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I. Course Outcomes: 

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

1. Understand the characteristics, classification, and 
reproductive mechanisms of fungi, algae, and protozoa. 

2. Recognize the importance of fungi in biotechnology, including their 
roles in food production, medicine, and agriculture. 

3. Comprehend the significance of algae in various industries, 
the environment, and as a source of food. 

4. Identify pathogenic protozoa and understand their impact on human 
health and the environment. 

 

Unit 1: Fungi No. of Hours:9 
 

1. Habitat, distribution, nutritional requirements, fungal cell ultra- 
structure, fungal wall, Outline classification of Fungi 

2. Reproduction in different fungal groups- Phycomycetes, 

Ascomycetes, Basidiomycetes and Deuteromycetes 

3. Heterokaryosi s, heterothallism and parasexual mechanism. 

4. Fungal dimorphism (Candida albicans) 

Unit 2: Importance of Fungi No. of Hours:9 
1. Role of fungi in biotechnology: food, medicine and pharmaceutical 

industry (baking, brewing, antibiotics, alcohols, enzymes, organic acids, 

and pharmaceuticals) 

2. Beneficial Role of fungi in Agriculture: Biofertilizers, Myco toxins; Biological 

control (Myco fungicides, Myco herbicides, Myco insecticides). 

3. Mushrooms and its cultivation. (White button, Milky and Oyster) 
 

4. Fungi as plant and animal pathogens (Cercospora, Puccinia, Candida, 

Aspergillus) 

Unit 3: Algae No. of Hours:9 

1. Algae- occurrence, thallus organization, algae cell ultra-structure, pigments, 

flagella, eyespot food reserves, outline classification 

2. Vegetative, asexual and sexual reproduction in Algae 

3. Photosynthetic apparatus, and outline of Photosynthesis in Algae 
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Unit 4: Importance and cultivation of Algae No. of Hours:9 

1. Importance of algae in agriculture, industry, environment and food 

with examples. 
 

2. Algal culture techniques- Indoor, Outdoor, Closed, Open, Batch, 

continuous, Fed batch 

3. Culture media and growth parameters for algal cultivation (Spirulina) 

 

Unit 5: Protozoa No. of Hours:9 
1. General characteristics with special reference to Amoeba, Paramecium 

 

2. Pathogenic Protozoa- Plasmodium, Leishmania and Giardia 

 

3. Importance of protozoa (in waste management, soil fertility, industry 

and scientific study) 
 

4. Culturing protozoans from natural sources-Hay water, pond water, 

Chalkley’s solution 

 

5. Haplobiontic (Nemalion), Haplontic (Chlamydomonas), Diplontic 

(Cladophora), Diplobiontic (Polysiphonia) and Diplohaplontic 

(Cladophora) life cycles. deleted 

 

 

II. Skill Outcomes: 
On successful completion of the course, the students will be able to 

 

1. Develop practical skills in the isolation, identification, and cultivation of fungi and algae. 

2. Acquire knowledge about the preparation of growth media and study 
host- pathogen interactions. 

3. Gain the ability to examine the vegetative and reproductive structures 

of selected genera through microscopy. 

4. Demonstrate proficiency in purifying and preserving pure cultures of 

common algae and fungi. 
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a. Preparation of Potato Dextrose Medium. 

b. Isolation and identification of pathogenic and non-pathogenic fungi. 

c.Study of host-pathogen interaction. 

d. Study of the vegetative and reproductive structures of following 

genera through temporary and permanent slides: Mucor, 

Saccharomyces, Penicillium, Agaricus and Alternaria 

e.Purification and preservation of pure cultures of common algae and fungi. 
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II. Co- Curricular Activities 

 

1. Conduct hands-on microscopy workshops using to observe 

eukaryotic microorganisms 

 

2. Organize field trips to natural habitats, such as forests, ponds, or marine 

environments, where eukaryotic microorganisms thrive. 

3Arrange culturing workshops where students can learn how to isolate and 

culture eukaryotic microorganisms in the laboratory. 

4. Eukaryotic Microorganism Photography Contest 

https://www.abebooks.com/servlet/BookDetailsPL?bi=6933664398&searchurl=tn%3Dtextbook%2Balgae%26sortby%3D17&cm_sp=snippet-_-srp1-_-title1
https://www.abebooks.com/servlet/BookDetailsPL?bi=6933664398&searchurl=tn%3Dtextbook%2Balgae%26sortby%3D17&cm_sp=snippet-_-srp1-_-title1
https://www.abebooks.com/servlet/BookDetailsPL?bi=6933664398&searchurl=tn%3Dtextbook%2Balgae%26sortby%3D17&cm_sp=snippet-_-srp1-_-title1
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I. Course Outcomes: 

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

1. Understand the classification and properties of carbohydrates, including 

monosaccharides, disaccharides, polysaccharides, and sugar derivatives. 

2. Gain knowledge of lipids and fatty acids, including their classification, 

structures, functions, and their role in cell signaling and metabolism. 

3. Comprehend the structure and functions of amino acids and proteins, 

including their primary, secondary, tertiary, and quaternary structures. 

4. Learn about the structure and functions of nucleic acids, including DNA and 

RNA, as well as the concept of base composition and nucleic acid- protein 

interactions. They will also be introduced to the role of vitamins in 

metabolism. 

5. Understand the structure of enzymes, enzyme classification, and mechanisms 

of action. They will also learn about the factors influencing enzyme activity 

and various types of enzyme inhibition. 

 
UNIT-I: Carbohydrates No. of hours: 9 

1. General characters and outline classification of Carbohydrates 

2. Monosaccharides- Glucose, fructose, ribose; Stereo isomerism of 

monosaccharides, epimers, mutarotation and anomers of glucose 

3. Disaccharides- concept of reducing and non-reducing sugars; 

Sucrose, Lactose 

4. Polysaccharides- Storage -Starch, glycogen, Structural- 

Cellulose peptidoglycan and chitin 

5. Sugar derivatives- glucosamine. 

 
UNIT-II: Lipids and fatty acids No. of 

hours: 9 1.Definition and classification of lipids. Structure and properties 

of lipids. Importance of lipids in biological systems. 

2. Introduction to fatty acids: definition, structure, and 

nomenclature. Saturated and unsaturated fatty acids. 

3. Triglycerides: structure, function, and metabolism. Phospholipids: 

structure, function, and role in cell membranes. Steroids: structure, 

biosynthesis, and physiological roles.Waxes: structure, functions, and 

applications. 
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UNIT-III: Amino acids and Proteins. No. of hours:9 

1. Biochemical structure and notation of standard protein amino acids 

2. General characteristics of amino acids and proteins. 

3. Primary, secondary, tertiary and quaternary structures of Protein 

4. Non protein amino acids: Gramicidin, beta-alanine, D-alanine and 

D- glutamic acid. 

 
UNIT-IV: Nucleic acids and Vitamins No. of hours:9 

1. Structure and functions of DNA and RNA. 

2. Base composition. A+T and G+C rich genomes. Basic concept of 

nucleic acids protein interactions. 

3. Concept and types of vitamins and their role in metabolism. 

UNIT-V: Enzymes No. of hours: 9 
 

1. Structure of enzyme, Apoenzyme and cofactors, prosthetic group- 

TPP, coenzyme -NAD, metal cofactors; Definitions of terms – enzyme 

unit, specific activity and turnover number 

2. Classification of enzymes, Mechanism of action of enzymes: active 

site, transition state complex and activation energy. Lock and key 

hypothesis, and Induced Fit hypothesis. 

3. Effect of pH and temperature on enzyme activity. 

4. Inhibition of enzyme activity- competitive, noncompetitive, 

uncompetitive and allosteric. 

 

III. Skill Outcomes: 

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

1. Qualitatively Identify mono and disaccharides 

2. Qualitatively Identify specific aminoacids 

3. Quantitatively estimate DNA 

4. Quantitatively estimate protein 
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1. Qualitative tests for sugars 

2. Qualitative Analysis of Aminoacids. 

3. Colorimetric estimation DNA by diphenylamine method. 

4. Colorimetric estimation of proteins by Biuret/Lowry method 

 
IV. References: 

1. Berg JM, Tymoczko JL and Stryer L (2011) Biochemistry, W.H.Freeman 

and Company Caldwell, D.R. (1995). Microbial Physiologyand 

Metabolism, W.C. Brown Publications,Iowa, USA. 

2. Lehninger, A.L., Nelson, D.L. and Cox, M.M. (1993). Principles of 

Biochemistry, 2 nd Edition, CBS Publishers and Distributors, New Delhi. 

3. Sashidhara Rao, B. and Deshpande, V. (2007). Experimental 

Biochemistry: A student Companion. I.K. International Pvt. Ltd. 

4. Tymoczko JL, Berg JM and Stryer L (2012) Biochemistry: A shortcourse, 

2nd ed., W.H.Freeman 

5. Voet,D. and Voet J.G (2004) Biochemistry 3rd edition, John Wileyand 

Sons 

6. White, D. (1995). The Physiology and Biochemistry of Prokaryotes,Oxford 

University Press, New York. 

 

V. Co-Curricular Activities: 

1. Organize Biomolecule Modeling Workshops where students can learn to 

build physical models or use computer simulations to visualize 

biomolecules such as proteins, nucleic acids, carbohydrates, and lipids. 

These workshops can help students understand the three-dimensional 

structures and interactions of biomolecules, enhancing their comprehension 

of molecular biology concepts. 

2. Assign Biomolecule and Enzyme Case Studies case studies that require 

students to analyze real-world scenarios related to biomolecules and 

enzymes in medicine, biotechnology, or environmental science. 
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I . Course Outcomes: 

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

1. Understand the principles and applications of microscopy techniques, including 
bright field microscopy and electron microscopy (SEM and TEM), as well as 
staining techniques. 

2. Know various sterilization and disinfection techniques, including physical 

methods (dry heat, moist heat, filtration, radiation) and chemical methods 

(disinfectants, alcohols, aldehydes, fumigants, phenols, halogens, heavy 

metals). 

3. Perform pure culture isolation, maintenance and preservation of cultures, 
cultivation of anaerobic bacteria, and accessing viable non-culturable bacteria 
(VNBC). 

4. Understand the principles and applications of spectrophotometry and 

chromatography techniques, including UV-visible spectrophotometry, 

colorimetry, turbidometry, paper chromatography, and column chromatography. 

5. Gain knowledge of centrifugation principles and applications, electrophoretic 
techniques (agarose and SDS polyacrylamide gel), and the principles and 
applications of radioisotopes. 

 
 

Unit -1: Microscopy No. of Hours: 9hrs 

1 Microscopy: Principle, mechanism and applications of Bright field 

microscope. 

2 Principle, mechanism and applications of electron microscope (SEM 

and TEM). Micrometry. 

3 Staining Techniques – Simple, negative and Differential staining 
techniques (Gram staining, spore staining, Acid fast staining). 

 

Unit-2: Sterilization and disinfection techniques No. of Hours: 9hrs 

1.Sterilization, Disinfection, Antiseptic, Germicide, Sanitizer, Fungicide, 

Virucide, Bacteriostatic and Bactericidal agent. 

Physical methods of microbial control: Dry heat-Incineration, Hot air oven; Moist 
heat- Pressure cooker, autoclave; Filter sterilization- laminar air flow, Membrane filter; 
Radiation methods – UV rays, Gamma rays. 

2 Chemical methods of microbial control: disinfectants, types and mode of action- 

alcohols, aldehydes, fumigants, phenols, halogens and heavy metals. 

 
Unit -3: Microbiological techniques No. of Hours: 

9hrs 1 Pure culture isolation: Streaking, serial dilution and plating methods, 

micromanipulator; cultivation. 

2 Maintenance and preservation/stocking of pure cultures: sub 

culturing, overlaying cultures with mineral oils, lyophilization, sand cultures, 

storage at low temperature, Culture collection centers(MTCC, ATCC, DSMZ); 
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3 Cultivation of anaerobic bacteria; Accessing Viable non-culturable 

bacteria (VNBC). Buffers in culture medium. Cultivation of fungi, 

Actinomycetes, yeasts. 

Unit-4: Spectrophotometry & Chromatography No. of Hours: 9 

1 Spectroscopy – Principles, laws of light absorption, Instrumentation and 

applications of UV- visible spectrophotometer. Colorimetry and turbidometry. 

2 Chromatography: Principles and applications of paper chromatography 

(Ascending, Descending and 2-D), Thin layer chromatography. 

 
3 Principle and applications of column chromatography (Partition, adsorption, ion 

exchange, exclusion and affinity chromatography). Column packing and fraction 

collection. 

Unit - 5: Centrifugation, Electrophoresis & Radio isotopes No. of Hours:9 

1 Centrifugation-Principles, types and applications. 

2 Electrophoretic technique (agarose and SDS polyacrylamide gel) its 

Components, working principle and applications 

3 Radioisotopes– characters and applications of radioisotopes, principle of 

autoradiography. 

II. Skill Outcomes: 

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

 
1. Recognize different microscopy techniques, identify microbial cell structures, 

interpret micrograph images, and understanding the principles of image contrast. 

2. Prepare stained slides, differentiate stained and unstained structures, recognizing 

staining techniques, and describing the staining characteristics of microbial cells. 

3. Perform the staining procedure, distinguishing between Gram-positive and Gram- 

negative bacteria, recognizing the importance of Gram's staining in bacterial 

classification, and interpreting Gram-stained slides. 

4. Understand sterilization principles, operate autoclave and hot air oven, implement 
proper sterilization protocols, ensure sterility of media and glassware, and recognize 

the importance of sterile techniques in microbiology. 

5. Understand streaking techniques, perform streak plate method, obtain isolated 

colonies, recognize contamination, and demonstrate proficiency in maintaining pure 

cultures for further study. 
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1. Study of bright field, dark field and phase contrast, Electron  microscope 

micrographs to visualize microbial cells. 

2. Simple staining & Negative staining. 

3. Gram’s staining. 

4. Sterilization of medium using Autoclave, Sterilization of glassware using Hot Air 
Oven. 

5. Isolation of pure cultures of bacteria by streaking method. 

6. Isolation of bacteria from natural habitat by spread and pour plate method (using 

serial dilution method) 

7. Separation of monosaccharides/amino acids by paper/thin 

layer chromatography. 

8. Demonstration of column packing in gel filtration chromatography. 

9. Determination of absorption max for an aromatic amino acid. 

10. Separation of bacterial cells (cell pellet) from broth culture by using a laboratory 

scale centrifuge. 

11. Separation of DNA fragments by Agarose gel electrophoresis. 
 

V References: 

1. Pelczar M., Chan E.C.S. and Krieg, N.R. Microbiology. Tata Mc Grew Hill 

Publishing Co. Ltd., New Delhi. 

2. Stainier R.V., Ingraham, J.L., Wheelis, M.L. and Painter P.R. The Microbial World. 

Printice-Hall of India (Pvt.) Ltd., New Delhi 

3. Wilson& Walker. Principles and Techniques in Practical B i o c h e m i s t r y . 5th 

EditionCambridge University Press (2000). 

4. Murphy D.B. Fundamental of Light Microscopy & Electron Imaging.1st Edition. 

Wiley Liss. (2001). 

5. K L Ghatak. Techniques and Methods In Biology PHI Publication (2011) 

6. Pranav Kumar. Fundamentals and Techniques of Biophysics and Molecular Biology 

(2016) 

7. Aurora Blair. Laboratory Techniques & Experiments in Biology.Intelliz Press 

8. D.T Plummer. An Introduction to Practical Biochemistry. McGraw Hill Publication 

1987 

9. Beckner, W.M., Kleinsmith L.J and Hardin J. The world of cell. IV edition 

Benjamin /Cummings (2000) 

 
VI. Co-Curricular Activities: 

1. Competition in performing laboratory techniques like staining 

2. Artwork with bacteria or fungi in petridish 

3. Quiz in identifying microscopic technique in various micrographs 
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I. Course Outcomes: 

By the Completion of the course the learner should able to– 
1. Understand cell theory, cell organelles, the cell cycle, and the role of the 

cytoskeleton. 

2. Students will comprehend the structure and functions of the cell membrane, 

nuclear envelope, and nucleolus, as well as gain basic knowledge of cancer 

development. 

3. Learn about protein sorting, intracellular signal transduction pathways, 
programmed cell death, stem cells, and specialized chromosomes. 

4. Gain knowledge of Mendelian genetics, including mono-hybrid and dihybrid 

crosses, inheritance patterns, and allele frequencies. 
5. Understand the concepts of linkage, crossing over, the Hardy-Weinberg Law, 

natural selection, genetic drift, and the mechanisms of sex determination and 
inheritance. 

Unit 1   Hours : 09 

1. Cell   theory and cell organelles (Mitochondria, Chloroplasts, 

Lysosomes, Glyoxysomes and Peroxisomes, Golgi apparatus and ER). 

2. Cell cycle and its regulation. 

3. Cytoskeleton: Structure and organization of actin, myosin and intermediate 

filaments, microtubules, and their role. 

Unit 2 Hours : 09 

1. Structure and functions Cell membrane, proton pumps associated (Na-K, 

Cacalmodulin etc. and their distribution), phagocytosis, pinocytosis, exocytosis. 

2. Nuclear envelope, structure of nuclear pore complex, nuclear lamina, transport 

across nuclear membrane, Nucleolus. 

3. Elementary knowledge of development and causes of cancer; Oncogenes and 

suppressor genes, 

Unit 3 Hours : 09 

1. Protein sorting and Transport Intracellular signal transduction pathways (GPCR , 

ERK Pathway, mTOR Signaling) 

2. Programmed Cell Death; Stem cells. 

3. Specialized chromosomes (polytene, lampbrush) 

UNIT 4 Hours : 09 

1. Mendalien Genetics , Mono hybrid and Dihybrid cross , Law of dominance 

segregation and Independent assortment. 

2. Chromosome theory of inheritance, Pedigree analysis, Incomplete dominance 

and co-dominance, 

3. Multiple alleles, Lethal alleles, Epistasis, Pleiotropy, Allele frequencies, Genotype 

frequencies. 
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Unit – 5 Hours : 09 

1. Linkage and Crossing over, Molecular mechanism of crossing over. Recombination 
frequency as a measure of linkage intensity, 

2. Hardy-Weinberg Law, role of natural selection, Genetic drift. Speciation 

3. Sex determination – Sex linked inheritance, extra chromosomal Inheritance 

Skill Outcomes: 

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

 
1. Develop proficiency in cell counting and viability assessment techniques. 

2. Observe and analyze mitosis and meiosis in onion root tips, understanding their 

stages and significance. 

3. Identify and analyze the ultrastructure of cells through electron micrographs. 

4. Recognize and interpret cancer cells through permanent slides or photographs. 

5. Understand genetic concepts like linkage, recombination, gene mapping, 

DNA fingerprinting, and pedigree chart analysis 



ADIKAVI NANNAYA UNIVERSITY: RAJMAHENDRAVARAM 

Single Major B.Sc Microbiology (w.e.f:2023-24A.B) 

III SEMESTER 

 

COURSE 8: - CELL BIOLOGY AND GENETICS 

credits -_1 

1. Cell counting and Viability 

2. Mitosis from onion root tips 

3. Meiosis of onion root tips 

4. Study of ultrastructure of cell (Plasma membrane, Nucleus, Nuclear Pore Complex, 

Chloroplast, Mitochondrion, Golgi bodies, Lysosomes, SER and RER) 

5. Identification and study of types of cancer, cancer cells by permanent slides/ 

photographs. 

6. Study of Linkage, recombination, gene mapping using marker-based data from 

Drosophila. 

7. Demonstration of DNA fingerprinting. 

8. Pedigree chart analysis. 

III. References: 

1. A.J.F Griffiths, S. R Wessler, S. B Carroll & J. Doebley, An Introduction to Genetic 

Analysis,. 10th Ed., W.H. Freeman & Company (New York) 2010 

2. Geoffrey M. Cooper and Robert E. Hausman - The cell a molecular approach. 

3. Bruce Alberts , Rebecca Heald, et al. Molecular Biology Of The Cell 

4. Arnold Berk (Author), Chris A. Kaiser (Author), Harvey Lodish 

(Author), Angelika Amon (Author), Molecular Cell Biology. 

5. Benjamin Lewin Genes 

6. Eldon John Gardner, Michael J. Simmons, D. Peter Snustad Principles of Genetics 

7. Karp G, John Wiley Cell Biology 

8. Jane B. Reece (Author), Martha R. Taylor (Author), Eric J. Simon (Author), 

Jean L. Dickey , Campbell Biology: Concepts and Connections 

9. Veer Bala Rastogi, Genetics B D Singh, Genetics 
 

IV. Co-Curricular Activities: 

1. Laboratory demonstrations where students can observe and participate in various 

experiments related to cell biology and genetics. 

2. Guest Lectures: Invite experts and professionals from the field of cell biology and 

genetics to deliver guest lectures. They can share their research, industry experiences, 

and advancements in the field, providing students with valuable insights and exposure to 

real-world applications. 

3. Seminars and Workshops on emerging areas, such as gene editing technologies, stem 

cell research, or personalized medicine 

4. Research Project on literature reviews, designing experiments, and analyzing data. 

5. Science Outreach Programs: Giving presentations at local schools, or creating 

educational materials 

https://www.amazon.in/Bruce-Alberts/e/B004LPRY4A?ref=sr_ntt_srch_lnk_1&qid=1685598639&sr=1-1
https://www.amazon.in/Molecular-Biology-Cell-Bruce-Alberts/dp/0393884856/ref%3Dsr_1_1?qid=1685598639&refinements=p_27%3ABruce%2BAlberts&s=books&sr=1-1
https://www.amazon.in/Arnold-Berk/e/B004N8UDNO/ref%3Ddp_byline_cont_book_1
https://www.amazon.in/Chris-A-Kaiser/e/B01LZA7QL0/ref%3Ddp_byline_cont_book_2
https://www.amazon.in/s/ref%3Ddp_byline_sr_book_3?ie=UTF8&field-author=Harvey%2BLodish&search-alias=stripbooks
https://www.amazon.in/s/ref%3Ddp_byline_sr_book_3?ie=UTF8&field-author=Harvey%2BLodish&search-alias=stripbooks
https://www.amazon.in/s/ref%3Ddp_byline_sr_book_4?ie=UTF8&field-author=Angelika%2BAmon&search-alias=stripbooks
https://www.amazon.in/Benjamin-Lewin/e/B000AQ2016/ref%3Ddp_byline_cont_book_1
https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor%3A%22Eldon%2BJohn%2BGardner%22
https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor%3A%22Eldon%2BJohn%2BGardner%22
https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor%3A%22D.%2BPeter%2BSnustad%22
https://www.amazon.in/Jane-B-Reece/e/B001IXNXQQ/ref%3Ddp_byline_cont_book_1
https://www.amazon.in/s/ref%3Ddp_byline_sr_book_2?ie=UTF8&field-author=Martha%2BR.%2BTaylor&search-alias=stripbooks
https://www.amazon.in/Eric-J-Simon/e/B001KHM3TS/ref%3Ddp_byline_cont_book_3
https://www.amazon.in/Eric-J-Simon/e/B001KHM3TS/ref%3Ddp_byline_cont_book_3
https://www.amazon.in/s/ref%3Ddp_byline_sr_book_4?ie=UTF8&field-author=Jean%2BL.%2BDickey&search-alias=stripbooks
https://www.meripustak.com/Author-Veer-Bala-Rastogi
https://www.meripustak.com/Author-B-D-Singh-
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