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Thanthai Hans Roever College (Autonomous), Elambalur, Perambalur – 621 220 

B.Sc. Zoology 
Choice-Based Credit System – Learning Outcome-Based Curriculum Framework 

(For the candidate admitted from the academic year 2025 -2026) 

 

 

Semester Part Course Code Title of the Course 
Int. Hrs / 

Week  
Credits 

End Sem. 

Exam Hrs 

Max. Marks 

CIA ESE Total 

I 

I Language Tamil – I 6 3 3 25 75 100 

II English English – I 6 3 3 25 75 100 

III 

25UZO1CC1 Biology of Invertebrates 6 5 3 25 75 100 

25UZO1CP1 
Biology of Invertebrates - 

Practical – I 
4  4 3 40 60 100 

25UBO1AC1 Allied Botany  I  & II 4  3 3 25 75 100 

25UBO2AP1 Allied Botany  Practical I 2 -- -- -- -- -- 

IV 25UVE Value Education 2 2 3 25 75 100 

  Value Added Course* --   2* 3 50 50 100* 

Total 30 20 - - - 600 

II 

I Language Tamil  - II 6 3 3 25 75 100 

II English English– II 6 3 3 25 75 100 

III 

25UZO2CC2 Biology of Chordates 5 5 3 25 75 100 

25UZO2CP2 
Biology of Chordates - 

Practical – II 
3 3 3 40 60 100 

25UBO1AC2 Allied Botany II 4 3 3 25 75 100 

25UBO1AP1 Allied Botany  Practical I & II 2 2 3 40 60 100 

IV 
25UZO2NME1 Economic Zoology 2 2 3 25 75 100 

25UES Environmental Studies 2 2  3 25 75 100 

  Value Added Course* --   2* 3 50 50 100* 

Total 30 23 - - - 800 

III 

I Language Tamil  - III 6 3 3 25 75 100 

II English English – III 6 3 3 25 75 100 

III 

25UZO3CC3 Cell & Molecular Biology 4 4  3 25 75 100 

25UZO3CP3 
Cell & Molecular Biology - 

Practical – III 
3  3  3 40 60 100 

25UCH3AC3 Chemistry I 4 3 3 25 75 100 

23UCH4AP2 Chemistry practical I & II 3 -- -- -- -- -- 

IV 
25UZO3NME2 

NME- II Ornamental fish 

farming 
2 2 3 25 75 100 

25UZO3SE1 Aquarium Keeping 2 2 3 25 75 100 

  Value Added Course* --   2* 3 50 50 100* 

 30 20 - - - 700 
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 * Extra Credit Courses which will not be included in the total CGPA 

- Summer Internship after 4th semester during summer vacation -30 Hours 

-Value added course (Outside Instruction hours: 30 hours) 

Semester Part Course Code Title of the Course 
Int. Hrs / 

Week  
Credits 

End Sem. 

Exam Hrs 

Max. Marks 

CIA ESE Total 

IV 

I Language  Tamil – IV 6 3 3 25 75 100 

II English English – IV 6 3 3 25 75 100 

III 

25UZO4CC4 Genetics 5 5 3 25 75 100 

25UZO4CP4 Genetics Practical 3 2  3 40 60 100 

25UCH4AC4 Chemistry II 4 3 3 25 75 100 

25UCH4AP2 Chemistry practical I & II 3 2 3 40 60 100 

IV 
25UZO4SE2 Poultry sciences  2 2 3 25 75 100 

25UHW Health and Wellness 1 1 -- -- -- 100 

  Value Added Course* --   2* 3 50 50 100* 

Total  30 21 - - - 800 

V 

III 

25UZO5CC5 Developmental biology 6 5 3 25 75 100 

25UZO5CC6 Animal physiology  6 5 3 25 75 100 

25UZO5CC7 Environmental Biology  5 5 3 25 75 100 

25UZO5CP5 
Developmental biology, Animal 
physiology &  Environmental 

Biology – LAB 

3 3 3 40 60 100 

25UZO5DE11 

25UZO5DE12 

Economic Entomology  
Agricultural Entomology 4 4 3 25 75 100 

25UZO5DE21 
25UZO5DE22 

Animal Biotechnology 
General Biotechnology 

4 4 3 25 75 100 

IV 25USS Soft Skills 2 2 3 25 75 100 

 25UZO5SI Summer Internship --   2* 3                                                                                               -- --   100* 

  Value Added Course* --   2* 3   50                             50    100* 

Total  30 28 - - - 700 

VI 

III 

25UZO6CC8 Evolutionary Biology  6 5 3 25 75 100 

25UZO6CC9 Biochemistry & Biophysics 6 5 3 25 75 100 

25UZO6CC10 Immunology 6 5 3 25 75 100 

25UZO5DE3 1 
25UZO5DE3 2 

General Microbiology  
Medical Laboratory Techniques 4 4 3 25 75 100 

25UZO5DE4 1 

25UZO5DE4 2 

Biodiversity &Conservation  

Wild life Conservation and 

Management 

4 4 3 25 75 100 

25UZO6PW Project Work 3 3 3 20 80 100 

V 
25UGS Gender Studies 1 1 3 25 75 100 

 Extension Activity -- 1 -- -- -- -- 

  Value Added Course* --   2* 3 50 50 100* 

                                             Total 30 28 - - - 700 

Grand Total 180 140    4400 
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1. CREDIT DISTRIBUTION FOR UG ZOOLOGY 

 

2. List of value added courses offered 

1. Organic farming 

2. Medical coding 

3. Attendance 

75% of attendance in each semester shall appear for the examination.  

Attendance between 65% and 74% shall apply for condonation in the prescribed form 

with the prescribed fee.  

Attendance between 50% and 64% shall apply for condonation in prescribed form with 

the prescribed fee along with the Medical Certificate.  

Attendance below 50% are not eligible to appear for the examination. They shall re-do 

the semester(s) after completion of the Programme. 

 

4. Question Paper Pattern of CIA I and CIA II Examinations 

UG Programme 

Maximum Marks : 50                                                         Duration: 1 ½ Hours 

Section - A 

i) a- (3 Questions for Multiple Choice) 

          One question from each unit 
3 x 1 = 03 Marks 

     b- (5 Questions for Fill in the Blanks) 

           One question from each unit 
3 x 1 = 03 Marks 

ii) (5 short answer questions) 

       One question from each unit 
2 x 2 = 04 Marks 

Section - B 

 
4 Questions  

 One set of questions from each unit 
4 x 5 = 20 Marks 

Section - C 

 
3 Questions  

 One question from each unit 
2 x10 = 20 Marks 

 

 

S.No. Part Course Details No. of 

Courses 
Credits 

1 I Language Courses 04 12 

2 II English Courses 04 12 

3 

III 

Core Courses 10 52 

4 Core Practical 05 12 

5 Allied Courses 04         12 

6 Allied Practical 02 4 

7 Discipline Specific  Elective 04 16 

8  

 

 

IV 

Non-Major Elective 02  4 

9 Skill    Skill Enhancement Course 03 6 

10 Environmental Science 01 2 

11 Value Education 01 2 

12 Health & Wellness 01 1 

13 Extension Activity 01 1 

14 Gender studies 01 1 

   15 III Project 01 3 

  Total  140 
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   5. Question Paper Pattern of Pre-Semester and End Semester Examinations 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

6. The ratio of marks allotted to the continuous internal assessment and to the end 

semester examination  

 

  

 
 

 

7. The Internal components of Theory course  

 

 

 

 

 

 

 

100 rks converted to 25 marks. 

 

8. The Internal components of Practical course  

 

 

 

 

 

 

100 marks converted to 40 marks. 

 

 

 

UG Programme 

Maximum Marks : 75                                                                   Duration: 3 Hours 

Section - A 

i) a- (5 Questions for Multiple Choice) 

          One question from each unit 
5 x 1 = 05 Marks 

     b- (5 Questions for Fill in the Blanks) 

           One question from each unit 
5 x 1 = 05 Marks 

ii) (5 short answer questions) 

       One question from each unit 
5 x 2 = 10 Marks 

Section - B 

 

5 Questions (Internal Choice: Either or) 

 One set of questions from each unit 
5 x 5 = 25 Marks 

Section - C 

 

3 Questions (Answer any 3 out of 5 Questions) 

 One question from each unit 

3 x10 = 30 

Marks 

 Internal Marks External Marks 

Theory 25 Marks 75 Marks 

Practical 40 Marks 60 Marks 

Project 20 Marks 80 Marks 

 Maximum Marks 

Maximum mark of CIA I & CIA II    Converted to 30 Marks 

5 Assignments  (5x5)                          25 Marks 

Seminar                     10 Marks 

Pre-Semester     Converted to  25 Marks 

Library Assignment & Attendance                           10 Marks 

Total 100 Marks 

 Maximum Marks 

Two Model Practical Exams                   60 Marks 

Record                 10 Marks 

Viva-Voce                  10 Marks 

Attendance                     10 Marks 

Overall Performance                    10 Marks 

Total                 100 Marks 
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9. Passing Minimum for Theory 

          

1. UG Project Evaluation 

 

Project Title Registration 

Students must fill out the Final Year Project Title Registration Form. The Project Proposal 

Form should be submitted by the student to his/her supervisor before the commencement of the 

project. The form must include three project titles, the abstracts of the projects, objectives /aim 

(or goal), scope of the project, and proposed methodology. The first proposal (Review 1) is 

presented (seminar) before the project review committee for panel assessment.  

Students should record project-related activity in a log. The log is a weekly record of the 

student’s progress in meeting their objectives. Students should also record the meeting details 

with their supervisor in the log. Students should meet with their supervisor regularly, taking 

their log along to review progress. The complete log should be submitted as an appendix in the 

final report. 

 

Review 1 – Project Proposal (20 Marks)  
Present the abstracts of the projects, objectives /aim (or goal), scope of the project, and 

proposed methodology to the project review committee members. 

The project review committee will assign the students a project, and the head of the department 

will assign them a supervisor. 

a. Abstract of the proposed work.        
b. Study of the Existing Systems. & drawbacks in the existing systems.      
c. Objectives and scope of the proposed work.       

d. Relation with current issues.         

e. Methodology.  

f. Presentation of proposed work.         

 

Review 2 – Midterm Presentation (20 Marks)  

a. Implemented modifications suggested in Review 1.     
b. Timeframe work being followed.      
c. Defined Objectives are achieved.       

d. Individual or Team Contribution.       

e. 75% of the Project Work is completed.       

 

Review 3 - Final Presentation (30 Marks)  
At the end of the final year project, students will be required to make a brief presentation on 

their project (UG: 6 minutes for each student). The presentation should cover the following:  

a. Overview of the project (project objectives and scopes).   

b. Methodology.         

c. Result and discussion.        

d. Conclusion and recommendation.                                       

e. References.             

f. Project demonstration (Optional) .    

 

 Continuous Internal Assessment (CIA) End Semester Examination (ESE) CIA + ESE 

Theory 40% out of 25 Marks [i.e. 10 Marks] 40% out of 75 Marks [i.e.30 Marks] 40 Marks 

Practical 40% out of 40 Marks [i.e. 16 Marks] 40% out of 60 Marks [i.e.24 Marks] 40 Marks 

Project Viva-Voce 20 Marks 40% out of 20 

Marks [i.e. 8 Marks] 

Project Report 80 Marks 40% out 

of 80 marks [i.e. 32 marks] 

40 Marks 
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Project Report Evaluation (10 Marks) 
a. The project report is in the specified format.    

b. Results are presented in a very appropriate manner.     

c. Project work is well summarized and concluded.     

d. Future extensions in the project are well specified.     
e. References and citations are appropriate and well-mentioned. 

                         

10. End Semester Exam Project Work Evaluation 
S.No. Register No. Name of the 

student 

Title of the Project  PPT presentation / 

 Demonstration (2) 

 Usage of the latest tools  

  and/or methodology (3) 

Result and 

Discussion (2) 

Individual 

contribution (3) 

Viva-Voce 

(10) 

Total 

(20) 

          

          

          

 

 

11. Guidelines for the Preparation of a Project Report 

Arrangements of Contents:  

The Project Report has to be organised in the following order. 

1. Cover Page (Refer to Appendix 1) 

2. Inside Title Page (Refer to Appendix 1) 

3. Declaration Certificate (Refer to Appendix 2)  

4. Bonafide Certificate (Refer to Appendix 3)  

5. Acknowledgements  

6. Abstract 

7. Table of Contents 

8. List of Figures 

9. List of Tables  

10. Abbreviations/ Notations/ Nomenclature (if any)  

11. Report text content (Minimum 5 Chapters – Minimum 80 Pages) 

Chapter 1  

Chapter 2  

…....  

Chapter 5 

12. References  

13. Appendices (if any)  
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Sem. Course Code Credits 
Title of the Course CC /  AC/  DE/ 

SE / GS / EVS/   

 VE / VAC 

Category Sem.    

  Exam 
Max. Marks 

Lect.   

 Hrs. 

 Tutorial      

 Hrs. 

 Lab.      

 Hrs. 
  CIA   ESE  Total. 

BIOLOGY OF INVERTEBRATES 
I 25UZO1CC1 5 CC 5 1  3 Hrs. 25  75  100  

Pre-Requisite:  

Course Objectives: The purpose of learning this course is: 

1. To understand the basic concepts of lower animals and observe the structure and functions.  

2. To illustrate and examine the systemic and functional morphology of various group of 

invertebrates. 

3. To differentiate and classify the various groups of animal modes of life and to estimate the 

biodiversity. 

4. To compare and distinguish the general and specific characteristics of reproduction in lower 

animals. 

5. To infer and integrate the parasitic and economic importance of invertebrate animals.  

Course Outcomes:  

CO1: Understand the basic concepts of invertebrate animals and recall its structure and functions. 

CO2: Illustrate and examine the systemic and functional morphology of various groups of invertebrate 

CO3: Differentiate and classify the animal’s mode of life in various taxa and estimate the biodiversity. 

CO4: To compare and distinguish the various physiological processes and organ systems in lower 

animals. 

CO5: Infer and integrate the parasitic and economic importance of invertebrate animals.  

Unit-I Taxonomy: 18 Hrs. 

Taxonomy: Definition - Principles of classification and general characteristic features of 

Invertebrates- symmetry and coelom - Units of classification -Binomial nomenclature -Outline 

classification of Animal kingdom up to class level. 

 

Unit-II Protozoa and Porifera:  18 Hrs. 

Protozoa and Porifera: Type Study: Amoeba proteus, Protozoan parasites – Endamoeba, 

Plasmodium, Trypanosoma- Morphology, life cycle, disease and control. General topic: locomotion 

and nutrition in protozoa.  Type study: Ascon sponge – General organization and histology- General 

topic: Canal system of sponges. 

 

Unit-III Coelenterata and Helminthes:  18 Hrs. 

Coelenterata and Helminthes: Type Study: Obelia – Structure of Obelia colony, Nematocyst 

and Life cycle (Metagenesis) -Type Study: Fasciola hepatica (Liver Fluke). Helminthic parasite – 

Ascaris, Wucheraria bancrofti – External characters and Life cycle - General topic: Parasitic 

adaptation of Helminthes. 
 

Unit-IV Annelida and Arthropoda 18 Hrs. 

Annelida and Arthropoda: Type Study: Earthworm – External morphology, setae and 

Nephridia -General topic- Adaptive radiation of Annelids. Type Study: Penaeus (Marine Prawn) - 

External morphology, Appendages, Reproductive System and Development - General topic: Various 

types of insect mouth parts.  (Mosquito, Honey bee, House fly and Cockroach).  

 

 Unit-V Mollusca and Echinodermata  18 Hrs. 
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Mollusca and Echinodermata: Type Study: Pilaglobosa - External morphology, Digestive, 

Respiratory, Reproductive System-General topic: Economically important Mollusca, Type Study: Star 

fish External morphology, Pedicellaria and water vascular system. General topic: Larval forms in 

Echinodermata. 

 

Text Book(s): 

1. Ekambaranatha Iyer, 2000. A Manual of Zoology, 10th edition, Viswanathan, S., Printers & 

Publishers Pvt Ltd 

2. Jordan, E.L. and Verma P.S, 1995. Invertebrate Zoology, 12th edn. S. Chand& Co. 

3. Kotpal, R.L,  1992.  Protozoa,  Porifera,  Coelenterata,  Annelida,  Arthropoda. 

4. Jordan.E.L and Verma.P.S, Invertebrate Zoology Revised Edn., S.Chand and Co. Ltd. Ram 

Nagar, New Delhi, 2014 

5. Invertebrate Zoology by Arumugam N. et al.,Saras Publications, Kottar, Nagercoil –2012 

6. Ekambaranatha Iyar and T.N. Ananthakrishnan. 1992. A Manual of Zoology, Vol.I.    

(Invertebrata).Parts I and II.Viswanathanand Co. 
 

 

 

Reference Book(s): 

1. Ruppert  and Barnes,  R.D.  (2006).  Invertebrate  Zoology,  VIII  Edition.  Holt Saunders 

International Edition. 

 

2. Barrington,  E.J.W.  (1979).  Invertebrate  Structureand  Functions.  II  Edition, E.L.B.S. and 

Nelson 

 

3. Parker, J. and Haswell , 1978. A text book of Zoology Vol. I - Williams and Williams. 

 

4. Barnes, R.S.K., Calow, P., Olive, P.J.W., Golding, D.W. and Spicer, J.I. (2002). The Invertebrates: 

A New Synthesis, III Edition, Blackwell Science 

 

5. Hyman L.H, 1955.  The invertebrates - Vol. I to Vol. VII – Mc Graw Hill Book Co. 

 

Web Resources: 

1. https://www.nationalgeographic.com/animals/invertebrates/ 

2. https://bit.ly/3kABzKa 

3. https://www.nio.org/ 

4. https://greatbarrierreef.org/ 

 

 

 

 

 

https://bit.ly/3kABzKa
https://www.nio.org/
https://greatbarrierreef.org/
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Sem. Course Code Credits 
Title of the Course  CC /  AC/  DE / 

 SE / GS / EVS/   

 VE / VAC 

Category Sem.    

  Exam 
Max. Marks 

Lect.   

 Hrs. 

 Tutorial      

 Hrs. 

 Lab.      

 Hrs. 
  CIA   ESE  Total. 

BIOLOGY OF INVERTEBRATES - 

PRACTICAL – I I 25UZO1CP1 4 CC   4 3 Hrs. 40 60 100  

Pre-Requisite:  

Course Objectives: The purpose of learning this course is: 

1. To identify the different groups of invertebrate animals by observing their external 

characteristics.  

2. To understand the organs, organ system and their functions in lower animals.  

3. To get knowledge about the different modes of life and their adaptation based on the 

environment.  

4. Able to dissect and display the internal organs and mount the mouthparts and scales of 

invertebrates. 

Course Outcomes:  

CO1: Identify and label the external features of different groups of invertebrate animals. 

CO2: Illustrate and examine the circulatory system, nervous system and reproductive system of invertebrate 

animals. 

CO3: Differentiate and compare the structure, function and mode of life of various groups of animals. 

CO4: To compare and distinguish the dissected internal organs of lower animals.  

CO5: Prepare and develop the mounting procedure of economically important invertebrates.  

Major Dissection:  Cockroach: Nervous system, Digestive system. Prawn: Nervous system. 

Minor Dissection: Earthworm: Body setae. Prawn : Appendages 

Mounting: Mouth parts – Cockroach, Honey Bee, House fly and Mosquito mouth parts. 

Spotters: (i). Protozoa: Amoeba, Paramoecium, Paramoecium Binary fission and Conjugation, 

Vorticella, Entamoeba histolytica, Plasmodium vivax (ii). Porifera: Sycon, Spongilla, Euspongia, 

Sycon - T.S & L.S, Spicules, Gemmule (iii). Coelenterata: Obelia – Colony & Medusa, Aurelia, 

Physalia, Velella (iv). Platyhelminthes: Planaria, Fasciola hepatica, Fasciola larval forms – 

Miracidium, Redia, Cercaria, Echinococcus granulosus, Taenia solium, Schistosoma haematobium  

(v). Nemathelminthes: Ascaris (Male & Female), Drancunculus, Ancylostoma, Wuchereria(vi). 

Annelida: Nereis, Aphrodite, Chaetopteurs, Hirudinaria, Trochophore larva (vii). Arthropoda: 

Cancer, Palaemon, Scorpion, Scolopendra, Sacculina, Limulus, Peripatus, Larvae - Nauplius, Mysis, 

Zoea, Mouth parts of male & female Anopheles and Culex, Mouthparts of Butterfly. (viii). Mollusca: 

Chiton, Pila, Unio, Sepia, Loligo, Octopus, Nautilus, Glochidium larva (ix). Echinodermata:Asterias,  

Echinus, Clypeaster, Cucumaria, Bipinnaria larva 
 

Text Book(s): 

1. EkambaranathaIyyar and T. N. Ananthakrishnan, 1995 A manual of Zoology Vol.I (Part 1, 2) S. 

Viswanathan, Chennai  

2. Ganguly, Sinha an d A dhikari , 2 0 11 . Biology of Animals: Volume I, New Central Book 

Agency; 3rd revised edition. 1008 pp. 

3. Sinha, Chatterjee   and Chattopadhyay, 2 0 1 4.   Advanced   Practical Zoology, Books & Allied 

Ltd; 3rd Revised edition, 1 07 0 pp. 

4. Lal ,S. S, 2016 . Practical Zoology Invertebrate, Rastogi Publications.  

Verma, P. S. 2010.  A Manual of Practical Zoology:  Invertebates, S Chand, 4 97pp. 
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Reference books 

1. Barnes, R.S.K., Calow, P., Olive, P.J.W., Golding, D.W. and Spicer, J.I. (2002). The 

Invertebrates: A New Synthesis, III Edition, Blackwell Science. 

2. Barnes, R.D. (1982). Invertebrate Zoology, V Edition. Holt Saunders International Edition. 

3. Barrington,  E.J.W.  (1979).  Invertebrate  Structureand  Functions.  II  Edition, E.L.B.S. and 

Nelson 

4. Boradale, L.A. and Potts, E.A. (1961). Invertebrates: A Manual for the use of Students. Asia 

Publishing Home.  

5. Lal, S.S. 2005. A text Book of Practical Zoology: Invertebrate, Rastogi, Meerut 

 

Web Resources: 

1. https://nbb.gov.in/ 

2. http://www.agshoney.com/training.htm 

3. https://icar.org.in/ 

4. http://www.csrtimys.res.in/ 

5. http://csb.gov.in/ 

6. https://iinrg.icar.gov.in/ 

7. https://www.nationalgeographic.com/animals/invertebrates/ 
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Sem. Course Code Credits 

Title of the Course AC / CC /  DE / ES / GS / 

NME / PF / PW / VAC/ 

VE / SE / WK 

Category 

Sem. 

Exam 

Max. Marks 

Theo. 

Hrs. 

Lecture 

Hrs. 

Lab. 

Hrs. 
CIA ESE Total. 

ALLIED BOTANY-I 
1 25UBO1AC1 3 CC 4 - - 3 Hrs. 25 75 100 

Pre-Requisite:  

Course Objectives:The purpose of learning this course is: 

1. To expose the diversity of plant kingdom and their salient features 

2. To acquire skills for engaging themselves in self-employment especially in the broad field of 

Mushroom Culture. 

3. To expose various avenues of opportunities in the field of plant biotechnology considering its 

recognition, importance and utility value. 

Course Outcomes  

 On successful completion of the course, the students will be able to: 

1. To understand general characters and classification of algae. 

2. Learn about the general characters, classification, reproduction and life cycle of fungi.  

3. To get knowledge about classification, mode of reproduction and detailed study of some important 

bryophytes.  

4. To impart knowledge to general characters, classification and stelar evolution of pteridophytes. 

5. Acquire knowledge on the physiological functions of plants.  

Unit I Algae and Fungi 

Algae: General characteristics of algae and its importance. Structure, reproduction and life cycle of 

Chlamydomonas and Ectocarpus. Fungi: General characteristics of fungi and its importance. Structure 

of Albugo and Penicillium. 

Unit II Bryophytes and Pteridophytes  

Bryophytes: General characteristics of bryophytes. Structure, reproduction and life cycle of Riccia. 

Pteridophytes: General characteristics of pteridophytes. Structure, reproduction and life cycle of 

Lycopodium. 

Unit III Gymnosperms 

Gymnosperms: General characteristics of gymnosperms and its importance. Structure, reproduction 

and life cycle of Cycas and Pinus. 

Unit IV Plant Physiology 

Absorption of water. Photosynthesis – Light and dark reaction (C3 cycle only). Respiration. Plant 

growth regulators- Auxin and cytokinin. 

Unit V Plant Biotechnology 

Plant tissue culture - Basic Principles, M.S. medium preparation, Callus culture and regeneration 

 

Text Books: 

1. Alexopoulos, C.J., Mims, C.W. and Blackwell, M. (1996). Introductory Mycology (4th edition). 

John Wiley and Sons (Asia), Singapore. 
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2. Dubey, R.C. (2013). A Textbook of Biotechnology. S. Chand & Company, Ltd., New Delhi.  

3. Ignacimuthu, S. (1997). Plant Biotechnology. Oxford & IBM Publishing Co., New Delhi. 

4. Jain, V.K. (1990). Fundamentals of Plant Physiology. S. Chand & Co., New Delhi. 

5. Kalyan Kumar De. (1997). Plant Tissue culture. New central Book Agency, Calcutta. 

6. Pandey, B.P. (2001). College Botany Vol. I: Algae, Fungi, Lichens, Bacteria, Viruses, Plant 

Pathology, Industrial Microbiology and Bryophyta. S. Chand & Company Ltd., New Delhi. 

7.  Pandey, S.N. (1991). Plant Physiology. Vikas Publishing House (P) Ltd., New Delhi. 
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SEMESTER - II 

Sem. Course Code Credits 
Title of the Course  CC /  AC/  DE / 

 SE / GS / EVS/   

 VE / VAC 

Category Sem.    

  Exam 
Max. Marks 

Theo.   

 Hrs. 

 Tutorial      

 Hrs. 

 Lab.      

 Hrs. 
  CIA   ESE  Total. 

BIOLOGY OF CHORDATES 
II 25UZO2CC2 5 CC 5 1  3 Hrs. 25  75  100  

Pre-Requisite:  

Course Objectives: The purpose of learning this course is: 

1. To understand the structures and distinct features of Phylum Chordata. 

2. To understand and able to distinguish the characteristic features of each subphylum and class.  

3. To understand the economic importance of vertebrates 

4. To know about the adaptations of vertebrates 

5. To understand the evolutionary position of different groups of vertebrates 

Course Outcomes:  

CO1: Classify, Identify and recall the name and distinct features of different subphylum belonging to 

phylum Chordata. 

CO2: Explain, and relate the origin, structural organization and evolutionary aspects of vertebrates. 

CO3: Analyze, compare and distinguish the developmental stages and describe the important biological 

process. 

CO4: Correlate the different modes of life and parental care among different vertebrates. Summarise the 

morphology and ecological adaptations in vertebrates and list out the economic importance. 

CO5: Analyze and Compare the general characters, classification, adaptive features, evolutionary 

aspects, and representative types of Aves and Mammalia. 

Unit-I General Characters and Classification of Phylum Chordata 18 Hrs. 

General Characters and Classification of Phylum Chordata: Origin of Chordata, 

Differences between non-chordates and chordates, General characters, Affinities   and   Systematic   

position   of   Hemichordata (Balanoglossus), Urochordata (Ascidia), Cephalochordata (Amphioxus). 
 

Unit-II Prochordates and Agnatha 18 Hrs. 

Prochordates and Agnatha: Characteristics of subphylum vertebrata, Classification of 

Vertebrata upto Class level, Agnatha (Petromyzon), - Pisces (Scoliodonsorrakowah) General characters 

and classification, Origin of fishes, Affinities of Dipnoi - Types of scales and fins - Accessory 

respiratory organs - Parental care - Migration of fishes. 

Unit-III Amphibia : 18 Hrs. 

Amphibia : General characters and classification - Origin of Amphibia - Type study - Rana 

hexadactyla - Adaptive features of Anura, Urodela and Apoda - Neoteny in Urodela - Parental care in 

Amphibia. 

Unit-IV Reptilia : 18 Hrs. 

Reptilia: General characters and classification - Type study – (Calotes versicolor)- Origin  of 

reptiles and effects of terrestrialisation, Extinct reptiles. Snakes of India. Poison apparatus and biting 

mechanism of poisonous snakes - Skull in reptiles as basis of classification 

 Unit-V Aves and Mammalia  18 Hrs. 

Aves: General characters and classification – Type study - Columba livia - Origin of birds, 

Flight adaptations, Migration. Mammalia: General characters and classification - Type study - Rabbit - 

Adaptive radiation in mammals - Egg laying mammals, Marsupials, Flying mammals, Aquatic 

mammals, Dentition in mammals. 
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Text Book(s): 

1. Ayyar, E.K. and T.N. Ananthakrishnan, 1992. Manual of Zoology Vol. II (Chordata), S. 

Viswanathan (Printers and Publishers) Pvt Ltd., Madras, 891p. 

2. Jordan, E.K. and P.S. Verma, 1995. Chordate Zoology and Elements of Animal  

Physiology, 10th edition, S. Chand & Co Ltd., Ram Nagar, New Delhi, 1151 pp. 

3. Nigam, H.C., 1983. Zoology of Chordates, Vishal Publications, Jalandhar - 144008, 942. 

4. Ganguly, Sinha,. Bharati Goswami and Adhikari, 2004. Biology of animals Vol.II - New central 

book Agency (p) Ltd. 

5. Kotpal. R.L. A, Modern text book of Zoology Vertebrates- Rastogi publications. 2009 

 

 

Reference Book(s): 

1.  Darlington P.J. The Geographical Distribution of Animals, R.E. Krieger Pub. Co.  

2. Hall B.K. and Hallgrimsson B. (2008). Strickberger’s Evolution. IV Edition. Jones and Bartlett 

Publishers Inc.  

3. Hickman, C.P. Jr., F.M.Hickman and L.S. Roberts, 1984. Integrated Principles of Zoology, 7th  

Edition, Times Merror/Mosby College Publication. St. Louis. 1065 pp.  

4. Newman, H.H., 1981. The Phylum Chordata, Satish Book Enterprise, Agra – 282 003, 477 pp.  

5. Parker and Haswell, 1964. Text Book of Zoology, Vol II (Chordata), A.Z.T,B.S. Publishers and 

Distributors, New Delhi - 110 051, 952 pp.  

6. Pough H. Vertebrate life, VIII Edition, Pearson International.  

7. Waterman, Allyn J. et al., 1971. Chordate Structure and Function, Mac Millan & Co., New 

York, 587 pp. 

8. Young, J. Z. (2004). The Life of Vertebrates. III Edition. Oxford university press.  

9. Darlington P.J. The Geographical Distribution of Animals, R.E. Krieger Pub. Co.  

 

 

Web Resources: 

1. http://tolweb.org/Chordata/2499 

2. https://www.nhm.ac.uk/ 

3. https://bit.ly/3Av1Ejg 

4. https://bit.ly/3kqTfYz 

5. https://biologyeducare.com/aves/ 

6. https://www.vedantu.com/biology/  

 

 

http://tolweb.org/Chordata/2499
https://www.nhm.ac.uk/
https://bit.ly/3Av1Ejg
https://bit.ly/3kqTfYz
https://biologyeducare.com/aves/
https://www.vedantu.com/biology/
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Sem. Course Code Credits 
Title of the Course  CC /  AC/  DE / 

 SE / GS / EVS/   

 VE / VAC 

Category Sem.    

  Exam 
Max. Marks 

Theo.   

 Hrs. 

 Tutorial      

 Hrs. 

 Lab.      

 Hrs. 
  CIA   ESE  Total. 

BIOLOGY OF CHORDATES - 

PRACTICAL – II II 25UZO2CP2 2 CC   3 3 Hrs. 25  75  100  

Pre-Requisite:  

Course Objectives: The purpose of learning this course is: 

1. To understand the structures and distinct features of phylum chordata 

2. To understand and able to distinguish the characteristic features of each subphylum and class. 

3. To understand and compare the structure of various internal organs in different classes of 

vertebrates.  

4. To know about the classification, adaptations and affinities of chordate animals.  

Course Outcomes:  

CO1: Identify and recall the name and distinct external and internal features of animals belonging to 

phylum Chordata. 

CO2: Explain the structural organization of various organs and systems in different classes of 

vertebrates. 

CO3: Analyse, compare and distinguish the morphological features and developmental stages of 

chordates 

CO4: Dissect and explain various organs and internal systems in different vertebrates and correlate its 

function. 

CO5: Summarise the morphology and ecological adaptations in vertebrates and list out the economic 

importance. 

Dissection: Virtual models  

1. Frog: Digestive system, Arterial system 

Mounting:  

2. Scales of fishes. 

Osteology: Frog: Skull and lower jaw, Vertebral column, Pectoral girdle, Pelvicgirdle, Forelimb, 

Hindlimb.  

Specimen and Slides: (i)Hemichordata: Balanoglossus, Tornaria larva (ii)Protochordata: 

Amphioxus, Amphioxus T.S. through pharynx (iii)Cyclostomata: Petromyzon, Myxine, Ammocoetus 

larva (iv). Pisces: Sphyrna Pristis, Torpedo, Channa, Pleuronectes, Hippocampus, Exocoetus, 

Echieneis, Labeo, Catla, Clarius, Auguilla, Protopterus, Scales: Placoid, Cycloid, Ctenoid 

(v)Amphibia:Ichthyophis, Amblystoma, Siren, Hyla, Rachophous,Bufo,Rana, Axolotal larva 

(vi)Reptilia: Draco, Chemaeleon, Gecko, Uromastix, Vipera russelli, Naja, Bungarus, Enhydrina, 

Typhlops, Testudo, Trionyx, Crocodilus, Ptyas. (vii)Aves: Archaeopteryx, Passer, Psittacula, Bubo, 

Alcedo, Columba, Corvus, Pavo; Collection and study of different types of feathers: Quill, Contour, 

Filoplume, Down(viii)Mammalia: Ornithorhynchus, Tachyglossus, Pteropus, Funambulus, Manis, 

Loris, Hedgehog 
 

 

Text Book(s): 

1. Lal S S, 2009. Practical Zoology Vertebrate, Rajpal and Sons Publishing, 484pp.  

VermaP.S,2000.AManualofPracticalZoology:Chordates,S.ChandLimited, 627pp. 
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Reference Book(s): 

1. Robert William Hegner, 2015. Practical Zoology, BiblioLife, 522pp.  

Young, J, Z., 1972. The life of vertebrates. OxfordUni. London. 

 

 

 

Web Resources: 

1. https://www.youtube.com/watch?v=b04hc_kOY10 

2. https://bit.ly/3CzTEy8 

3. http://tolweb.org/Chordata/2499 

4. https://www.nhm.ac.uk/ 

5. https://bit.ly/3Av1Ejg 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.youtube.com/watch?v=b04hc_kOY10
https://bit.ly/3CzTEy8
http://tolweb.org/Chordata/2499
https://www.nhm.ac.uk/
https://bit.ly/3Av1Ejg
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Sem. Course Code Credits 

Title of the Course AC / CC /  DE / ES / GS / 

NME / PF / PW / VAC/ 

VE / SE / WK 

Category 

Sem. 

Exam 

Max. Marks 

Theo. 

Hrs. 

Lecture 

Hrs. 

Lab. 

Hrs. 
CIA ESE Total. 

ALLIED BOTANY-II 
1 25UBO1AC2 3 CC 3 - - 3 Hrs. 25 75 100 

Pre-Requisite:  

Course Objectives:The purpose of learning this course is: 

1. To make the students aware of basic concepts in morphology, taxonomy, anatomy and embryology. 

2. To help students for acquiring skills to engage themselves in selfe mployment through horticulture  

Course Outcomes:  

On successful completion of the course, the students will be able to: 

1. Understand morphological and reproductive characters different plant families. 

2. Generalize the characters of the families according to Bentham & Hooker’s system of classification 

3. Get knowledge on important plant families, their characteristics and its economic importance. 

4. To gain knowledge of plant cells, tissues and their functions.  

5. Get knowledge on structure and development plant embryo.  

Unit I Morphology 

Inflorescence types - Racemose, cymose, and mixed – special types, cyathium, hypanthodium, 

verticillaster and thyrsus. Technical description of flower and floral diagram. 

Unit II Plant Taxonomy 

General outline of Bentham and Hooker’s system of classification. Study of the range of characters and 

economic importance of Annonaceae, Rutaceae, Rubiaceae, Solanaceae, Euphorbiaceae, and Poaceae. 

Unit III Plant Anatomy 

Tissues – simple and complex. Primary structure of dicot stem, root and leaf. Secondary thickening in 

dicot stem. 

Unit IV Embryology 

Structure of mature anther, pollen grain, development of male gametophyte, structure of mature ovule, 

development of female gametophyte (Polygonum type only), and fertilization. 

Unit V Horticulture 

Horticulture: scope and importance, propagation methods – cutting, layering and grafting techniques), 

indoor plants, bonsai techniques. 

 

Reference Books: 

1. Bhojwani, S.S. and Bhatnagar, S.P. (2000). The Embryology of Angiosperms (4th Edition). Vikas 

Publishing House (P) Ltd., UBS Publisher’s Distributors, New Delhi. 

2. Esau K. (1980). Plant Anatomy (2nd Edition) Wiley Eastern Ltd., Madras. 

3. Ganguly A.K. (1971). General Botany, Vol.I. The New Book Stall, Calcutta. 

4.  Gurcharan Singh (1999). Plant Systematics - Theory & Practice. Oxford & IBH Publishing Co. (P) 

Ltd., New Delhi. 

5. Jitendra Singh. (2014). Basic Horticulture. Kalyani Publishers, Chennai. 

6.  Kumar, N. (1997). Introduction to Horticulture. Rajalakshmi Publications, Nagercoil.  

7. Maheswari, P. (1985). An Introduction to the Embryology of Angiosperms. Tata McGraw Hill 

Publishing Co. Ltd., New Delhi. 

8. Rogland, A. (2000). Developmental Botany (Embrylogy of Angiosperms). Saras Publications, 

Nagercoil. 

9. Subramaniyan, N.S. (1999). Laboratory Manual of Plant Taxonomy (2nd Ed.). Tata McGraw-Hill 

Publishing Co., New Delhi. 

10. Vashista, P.C. (1997). Taxonomy of Angiosperms. S. Chand & Company Pvt. 
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Sem. Course Code Credits 

Title of the Course AC / CC /  DE / ES / GS / 

NME / PF / PW / VAC/ 

VE / SE / WK 

Category 

Sem. 

Exam 

Max. Marks 

Theo. 

Hrs. 

Lecture 

Hrs. 

Lab. 

Hrs. 
CIA ESE Total. ALLIED BOTANY 

PRACTICAL-I & II 1 25UBO2AP1 3 CC - - 3 3 Hrs. 25 75 100 

Pre-Requisite:  

Course Objectives:The purpose of learning this course is: 

1. To make the students aware of basic concepts in morphology, taxonomy, anatomy and embryology. 

2. To help students for acquiring skills to engage themselves in selfe mployment through horticulture  

Course Outcomes:  

On successful completion of the course, the students will be able to: 

1. Understand morphological characters different plant families.  

2. To gain knowledge on various types of inflorescence 
3. Get knowledge on important plant families, their characteristics and its economic importance. 
4. Acquire knowledge on anatomy and developmental biology of the plants.  

5. Get knowledge on structure and development plant embryo 

Experiments 

Micro preparations of algae, fungi, bryophytes, pteridophytes, gymnosperms and demonstrating their 

description and identity included in the syllabus. 

2. Micro preparations of stem, root and leaf of dicot and their identification. 

3. Micro preparation of anther and observation of ovules (permanent slides). 

4. Description of the plants and salient features of the families included in the syllabus. 

5. Dissection flower and construction of floral diagram. 

6. Comment on simple experimental setups in plant physiology included in the syllabus. 

7. Propagation techniques. 

8. Horticultural implements /tools. 

9. Bonsai 

Reference Books: 

1. Bhojwani, S.S. and Bhatnagar, S.P. (2000). The Embryology of Angiosperms (4th Edition). Vikas 

Publishing House (P) Ltd., UBS Publisher’s Distributors, New Delhi. 

2. Esau K. (1980). Plant Anatomy (2nd Edition) Wiley Eastern Ltd., Madras. 

3. Ganguly A.K. (1971). General Botany, Vol.I. The New Book Stall, Calcutta. 

4.  Gurcharan Singh (1999). Plant Systematics - Theory & Practice. Oxford & IBH Publishing Co. (P) 

Ltd., New Delhi. 

5. Jitendra Singh. (2014). Basic Horticulture. Kalyani Publishers, Chennai. 

6.  Kumar, N. (1997). Introduction to Horticulture. Rajalakshmi Publications, Nagercoil. 

7. Maheswari, P. (1985). An Introduction to the Embryology of Angiosperms. Tata McGraw Hill 

Publishing Co. Ltd., New Delhi. 

8. Rogland, A. (2000). Developmental Botany (Embrylogy of Angiosperms). Saras Publications, 

Nagercoil. 

9. Subramaniyan, N.S. (1999). Laboratory Manual of Plant Taxonomy (2nd Ed.). Tata McGraw-Hill 

Publishing Co., New Delhi. 

10. Vashista, P.C. (1997). Taxonomy of Angiosperms. S. Chand & Company Pvt. 
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Sem. Course Code Credits 
Title of the Course  CC /  AC/  DE / 

 SE / GS / EVS/   

 VE / VAC 

Category Sem.    

  Exam 
Max. Marks 

Theo.   

 Hrs. 

 Tutorial      

 Hrs. 

 Lab.      

 Hrs. 
  CIA   ESE  Total. 

ECONOMIC ZOOLOGY 
II 25UZO2NME1 2 NME 2   3 Hrs. 25  75  100  

Pre-Requisite:  

Course Objectives: The purpose of learning this course is: 

1. To understand the culturing techniques and production methods of different farm animals 

2.  To know the life history of animals and disease control methods used in farming.  

3. To understand the concept of breeding, cross breeding and the importance of high yield varieties.  

4.  To know about the marketing strategies. 

Course Outcomes:  

CO1: To identify the breeds and varieties of poultry, fish, bees, and cattle and understand the basic 

aspects of farming. 

CO2: To assess and integrate the available tools and techniques to increase the productivity in farms. 

CO3: To analyse the pros and cons of different methods of farming and marketing strategies of 

products. 

CO4: To evaluate the use of available resources in improving the breeds, vermicomposting, farm 

products etc.. 

CO5: To design new methods to improve farm animals with increased productivity and disease 

resistance and to construct new methods in vermicomposting. 

Unit-I Apiculture 06 Hrs. 

Apiculture: Species of honey bees – Social organisation of honey bee – selection of bees and 

location for apiary – Newton’s bee hive – products of bee keeping – enemies and diseases of honey 

bees. Sericulture: Species of silkworm – life history of mulberry silkworm – Rearing of silkworm – 

pests and diseases of silkworm. 

Lac Culture: Introduction – Life history – Host plants – cultivation of Lac – Enemies of lac cultivation 

– Economic importance of Lac. 

Unit-II Vermiculture 06 Hrs. 

Vermiculture:  Introduction:  Types  ofearthworms  –  ecological classifications of earthworms  

– Physical, chemical and biological changes caused by earthworms in the soil – Natural enemies of 

earthworms. Vermicomposting: vermicomposting methods – factors affecting vermicomposting –

Vemiculture unit. Harvesting of vermicompost – vermicast – advantages of vermicompost – 

vermiwash and its applications. 

Unit-III Aquaculture 06 Hrs. 

Aquaculture: Fresh water aquaculture: Carp culture – types of ponds – preparation – 

maintenance – harvesting and management. Integrated and composite culture. Prawn culture. Marine 

Aquaculture: Edible – pearl oyster culture. Ornamental fish culture: Aquarium fishes – Aquarium 

maintenance in home. 

Unit-IV Poultry Farming 06 Hrs. 

Poultry Farming : Poultry industry in India – Poultry for sustainable food production and 

livelihood - Commercial poultry farming – Nutritive value of egg and meat- Broiler management 

(Definition; Housing and equipment; Brooding, feeding and health cover of broilers; Record keeping; 

Broiler integration) – Layer management (Brooder; Grower and layer management; Culling of layers; 

Marketing of eggs and meat). Women in backyard poultry farming. 

 Unit-V Dairy Farming  06 Hrs. 

Dairy Farming:Dairy farming – advantages of dairying – classification of breeds of cattle – 

Indigenous and exotic breeds – Selection of dairy cattle. Breeding – artificial insemination – Dairy 

cattle management – housing – water supply – cattle nutrition feeding standards – Common contagious 

diseases. Milk - Composition of milk – milk spoilage – pasteurization – Role of milk and milk products 

in human nutrition – Dairying as a source of additional income and employment. 
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Text Book(s): 

1. Sastry, N.S.R., C.K.Thomas and R.A.Singh, 2015. Livestock Production Management, 4thEd. 

Kalyani Publishers, New Delhi. Mary violet Christy, A. 2014. Vermitechnology, MJP 

Publishers, Chennai. 

2. ICAR, 2013. Hand book of Animal Husbandry, 4th Ed., ICAR Publication, Pusa, New Delhi. 

3. Awasthi, V.B., 2012. Introduction to General and Applied Entomology, third edition, Scientific 

publishers, India. 

4. Vasanthraj David, B and Ramamurthy, VV., 2012. Elements of Economic Entomology, Seventh 

edition, Namrutha publications, Chennai. 

5. Shukla &Upadhyay, 2014. Economic Zoology, 5th  edn. Rastogi Publication, Meerut New Delhi. 

6. Gupta, S.M., 2010. Text book of fishery, Ann Backer, Mumbai. 

7. ShailendraGhosh, 2009. Fisheries and aquaculture management, Adhyayan, New Delhi. 

8. David, B and Ananthakrishnan, T. N., 2006. General and Applied Entomology, Second edition, 

Tata McGraw hill publishing company Ltd., New Delhi, India. 

9. Jagadish Prasad, 2002. Principles and practices of Dairy Farm Management, 3rd Ed. Kalyani 

Publishers, Ludhiana. 

10. Sukumar, D.E., 2002. Outline of Dairy Technology, Oxford University, New Delhi. 

11. Rath, R.K., 2000. Freshwater Aquaculture. Scientific Publishers (India), Jodhpur. 

12. Ismail, S.A., 1997. Vermitechnology, The biology of earthworms, Orient Longman, India. 

13. Prabakaran, R. 1998. Commercial Chicken production. Published by P. Saranya, Chennai. 

14. Hafez, E. S. E., 1962. Reproduction in Farm Animals, Lea &Fabiger Publisher. 
 

 

Reference Book(s): 

1. Glenn Munroe, 2017. Manual of on-Farm vermicomposting and vermiculture, Holdanca Farms 

Ltd, Wallace, Nova Scotia.  

2. Hanifa, M.A., 2011. Aquatic resources and aquaculture, Dominent, New Delhi.  

3. Gupta, P.K., 2008. Vermicomposting for sustainable agriculture, 2nd Edition, Agrobios, India.  

4. Talashikar, S.C., 2008. Earthworms in Agriculture, Agrobios, India.  

5. Abishek  Shukla,  D.,  2 0 0 9 .A  HandBook  ofEconomic  Entomology, Vedamse Books, New 

Delhi . 

6. Banerjee, G.C., 2006. Text book of Animal Husbandry 8thEd.Oxford and IBH Publishing 

Company Ltd., New Delhi. 

7. Walstra, P. Wouters, J.T.M. and Geurts, T.J. 2006. Dairy Science and Technology. CRC Press, 

New York. 

8. Dunham, R.A., 2004. Aquaculture and Fisheries Biotechnology Genetic Approaches. CABI 

publications, U.K. 

9. Donald.D Bell and William. D. Weaver, 2002. Commercial chicken meat and egg 

production, Springer, New York. 

10. Eckles C.H. and Anthony, E.L., 2001. Dairy Cattle and milk production, Biotech. 

Tata McGraw Hill Publishing Co.Pvt.Ltd., New Delhi. 

11. Edwards, C.A., and Bother, B., 1996. Biology of earthworms, Chapman Hall Publication 

company. 

12. ICAR, 1997. Handbook of Animal Husbandary– The Indian Council of Agricultural Research, 

New Delhi. 
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13. Banerjee G.C., 1992. Poultry, Oxford and IBH, New Delhi. 

14. Jhingran, AVG, 1991. Fish and Fisheries of India. Hindustan Publishing Co. New Delhi. 

15. James. N. Marner, 1975. Principles of dairy processing, wiley eastern limited, 

New Delhi. 

16. Baradach, JE. Ryther. JH. and, MC larney WO., 1972. Aquaculture. The farming 

and Husbandry of Freshwater and Marine Organisms. Wiley InterScience, 

NewYork. 

 

 

Web Resources: 

1. https://bit.ly/3tXHjk8 

2. https://bit.ly/3tUTHBu 

3. https://bit.ly/3hVv96q 

4. https://bit.ly/39nztH1 

5. https://bit.ly/3CzasVO 

6. https://agritech.tnau.ac.in/org_farm/orgfarm_vermicompost.html 

7. https://bit.ly/3nYvgSF 

8. http://caa.gov.in/farms.html 

9. http://www.csrtimys.res.in/ 

10. http://www.agshoney.com/training.htm 

 

 

https://bit.ly/3tXHjk8
https://bit.ly/3tUTHBu
https://bit.ly/3hVv96q
https://bit.ly/39nztH1
https://bit.ly/3CzasVO
https://agritech.tnau.ac.in/org_farm/orgfarm_vermicompost.html
https://bit.ly/3nYvgSF
http://caa.gov.in/farms.html
http://www.csrtimys.res.in/
http://www.agshoney.com/training.htm

