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"Education for Knowledge, Science and Culture." 

Shri Swami Vivekanand Shikshan Sanstha's Kolhapur 

VIVEKANAND COLLEGE, KOLHAPUR (AUTONOMOUS) 

2) Course Objective: 

1) Name of the Course: "Basic Tools of Life Science" 

1. To familiarize students about various tools uscd in life science. 

environment. 

2. To educate students on the many principles behind the fundamental life science tools. 
3. To educate people about the different needs and tool demands in the present market 

Department of Botany 

3) Course Outcomes: On completion of the course, students will be able to: 
1. Know the uses of various instruments. 

2. Operate the different instruments. 

Shikshanmaharshi Dr. Bapuji Salunkhe 

3. Understand the principles of different instruments. 

4) Duration of the course:6 months 

5) Expenditure: 25,000/ 

8) Syllabus: 

6) Intake capacity: 50 students 

7) Exam Pattern: Theory and Practical 

1) Theory- 50 (hr.) 
2) Practical - 40 (hr.) 

Paper I: Basic Tools of Life Science 
Unit I: Microscopy: Introduction, principles, types and its applications. 
Unit II: Spectroscopy: Introduction, principles, types and its applications. 
Unit II: Electrophoresis: Introduction, principles, types and its applications. 
Unit IV: Staining techniques: Introduction, principles, types and its applications. 

a) Gram staining b) Double staining c) Fungal staining 

Unit V:Tissue culture : Introduction, principles and its applications. 

(50 hr.) 

Unit VI: Photography:. Shutter speed, Aperture, I.S.O, Depth, Picture control andcolour 
control. 



Unit VI: Microbial culture: Microorganisms and its types. Culture media, types band 
examples. 

9) Practical Syllabus: 

1) Study of parts and types of microscopes. 

2) Study of spectrophotometer. 
3) Study of agarose gel electrophoresis. 

4) Study of Gram staining, double staining and fungal staining. 

5) Study of tissue culture technique. 
6) Preparation of PDA and NA culture media. 

7) Demonstration of Lab equipments -Oven, Water bath, Centrifuge, Autoclave, 
Laminar air flow, Distillation unit and Calorimeter. 

8) Photography: Understanding exposure, Focusing subject, Depth of field. 
9) Photography : Camera handling, Accessories. Lens. 

10) Photo editing and labeling- Basic photo editing and photo cropping. 
11) Photo editing and labeling -Light and colour adjustment, labeling. 

10) Exam pattern: 
a) Theory: 50 marks (Multiple choice questions) 

Practical: 50 marks b) 

Suggested Readings 

1. Balasubramaniyan P. and Palaniappan S. P. (2001l), Principles and Practices of 
Agronomy, AgroBios( India)Ltd, Jodhpur. 

2. De, G. C. (1989), Fundamentals of Agronomy, Oxford and IBH publishing co., New Delhi. 
3. Reddy T.Y and Reddy G.H.S. (1995),Principles of Agronomy, Kalyani Publisher, Ludhiana. 
4. Mani, M. S. (1968), General Entomology, Oxford and IBH publishing co., New Delhi. 

AIA 
AAND C 

(40 hr.) 
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1. Soil analysis- Structure, Types, pH, Water Holding Capacity, Electrical Conductivity 

2. Agronomy- Identification, Morphology, Agronomic Condition 

3. Preparation of Vermicompost 

4. Biofertilizer 

5. Visit to Agricultural Institute 

9) Exam pattern: 

a) Theory: 50 marks 

b) Practical : 50 marks 

10) Nature of Question Paper for each paper 

Q1) Multiple choice questions 

Q2) Long answer questions (Any two) 

Q3) Short answer questions (Any four) 

Nature of Practical Examinations 

Q1) Demonstrate Soil Analysis Experiment assigned to you A 

Q2) ldentify, give botanical name, Morphology, Agronomic Conditions 

and Uses of specimen B andC 

Q3) Identification: 

a) Identify and comment D 
b) Identify and comment E 

Q4) a) Visit Report 

b) Journal 

Suggested Readings -

50 marks 

10 marks 

NAND 

20 marks 

20 marks 

50 marks 

10 marks 

20 marks 

10 markS 

0Smarks 

05 marks 

1. Arun Katyayan (2012). Fundamentals of Agriculture, Kushal Publications, Varanasi. 

2. Arunkumar Sharma (2008). A Hand book of organic farming. Agrobios Publishers. 



3. N.C. Brady and R. R. Weil (2012) The nature and properties of soils, The 14h Edition, 
by Brady, Nyle C., Weil, Raymond C, Published by Pearson Bition, Ine., publishing as 
Prentice Hall, Copyright O 2008. 

4. S. B. Chattopadhay (2018) Principles and Procedures of plant protection, Oxford and 
IBH Publishers, New Delhi. 

5. V. G. Vaidya and K. R. Sahasrabuddhe (1996) Introduction to agronomy and soil and 

water management Continental Prakashan, Vijaynagar, Pune. 
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enrollment of the said course. 

3 Se chemi 
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Department of Botany is organizing Value Added Course entitled 

"Basic TooBs of Life Science" in first term which commence from 1 October 2022 

(Academic year 2022-2023). Interested students can approach to Botany department for the 
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* Education for Knowledge. Science and Culture" 
Shikshanmahashri Dr. Bapuji Saunkhe 

Shri Swami Vivekanand Shikshan Sanstha's 
VIVEKANAND COLLEGE, KOLHAPUR. (Autonomous) 

Department of Botany 

Instructions :l) All the questions are compulsory 
2) Each qucstion carry two marks 

Value Added Course: "Basic Tools of Life Sciences" 
2022- 2023 

1 The technique by which small organ1sms can see is known as 
a) chromatography b) microscopy c) electrophoresis d) spectroscopy 

2. Plant part was used in tissue culture is known as 
a) stockb) scion c) callus 

3. PDA stands for 

a) Potato Defined Agar 

c) Pure Dextrose Agar 

d) explant 

4. Gram staining technique was deveioped by 

a) N. C. Gram b) H.C. Gramc) H. A. Gram d) A.H. Gram 

b) Potatc Dextrose Agar 

5. Charged molecules are separated in electric field is known as 

d) Pure Defined Agar 

a) chromatography b) microscopy c) electrophoresis d) spectroscopy 

7. Rod shaped bacteria is known as 

--1S an unorgan1sed mass of cells 

a) Embryob) Callus c) Explant d) Organ 

a) cocci b) rod c) comma 

8. UV spectroscopy is working on 
a) absorption b) reflection 

12. SEM stands for 

d) spiral 

a) 90-95 b) 50 c) 80 d) 75 

c) translation d) adsorption 

9. First electron microscope was designed by 

a) Gram b) Michal Twest c) Knoll and Ruska d) Knol! 

10. The percentage of alcohol used in Gram's staining is 

principal. 

is the ability of plant cell to regenerate into a whole plant. 
a)Plasticity b) Totipotency c) Incubation d) Explant 

a) Scanning Electron Microscope 
c) Stero Electron Microscope 

b) Screen Electron Microscope 

d) Screw Electron Microscope 

Marks: 50 

ESTD. 
JUNE 
1964 
URA16 



14 

13. In compound microscope 

18 

a) electron b) light 

20. 

c) Fluorsecence spectroscopy 

15. Killing or renmoval of all forms of 

a) incubation b) inoculation 

16.Agar- agar is used as a 

a) tquefyng b) solid1fng 

17. The studv of fungi is called as 

b) nycology 

a) UV visible spectroscopy 
spectroscopy techique is associatcd with molecular emission 

24. ---

a) phycology 

a) 400 nm to 700 nm 

c) 0.01 nm to 10 nm 

C) water d) oil 

a) safranine& methylene blue 
19 The most commonly used combination 

a) safranin 

Is used as source of emission 

23. In double stainng 

is the wavelength range for UV spectrum of light. 

c) methylene blue & malachite green 

b) iodine 

agent. 

a) light green b) alcohol 

microbial ife in a material is defined as the process of 

c) sterilization d) explant 

b) IR spectroscopy 

c) vapour d) melting 

25. SEM and TEM are the types of 

d) X ray d1ffraction 

c) biotechnology 

a) Iight b) electron 

is used for the identification of functional groups of a molecule. 

a) UV-VIS b) NMR c) LC-MS d) R 

21. The transfer of explant on culture medium is known as 
a) isolation b) inoculation c) incubation 

22. Fungi can be stained by 

b) 700 nm to l nm 

a) autoclave b) laminar airflow 

d) 10 nm to 400 nm 

of stains in the Gram staining is 

d) microbiology 

b) crystal violet &safranine 

d) crystal violet &carbolfuchs1n 

c) lactphenol cotton blue d) light green 

instrument is used for sterilizing the culture media. 

c) xylene d) cotton blue 

c) incubator 

d) sterilization 

microscope. 
c) phase contract 

d) hot plate 

d) fluorescence 

is used to dehydrate the plant material. 
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