

Web Links:

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
	2
	2
	2
	1
	2
	1
	3
	2
	3
	2
	1
	2
	2

	CO2
	2
	1
	3
	2
	1
	2
	2
	3
	1
	3
	2
	2
	2

	CO3
	1
	2
	2
	3
	3
	1
	2
	1
	2
	3
	2
	2
	1
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VI

	Course Code


	TITLE OF THE COURSE

ORNAMENTAL FISHERY
	

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

	Pre-requisites: 
	
	0
	0
	3
	2


Objectives:

23. A

List of Experiments/Syllabus:

1. Study of aerators – types and structures

2. Water circulation methods in aquarium and filtration

3. Collection and identification of aquarium plants

4. Identification of common marine aquarium fishes
Identification of common fresh water aquarium fishes

1. Breeding of egg layers

2. Breeding of live bearers

3. Evaluation of significance of aquaria for commercial and domestic use

Reference books:

3. Jameson JD and Santhanan R 1996. Manual of ornamental fishes and farming technologies, Fisheries College and research institute, Tuticorn

4. Stephen Spotte 1993. Marine aquarium keeping. John wiley and sons, US

Virtual Lab Links

AQUACULTURE TECHNOLOGY COURSE SYLLABUS
SEMESTER-IV: PAPER: IV

            ORNAMENTAL FISHERY PRACTICAL MODEL PAPER
PRACTICAL MODEL PAPER
Time: 3Hrs Max.Marks:50M
I. Identify the following and write notes on                                                   5x4=20M

  a. Aerators
  b. Java fern
  c. Neon tetra
  d. Drift wood
II Setting up of Aquarium and its maintenance                                                   20x1=20M
III. Record                                                                                                            10x1=10M                                   
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	Course Code


	TITLE OF THE COURSE

PAPER-VII - B FISHERY ENGINEERING
	

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

	Pre-requisites: 
	
	3
	1
	-
	3


Course Objectives:

38. A

39. B

40. C

Course Outcomes:

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

	CO1
	

	CO2
	

	CO3
	

	CO4
	

	CO5
	


Course with focus on employability / entrepreneurship / Skill Development modules

	Skill Development
	
	
	Employability
	
	
	Entrepreneurship
	


Syllabus:

UNIT –I FISHING CRAFTS
1-1 Different types of fishing crafts in India- inland and marine– traditional,motorized and mechanized.
1-2 Classification of fishing craft.
1-3 Boat building materials - wood, steel, FRP, ferro-cement, aluminum etc., 1-4 Mechanization of fishing craft and its impact
UNIT –II FISHING GEAR
2-1
Evolution of fishing methods and gear- principles 2-2
Design of fishing gear and fish catching methods
2-3
Fishing accessories, Netting materials – natural and synthetic fishing gear materials and yarn numbering system
2.4 Active fishing gear - classification and description of modern fishing gears.- Design and operation of –trawls, purse seines, ring seines, beach / shore seine, boat seine, pole and line, squid jigs, trolling.
UNIT –III ANCHORS, FISH FINDING & NAVIGATIONAL EQUIPMENT (INTRODUCTORY)
3-1
Types of Anchors – Chains, ropes, blocks, leads and drogues 3-2
Echo sounders, fish finders, sonar and net sonde
3-3
Sextant, chronometer, gyro compass, radar, decca, omega etc.
UNIT –IV EXPLORATION OF FISH AND CONSERVATION
4-1Remote sensing applications in fish finding and catching 4-2
Turtle exclusion devices
4-3 By-catch reduction devices
4-4 Destructive and prohibited fishing practices 4-5 Fish aggregating devices and artificial reefs
UNIT –V FISH PROCESSING EQUIPMENT
5-1
Ice making machinery, Brine tank 5-2
Arrangements for leak detection 5-3
Operation of various freezing machinery
5-4 Machinery for sausage making, canning and packaging
5-5 Special equipment for freeze-drying, irradiation and cryogenics 5-6
General maintenance of freezing plant and cold storage ice plant
Text books:

1.  Fridman Al 1992. Calculations for fishing gear designs. FAO, USA. Fishing news books Ltd, England

2. Gerhard Klust 1982. Netting material for fishing gears. FAO, USA. Fishing news books Ltd, England

3. Jan-Olf- Traung 1992. Fishing boats of the world- Volumes – 1, 2, & 3. FAO, USA. Fishing news books Ltd, England

Reference books:

 Dag Pike 1992. Fishing boats and their equipment. FAO, USA. Fishing news books Ltd, England

Web Links:

CO-PO Mapping:

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

	Course Code


	TITLE OF THE COURSE

PAPER-VII - B FISHERY ENGINEERING
	

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

	Pre-requisites: 
	
	0
	0
	3
	2


Objectives:

List of Experiments/Syllabus:

1.  Site survey: preparation of site map and contour map

2. Ice making and harvesting

3. Testing different netting materials- natural and synthetic

4. Estimation of buoyancy and de-buoyancy of different floating and sinking materials

5. Designing trawl net by conducting survey

6. Solving problems on finding position of gravity, flotation and buoyancy

7. Visit to fishing harbor to study deck machinery

8. Visit to fishing harbor to study hull equipment

9. Visit to boat building yard and dry docking yard

10. Visit to a fish processing unit to study the equipment used in fish processing

Reference books:

Dag Pike 1992. Fishing boats and their equipment. FAO, USA. Fishing news books Ltd, England.

Virtual Lab Links:
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	Course Code


	TITLE OF THE COURSE

PAPER VIII – 1A) FISH PROCESSING TECHNOLOGY


	

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

	Pre-requisites: 
	
	3
	1
	-
	3


Course Objectives:

41. A

42. B

43. C

Course Outcomes:

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

	CO1
	

	CO2
	

	CO3
	

	CO4
	

	CO5
	


Course with focus on employability / entrepreneurship / Skill Development modules

	Skill Development
	
	
	Employability
	
	
	Entrepreneurship
	


Syllabus:

UNIT –I Introduction: Principles of fish preservation. Importance of hygiene and sanitation in fish handling. Quality of water and ice in fish handling and processing. Preparation of ice. Different types of ice used in the seafood industry and their merits. Preservation by refrigerated seawater and chilled sea water

UNIT –II Freezing and Canning: Fundamental principles involved in chilling and freezing of fish and fishery products. Various freezing methods. Freezing of shrimps and fishes. Changes during the cold storage of fish and fishery products. Principles involved in canning of fish. Different types of containers. Different stages of canning of Tuna. Retortable pouch processing.
UNIT –III Drying, Smoking and Freeze-drying: (9 Hrs) Principles of smoking, drying and salting of fish, factors affecting drying. Traditional drying / curing methods. Different types of drying. Drying of fish and prawns. Packing and storage of dried products. Spoilage of dried products. Preventive measures. Standards for dry fish products. Cold smoking. Principles of freeze   drying. Accelerated freeze drying and packing of freeze dried products. Modern methods of preservation by irradiation and modified atmospheric storage

UNIT –IV Packing, Cold Storage and Export of Fishery Products: Functions of packing. Different types of packing materials and its quality evaluation. Packing requirements for frozen and cured products. Statutory requirements for packing. Labeling requirements. Different types of cold storages. Insulated and refrigerated vehicles
UNIT –V Export of fishery products from India - major countries, important products, export documents and procedures. Prospects and constraints in export including tariff and non- tariff barriers, marine insurance, export incentives, registered exporters
Text books:

1.  K.Gopakumar, Fish Processing Technology, ICAR, New Delhi

2. T.K. Govindan, Fish Processing Technology Oxfor & IBH Publication Co.

3. K.K. Balachandran Fish Canning – Principles & Practices.

4. Borgstrom,G. Fish as Food.

5. K.K. Balachandran, Postharvest Technology in Fish and Fishery Products. 6. Moorjani,M.V. Fish Processing in India.

7. Connell,J.J. Advances in Fishery science and Technology.

8. CIFT. Manual of Quality Control in Fish and
Fishery Products. 9. Gopakumar,K. Fish Packaging Technology

Reference books:

       A.M.Martin, Fisheries – Processing Chapman & Hall, Madras 2. Ed.G.M.Hall –

    Fish Processing Technology Chopra & Hall. Madra

Web Links:

CO-PO Mapping:

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

	
	
	

	Course Code


	TITLE OF THE COURSE

PAPER VIII – 1B) FISHERY MICROBIOLOGY AND FISHERY BY-PRODUCTS


	

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

	Pre-requisites: 
	
	3
	1
	-
	3


Course Objectives:

44. A

45. B

46. C

Course Outcomes:

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

	CO1
	

	CO2
	

	CO3
	

	CO4
	

	CO5
	


Course with focus on employability / entrepreneurship / Skill Development modules

	Skill Development
	
	
	Employability
	
	
	Entrepreneurship
	


Syllabus:

UNIT –I    

Introduction: History and development of microbiology –Different members of the microbial community – General characteristics of bacteria, fungi, viruses, algae and protozoans. Ultrastructure of prokaryotic cell – structure and function of bacterial cell wall, plasma membrane, capsule, flagella and endospore. Structure of fungi and yeast cell. Ultrastructure of virus – classification of viruses, Llfe cycle bacteriophages - lytic and lysogenic cycle.

UNIT –II 

Aquatic Microbiology: Microflora of aquatic environment, Different culture techniques. Nutrition and growth of bacteria – different types of media for isolation of bacteria and fungi. Isolation, enumeration, preservation and maintenance of cultures. Routine tests for indentification of bacteria – morphological, cultural biocehemical and serological. Basics of mycological and virologial techniques.

UNIT –III

 Fish Microbiology: Perishability of seafood – Fish as an excellent medium for growth of microorganisms. Spoilage microflora of fish and shellfish. Intrinsic and extrinsic factors affecting spoilage

UNIT –IV

Fishery By-Products: Fish meal, fish protein concentrate, shark fin rays, fish maws, isinglass, fish liver oil, fish body oil, fish hydrolysates, chitin, chitosan, glucosamine hydrochloride, squalene, pearl essence, ambergris, gelatin, beche-de-mer, fish silage, fish ensilage and seaweed products like agar, alginic acid and carragenan
UNIT –V

Value Added Products. Value addition in sea food. Different types of value added products from fish and shell fishes – status of value addition in Indian seafood sector. Advantages of value addition. Fish mince and Surimi. Analog and fabricated products. Preparation of coated fishery products. Different types of batter and breading and its applications. Preparation of products viz. fish / prawn pickle, fish wafers, prawn chutney powder, fish soup powder, fish protein hydrolysate, fish stacks, fillets, fish curry, mussel products, marinated products.

Text books:

1. Pelzar, Reid & Chan – Microbiology

2. Prescolt, Harley & Klein – Microbiology

3. Adelogerg, Ingra & Wheates – Introduction to Microbial World

4. Windsor and Barlow. Introduction to Fishery Byproducts.

5. CIFT. Proceedings on Summer Institute on Non-traditional Diversified Fish Products

6. Anon. Productivity in Aquatic Bodies.

7. Chincheste,C.O. and Graham,H.D. Microbial Safety of Fishery Products.

8. Amerine,M.A. and Pangborm,R.M. Principles of Sensory Evaluation of Foods.

9. Connell,J.J. Control of Fish Quality

10. Bigh,E.G. Seafood Science and Technology

11. Gopakumar.K Tropical Fishery Products

Reference books:

1. Kreuzer,R. Fishery Products.

2. Borgstrom,G .Fish as Food

3. Suzuki,T. Fish and Krill Protein: Processing Technology

Web Links:

CO-PO Mapping:

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


	TITLE OF THE COURSE

PAPER VIII – IC QUALITY CONTROL IN PROCESSING PLANTS
	

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

	Pre-requisites: 
	
	3
	1
	-
	3


Course Objectives:

47. A

48. B

49. C

Course Outcomes:

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

	CO1
	

	CO2
	

	CO3
	

	CO4
	

	CO5
	


Course with focus on employability / entrepreneurship / Skill Development modules

	Skill Development
	
	
	Employability
	
	
	Entrepreneurship
	


Syllabus:

UNIT-1 Quality management, total quality concept and application in fish trade. Quality assessment of fish and fishery products - physical, chemical, organoleptic and microbiological. Quality standards. Quality Assurance. Inspection and quality assurance:

Unit 2: 
Fish inspection in India, process; water quality in fishery industry, product quality, water analysis, treatments, chlorination, ozonisation, UV radiation, reverse osmosis, techniques to remove pesticides and heavy metals.
Unit 3:

Sensory evaluation of fish and fish products, basic aspects, different methods of evaluation,

taste panel selection & constitution, statistical analysis Quality problem in fishery products: good manufacturing practices. HACCP and ISO 9000 series of quality assurance system, validation and audit. national and international standards, EU

regulation for fish export trade,

Unit 4:

IDP and SAT formations in certification of export worthiness of

fish processing units, regulations for fishing vessels pre-processing and processing plants, eu regulations. Factory sanitation and hygiene: National and international requirements, SSOP.

Unit 5:

Hazards in sea foods: Sea food toxins, biogenic amines, heavy metals and industrial pollutants. Infection and immunity, Microbial food poisoning, bacteria of public health significance in fish / fishery products / environments - Salmonella, Clostridia, Staphylococcus ,E. coli, Streptococcus,

Vibrio, Aeromonas, Listeria, Yersinia, Bacillus. Laboratory techniques for

detection and identification of food poisoning bacteria. Mycotoxins in cured fish, bacterial associated with fish disease.

Text books:

Reference books:

              Ellis Harward. 18 Felix S, Riji John K, Prince Jeyaseelan MJ & Sundararaj V. 2001                            Bacterial Fish Pathogens (Diseases in Farm and Wild)

Fish Disease Diagnosis and Health Management. Fisheries College and Research Institute, T.N. Veterinary and Animal Sciences University. Thoothukkudi. Inglis V, Roberts RJ & Bromage NR. 1993

Web Links:

CO-PO Mapping:

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

	
	
	

	Course Code


	TITLE OF THE COURSE

CLUSTER ELECTIVE 2 COASTAL AQUACULTURE

PAPER VIII 2A) CRUSTACEAN CULTURE


	

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

	Pre-requisites: 
	
	3
	1
	-
	3


Course Objectives:

Course Outcomes:

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

	CO1
	

	CO2
	

	CO3
	

	CO4
	

	CO5
	


Course with focus on employability / entrepreneurship / Skill Development modules

	Skill Development
	
	
	Employability
	
	
	Entrepreneurship
	


Syllabus:

UNIT-1

Status of Crustacean farming in India; Food and Export value of Crustaceans; Present status of their resources and culture practices.

Unit 2 –

Important cultivable species of shrimps and prawns, their food and feeding habits and their reproductive biology. Types of farming: traditional, extensive, semi-intensive and intensive methods; their management techniques.

Unit 3 –

Crustaceans culture in cages, re-circulatory systems, rice fields and super intensive and ultra- intensive systems. Supplementary feeding: dry feeds, wet feeds, role of artificial feeds; feed ingredients and nutritional quality.

Unit 4 -

Farming of Prawns and Shrimps – Pond and Large Scale farming; Composite Culture; Farming of Crab and Lobster.

Unit 5-

Diseases of Crustaceans – Bacterial, Fungal and Viral diseases encountered during large scale culture of Crustaceans

Text books:

 Reference books:

Shigueno K Shrimp culture of Japan AITP, Tokyo

Milne PH Fish & shellfish farming in coastal waters FNB McVey JP Crustacean aquaculture CRC handbook CRC press Korringa P Farming of marine fishes & shrimps Elsevier Walne PR Culture of bivalve mollusks PNB

Web Links:

CO-PO Mapping:

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

	Course Code


	TITLE OF THE COURSE

CRUSTACEAN CULTURE
	

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

	Pre-requisites: 
	
	0
	0
	3
	2


Objectives:

List of Experiments/Syllabus:

Identification of cultivable species of Crustaceans – Penaeus monodon, P. Vannamei, P. indicus; Scylla serrata, Scylla tranquibarica: Palinurus.

Feed formulation for shrimp using square method and algebraic method.

Proximate analysis of commercially available shrimp feed – Carbohydarate, protein , Fats and Ash content.

Filed visit:

1. Visit to shrimp farming farms and hatcheries. Submission of field note book.
Reference books:

Virtual Lab Links:
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VI

	
	
	

	Course Code


	TITLE OF THE COURSE

A COASTAL AQUACULTURE PAPER VIII 2B

MOLLUSCAN AND SEAWEED CULTURE
	

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

	Pre-requisites: 
	
	3
	1
	-
	3


Course Objectives:

B

Course Outcomes:

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

	CO1
	

	CO2
	

	CO3
	

	CO4
	

	CO5
	


Course with focus on employability / entrepreneurship / Skill Development modules

	Skill Development
	
	
	Employability
	
	
	Entrepreneurship
	


Syllabus:

UNIT-1

Present status of molluscan farming: Life cycles of cultivable molluss. Oyster and mussel farming: growth, fattening and greening.

Unit - 2

Hatchery management and seed production oyster, pearl-oysters, mussels and seaweeds.

Feed and nutrition. Harvesting of fry, packaging and transport of fry; Small scale hatcheries. Nursery Management: preparation of nurseries; Effect of physico-chemical factors, feeding and control of predators.

Unit -3

Culture of pearl oyster and pearl production; Culture of cephalopods. Different types of Culture methods

Unit - 4

Water quality management and biofouling. Harvesting, post-harvest technology, management, production and economics.

Unit- 5

Seaweed farming: present status. Life cycles of cultivable seaweeds. Culture practices of seaweeds in india and abroad: improvement of breed.
Text books:

Reference books:

 Bardach JE et al aquaculture wiley Interscience Milne ph fish and shellfish farming fnb

In coastal waters

Walne Pr culture of bivalve mollusks pnb Pillay & dill advances in aquaculture fao Korringa p farming of the oyster Elsevier

Web Links:

CO-PO Mapping:

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

	Course Code


	TITLE OF THE COURSE

MOLLUSCAN AND SEAWEED CULTURE
	

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

	Pre-requisites: 
	
	0
	0
	3
	2


Objectives:

List of Experiments/Syllabus:

Identification of cultivable species: Pinctada fucata, P. margaratifera, P. indica. Edible oysters – Crassostreea madresensis, C. cucullata. Mussels – Perna indica and P. viridis. Clams – Paphia, Anadara, Meretrix.

Identification of cultivable and edible seaweeds – Gracillaria, Sargassum, Turbinaria, Gelidiella. Identification of cultivable marine fish: Lates calcarifer, Chanos chanos, Mugil cephalus
Reference books:

Virtual Lab Links:
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	Course Code


	TITLE OF THE COURSE

CLUSTER ELECTIVE 2 COASTAL AQUACULTURE 

PAPER VIII 2C MARINE FINFISH CULTURE
	

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

	Pre-requisites: 
	
	3
	1
	-
	3


Course Objectives:

Course Outcomes:

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

	CO1
	

	CO2
	

	CO3
	

	CO4
	

	CO5
	


Course with focus on employability / entrepreneurship / Skill Development modules

	Skill Development
	
	
	Employability
	
	
	Entrepreneurship
	


Syllabus:

UNIT-1
Important cultivable finfish species and the life history of milk fish, seabass, yellow tail.

Unit 2

Criteria for selection of finfish for culture. Classification of culture systems: ponds, pens, cages, raceways. Pond preparation and fertilization; eradication of weed and Predatory finfishes.

Unit 3:

Hatchery management and seed production of mullets, milkfish, seabass.

Feed and nutrition. Harvesting of fry, packaging and transport of fry; Small scale hatcheries. Nursery Management: preparation of nurseries; effect of physico-chemical factors, feeding and control of predators

Unit - 4

Culture practices of milkfish, mullets, seabass and yellowtail. Monoculture and polyculture : principles and practices. Integrated farming, organic farming and their management. Harvesting and post-harvesting technology of cultured finfish. Production, quality control, marketing and economics.
Unit – 5

Aquaranching – Principles and Practices, Large Scale culture in Natural waters, Ranching methods and implements.

Text books:

Reference books:

 Bardach JE et al Aquaculture Wiley Interscience Huet & Timmermans Textbook of fish culture FNB

Pillay TVR Aquaculture: principles and practices FNB Santhanam R et al Coastal aquaculture CBS

Web Links:

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
	2
	2
	2
	2
	2
	2
	    3
	2
	3
	2
	1
	2
	2

	CO2
	2
	1
	3
	2
	   2
	2
	2
	3
	3
	2
	2
	2
	2

	CO3
	2
	3
	2
	3
	3
	3
	2
	2
	2
	3
	2
	2
	1

	CO4
	2
	3
	3
	2
	2
	2
	1
	2
	1
	2
	2
	1
	2

	CO5
	1
	2
	2
	2
	2
	2
	2
	2
	2
	1
	2
	1
	2
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VI

	Course Code


	TITLE OF THE COURSE

MARINE FINFISH CULTURE
	

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

	Pre-requisites: 
	
	0
	0
	3
	2


Objectives:

List of Experiments/Syllabus:

Visit to marine fish farms and submission of field note book.

1. Collection of fishery by-products

Practical-III-PROJECT WORK 

Reference books:

Virtual Lab Links:

GOVERNMENT COLLEGE (A) RAJAMAHENDRAVARAM

DEPARTMENT OF ZOOLOGY
INTERNSHIP   PROJECT –INDUSTRIAL BASED
GOVERNMENT COLLEGE (A) RAJAMAHENDRAVARAM

DEPARTMENT OF ZOOLOGY

CERTIFICATE COURSE ON HEALTH AND WELLNESS 

THEORY SYLLABUS

Aim of the course

 The course aims at creating consciousness among the students towards health, fitness and wellness and in developing and maintaining a healthy life style. 

Objectives of the course 

1. To introduce the fundamental concepts of physical education, health and wellness.

2. To provide a general understanding on nutrition, first aid and stress management. 

3. To familiarize the students regarding yoga and other activities for developing fitness. 

4. To create awareness regarding hypo-kinetic diseases and various measures of fitness and health assessment.

                                                  Course outline 

Module – I: 

· Concept of Physical Education and Health Definition, 

· Aims and Objectives of Physical Education 

· Importance and Scope of Physical Education 

· Modern concept of Health, Physical fitness and Wellness 

Module- II: 

· Components of Physical Fitness Physical fitness components: Speed, Strength, Endurance, Flexibility and Coordinative abilities. 

· Types of Physical Fitness - Health related Physical Fitness 

· Performance related Physical Fitness 

Module - III: 

· Principles of Exercise 

· Programme Activities for developing Physical Fitness Components 

· Principles of First Aid Nutritional Balance 

Module – IV:

· Yoga and Stress Management 

· Stress Management and Relaxation Techniques 

· Seasonal diseases and its Management 

·  Diabetes 

· Hypertension 

· Obesity 

·  Body Mass Index/ Skin fold Measurement, 

· BMR, Pulse Rate, and Blood Pressure Health Related Physical fitness Test

Note on course work

· This course work will provide fundamental concepts of physical education, health and yoga.

· It will familiarize the students towards various hypo-kinetic diseases and its management.

· It will also provide practical guidelines and testing of health related fitness and other health indices.

WORK LOAD/TEACHING COMPONENTS/CREDITS 

	S.NO
	Teaching component
	Work load
	Credits

	1
	Theory
	50 Hours
	3

	2
	Practical
	10 Hours
	1

	
	Total
	60 Hours
	4


GOVERNMENT COLLEGE (A) RAJAMAHENDRAVARAM

DEPARTMENT OF ZOOLOGY

CERTIFICATE COURSE ON HEALTH AND WELLNESS SYLLABUS

                                     THEORY MODEL PAPER

I. Write any FIVE answers and draw labelled diagrams where ever necessary     5x10=50M
1. Write definition of Health and concept of  Physical education

2. Write a note on importance and Scope of Physical Education
3. Give a detailed note on components of Physical Fitness components
4. Write an essay on Programme Activities for developing Physical Fitness 
5. Explain in detail about Principles of First Aid Nutritional Balance 
6. Write an essay on Yoga and Stress Management 
7. Explain about Seasonal diseases and its Management 

8. Give a note on Diabetes
9. Explain in detail about Hypertension
10. Write a note on BMR, Pulse Rate, and Blood Pressure Health Related Physical fitness

GOVERNMENT COLLEGE (A) RAJAMAHENDRAVARAM

DEPARTMENT OF ZOOLOGY

CERTIFICATE COURSE ON HEALTH AND WELLNESS SYLLABUS

                                     PRACTICAL SYLLABUS

1. Blood Grouping tests

2. Participation in International yoga day

3. Basic knowledge on first aid kit

4. Project report on Seasonal diseases

       5.  Blood pressure checking
A.P. STATE COUNCIL OF HIGHER EDUCATION

B A, B Com & B Sc Programmes

Revised CBCS w.e.f. 2020-21

SKILL DEVELOPMENT COURSES

To be Offered from Semesters I to IV

ZOOLOGY STREAM

Syllabus of

DAIRY TECHNOLOGY

Total 30 hrs (02h/wk), 02 Credits & Max 50 Marks

Learning Outcomes:

Aftersuccessful completion of the course, students will be able to;

1. Understand the pre-requisites for starting a Dairy farm

2. Recognize different breeds of Cows & buffaloes following safety precautions.

3. Prepare and give recommended feed and water for livestock

4. Maintain health of livestock along with productivity

5. Vaccination of cattle, nutrients requirements

6. Entrepreneurship i.e., Effectively market dairy products

7. Ensure safe and clean dairy farm and Standard safety measures to be taken in establishing am industry

8. Efficiently start and manage to establish or develop a Dairy Industry

SYLLABUS:

Section I (Introduction and Establishment of a Dairy Farm):
05 Hrs

1.1 Dairy development in India – Dairy Cooperatives (NDRI, NDDB, TCMPF)(1hr)

1.2 Constraintsof Present Dairy Farmingand Future Scope of Dairy Farmer.(1 hr)

1.3 
Selection of site for dairy farm; Systems of housing – Loose housing system, Conventional Dairy Farm; Records to be maintained in a dairy farm. (2 hrs)

Section II (Livestock Identification and Management): 13 Hrs

2.1 Breeds of Dairy Cattle and Buffaloes – Identification of Indian cattle and buffalo breeds and Exotic breeds; Methods of selection of Dairy animals. (5 hrs)

2.2 Systems of inbreeding and crossbreeding. (2 hrs)

2.3 Weaning of calf, Castration, Dehorning, Deworming and Vaccination programme (3 hrs)

2.4 Care and management of calf, heifer, milk animal, dry and pregnant animal, bulls and bullocks. (3 hrs)

Section III (Feed Management, Dairy Management, Cleaning and Sanitation): 8 Hrs

3.1 Basic Principles of Feed, Important Feed Ingredients, Feed formulation and Feed Mixing(2 hrs)

3.2 
Operation Flood –Definition of Milk and Nutritive value of milk and ICMR recommendation of nutrients –Per Capita Milk production and availability in India and Andhra Pradesh -Methods of Collection and Storage of Milk–Labelling and Storage of milk products (4 hrs)

3.3 Cleaning and sanitation of dairy farm – Safety precautions to prevent accidents in an industry. (2 hrs)

Co-curricular Activities Suggested: (4 hrs)

1. Group discussion&SWOT analysis

2. Visit to a Dairy Farm

3. Visit to Milk Cooperative Societies

4. Visit to Feed Milling Plants

5. Market Study and Identification of Government Schemes, Insurance and Bank Loans in relation to dairy farming

Reference books:

1. Dairy Science: Petersen (W.E.) Publisher – Lippincott & Company

2. Principles and practices of Dairy Farm –Jagdish Prasad

3. Text book of Animal Husbandry - G C Benarjee

4. Hand book of Animal Husbandry - ICAR Edition

5. Outlines of Dairy Technology – Sukumar (De) – Oxford University press

6. Indian Dairy Products – Rangappa (K.S.) & Acharya (KT) – Asia Publishing House.

7. The technology of milk Proceesing – Ananthakrishnan, C.P., Khan, A.Q. and Padmanabhan, P.N. – Shri Lakshmi Publications.

8. Dairy India 2007, Sixth edititon

9. Economics of Milk Production – Bharati Pratima Acharya Publishers.

10. http://www.asci-india.com/BooksPDF/Dairy%20Farmer%20or%20Entrepreneur.pdf
11. https://labour.gov.in/industrial-safety-health
Model Format for Question Paper:

MODEL QUESTION PAPER & PATTERN
	Max. Marks: 50
	Time: 1 1/2 hrs (90 Minutes)


SECTION A (Total: 4x5=20 Marks)

(Answer any four questions. Each answer carries 5 marks (At least 1 question should be given from each Unit)

	1.
	Conventional Dairy Farm

	2.
	Animal Inbreeding

	3.
	Sanitation of Dairy Farm

	4.
	Dairy development in India

	5.
	Feed Mixing

	6.
	Deworming

	7.
	Milk Storage Methods

	8.
	Identification of characters of any Two Dairy cattle


SECTION B
(Total: 3x10 = 30 Marks) (Answer any three questions. Each answer carries 10 marks

(At least 1 question should be given from each Unit)

	1.
	Write an essay on Dairy development in India, its current position and future scenario.

	2.
	List our different methods involved in selection of dairy animals and discuss briefly.

	3.
	Give an account of feed ingredients and feed management required for dairy animals.

	4.
	Explain different methods of collection of milk.

	5.
	Explain two methods of systems of housing of dairy animals.


@@@@@

Note: Please read the following in addition to the Guidelines sent.

1. In Unit-2 and Unit-3, Sub-titles highlighted in Yellow color are Skills. Sub-titles not highlighted are of Theoretical base.

2. Skills, though separately shown, shall also have ‘content’ to be learnt and written in the examination by the students.

3. The field (hands on) skills are learnt through the Co-curricular Activities.

4. One or two books referred shall be related to ‘learning of skills’

5. Topics and syllabus may be prepared keeping all (BA/BSc/BCom) urban as well as rural students in view.

DAIRY TECHNOLOGY 

Skill Development Course II Semester 
   MODEL QUESTION PAPER 
Max. Marks: 50                                                                                         Time: 1 1/2 hrs. (90 Minutes) 
                                                                      SECTION A 

          (Answer any four questions. Each answer carries 5 marks)
                                                                                                                                 4x5=20 Marks
1. Conventional Dairy Farm

2. Animal Inbreeding 

3. Sanitation of Dairy Farm 

4. Dairy development in India 

5. Feed Mixing 

6. Deworming 

7. Milk Storage Methods
 8. Identification of characters of any Two Dairy cattle

SECTION B
(Answer any three questions. Each answer carries 10 marks)

                                                                                                  3x10 = 30 Marks
1. Write an essay on Dairy development in India, its current position and future scenario.
2. List out different methods involved in selection of dairy animals and discuss briefly
3. Give an account of feed ingredients and feed management required for dairy animals.
4. Explain different methods of collection of milk.
5. Explain two methods of systems of housing of dairy animals.
GOVERNMENT COLLEGE (A) RAJAMAHENDRAVARAM

DEPARTMENT OF ZOOLOGY

CERTIFICATE COURSE ON BEAUTY AND WELLNESS 

THEORY SYLLABUS

Aim of the course

 The course aims at to earn a respectable livehood to become gig enterpenuras among youth and women

Objectives of the course 

1. To introduce the fundamental concepts of Beauty and wellness.

2. To Study and practice on beauty treatment including hair style, nail care, skin care and makeup 

3. To familiarize the students in Business skills. 

4. To get knowledge on health safety and hygiene beauty products and a range of beauty services.
5. To improve the quality in a person which gives pleasure to the senses or pleasurably improve the mind and spirit.
COURSE OUTLINE-THEORY

MODULE -I:  BEAUTY

· Basic anatomy & physiology

· Fundamentals of skin

· Types of skin

· Depilation

· Waxing

MODULE -II:  HAIR 

Anatomy of Hair

- Hair & Scalp Conditions

- Types of Hair

- Factors Affecting Hair Styles

- Effect of Environmental Factors on hair

- Tools and equipment

- Scalp Analysis

- Types of shampoo

- Conditioner versus masks

- Shampooing, Conditioning and Blow Drying

MODULE -III:  MAKEUP 

History of make-up

- Colour theory

- Fundamentals of make up

- Identification of basic skin types (oily, dry, normal and combination) and skin tone (fair, dark, pink, yellow, pale);

- Range of make-up products to suit skin tones and age groups.
MODULE-IV: NAILS
Anatomy of Nails on Hands & Feet

- Preparation of Clients 

- Manicure

-Pedicure

- Process of applying nail polish

-Mehendi Application on Hands
MODULE-V : SPA
Spa therapy techniques (range of exfoliants, soaks, wraps packs and body massages

- Operational knowledge of tools and equipment involved in spa therapy

- Range of rejuvenation products

- Procedure for product selection

- Different skin types and application of products based on skin types

Lymphatic drainage system of the body

MODULE-VI: COMMUNICATION AND MANAGEMENT
Communication Skills

• Maintain Health & Safety at worplace: Hazards and risks at workplace

• Prepare & maintain workarea

• Beauty & Wellness Industry and its opportunities in India & Abroad
COURSE OUTLINE-PRACTICAL SYLLABUS

MODULE -I:  BEAUTY

Preparation of the client

-Threading

-Waxing

MODULE -II:  HAIR 

Preparation of the client

- Scalp Analysis

- Shampooing

- Conditioning

- Blast drying, Straight Blow Drying and Out Curls

MODULE -III:  MAKEUP 

Preparation of the client

- Application of Basic Make-up, Day & Evening Make-up.

- Simple Make-up Services

  MODULE -IV:  NAILS 

Preparation of Clients 

- Manicure

-Pedicure

- Process of applying nail polish

-Mehendi Application on Hands
Note on course work:
This course will provide fallowing aspects:

1. To introduce the fundamental concepts of Beauty and wellness.

2. To Study and practice on beauty treatment including hair style, nail care, skin care and makeup 

3. To familiarize the students in Business skills. 

4. To get knowledge on health safety and hygiene beauty products and a range of beauty services.
5. To improve the quality in a person which gives pleasure to the senses or pleasurably improve the mind and spirit.
WORKLOAD/TEACHNIG COMPONENTS
	S.NO
	Course title
	Theory
	practical’s
	Credits (theory +Practical’s)

	I
	BEAUTY
	20
	40
	1+2

	II
	HAIR
	20
	40
	1+2

	III
	MAKEUP
	20
	40
	1+2

	IV
	NAILS
	20
	40
	1+2

	V
	SPA
	60
	-
	3

	VI
	COMMUNICATION AND MANAGEMENT
	60
	-
	3

	                                                                                               TOTAL=
	200                         +
	160
	18

	
	360 Hrs. per 6 Months
	


GOVERNMENT COLLEGE (A) RAJAHMUNDRY

DEPARTMENT OF ZOOLOGY

BEAUTY AND WELLNESS

CERTIFICATE COURSE

THEORY MODEL PAPER

I. Write any FIVE answers from the fallowing                                                    5x10=50 M
1. Define beauty and wellness and write notes on it.

2. Write a note on types of skin
3. Describe briefly on Scalp analysis

4. Explain in details effect of environment factors on Hair

5. Give a note on fundamentals of makeup

6. Explain briefly about identification of Basic skin types

7. Describe in detail about preparation of clients
8. Explain the process of applying nail polish

9. Write notes on Spa therapy techniques 

10. Write notes on Beauty and wellness industry and its opportunities in India

GOVERNMENT COLLEGE (A) RAJAHMUNDRY

DEPARTMENT OF ZOOLOGY

BEAUTY AND WELLNESS

CERTIFICATE COURSE

PRACTICAL MODEL PAPER

Any TWO from the fallowing                                                                        2x25=50M

1. Waxing
2. Threading

3. Simple makeup services

4. Manicure

5. Pedicure

6. Shampooing

Most Important: You are requested to submit soft & hard copies of Resolutions (including discussion) separately to IQAC immediately after BoS meeting is completed.










