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QUESTION PAPER FORMAT 

THEORY EXAMINATION 

Marks for 

each  

question 

Number of question to be Total Marks 

Answered Out of 

A. 2 10 12 20 

B. 5 4 6 20 

C. 10 3 5 30 

Total 70 

BENGALURU NORTH UNIVERSITY 

B.Sc., Degree Examination  

(Undergraduate Credit Based Semester Scheme) 

BOTANY 

ALL PAPER 

 

Time: 3 hours   Max. Marks: 70 

A. Explain / Define any ten of the following in two or three sentences: (10x2=20) 

B. Write critical notes on any four of the following  (4x5=20) 

C. Give a comprehensive account on any three of the following  (3x10=30) 

 

 

INTERNAL ASSESSMENT 

1. THEORY- 30 MARKS –  
Class Attendance = 5 (>51%-1, >61%- 2, >71%-3, >81%-4 >90%-5, Long Absent- 0 )  

Assignment= 5 (Certificate, content sheet-0.5, Introduction 0.5, description-0.5, 
pictures or diagrams-1, summary-0.5, references-0.5, correct writing without 

plagiarism-1 and in time submission -0.5, Absent- 0)  
Seminar = 5 (Presentation: Excellent-5, Good-4, Average-3, Satisfactory-2, Absent- 0)  
Project = 5 (Correct and in time submission-5, Good-4, Average-3, Satisfactory-2, 

Absent- 0)    
Test = 2 (5 marks each= >85%-5, >70%-4, >55%-3, >35%2, <35%-1, Absent- 0)   

 

2. PRACTICAL- 15  MARKS –  

Continues Assessment = 5 (Attendance- 2.5, performance in lab- 2.5)  
Submissions or Maintainance of Plants in the college for lab purpose (2.5) and 

Regular Record submission (2.5)= 5,  
Test = 5 (>85%-5, >70%-4, >55%-3, >35%2, <35%-1, Absent- 0) 

  
 



 

 

VI SEMESTER 

PAPER–VII: CYTOLOGY, GENETICS, EVOLUTION AND PLANT BREEDING  39 hrs 

UNIT I CELL & CHROMOSOME BIOLOGY                                                     13 hrs  
Cell as a fundamental unit of life and organism. Structure of eukaryotic chromosome; 
centromere, kinetochore and telomere. Nucleosome and its importance in the 

organisation of eukaryotic chromosome. Types of Chromosomes; biarmed and 
holocentrictypes. 

Cell  Division- Mitosis- Phases, mitotic apparatus, cytokinesis, mitotic inhibitors, 
significance of mitosis; Meiosis- phases of meiotic cycle, cytological proof of crossing 
over, synaptonemal complex. Brief study on Apoptosis (PCD). 

UNIT II MENDELIAN GENETICS                                                                  13 hrs 
Biography of Mendel in brief: Mendel’s experiments: Monohybrid cross – law of 
dominance, law of segregation, purity of gametes. Homozygous, heterozygous, 

phenotype, genotype, monohybrid test cross, Dihybrid cross- law of independent 
assortment, dihybrid test cross, incomplete dominance (Mirabilis jalapa, Snapdragon). 

Modification of Mendelian ratios: (With reference to plant examples). Interaction  of 
genes, epistasis (dominant & recessive); supplementary factors, complementary   
factors: Polygenic inheritance in Maize (Self Sterility in Nicotiana), Linkage & Crossing 

over (in Maize). 
SEX DETERMINATION: Chromosomal mechanism of sex determination methods. XX 

–XY, ZZ – ZW & XX – XO (Sex determination in Melandrium) and genetic problems 
related to topics. 

UNIT III EVOLUTION                13 hrs  
Big Bang theory, Origin of life, theories of evolution, modern concepts of evolution, role 
of mutations in evolution, Gene duplication (2R hypothesis), Numerical changes in 

chromosome number, polypioidy and aneuploidy - trisomics and monosomics and 
Chromosomal aberrations. 
PLANT BREEDING 

Historical account and objectives of plant breeding. Vegetative propagation methods  
(underground plant parts and isolated plant parts  -  cutting, grafting, layering, gootee,   

clones) Hybridization (intergeneric and interspecific), maintenance of germplasm, 
pollen banks, quarantine methods. 

 

PRACTICAL PAPER – VII 
CYTOLOGY, GENETICS, EVOLUTION AND PLANT BREEDING 

Total Units - 13 
1.   Preparation of cytological stains - Aceto carmine & Aceto orcein.                   1 Unit 
2.   Mitosis from Allium root tips—Aceto orcein.                                                3 Units 

3.   Meiosis from Allium flower buds- Aceto carmine.                                          3 Units 
4.   Karyotype and Idiogram : Camera Lucida drawing.                                     1 Unit 

5.   Permanent slides of Mitosis.                                                                          1 Unit 
6.   Permanent slides of Meiosis.                                                                     1 Unit 
7.   Emasculation and bagging of the flower buds of available species.                1 Unit 

8.   Genetic problems.                                                                                        2 Units 
9.   Record and Submission- 6 Slides (3 Mitosis and 3 Meiosis.) 

 
  



 

 

PRACTICAL QUESTION PAPER- VII 
CYTOLOGY, GENETICS, EVOLUTION AND PLANT BREEDING 

Time: 3 hours                                                                             Max Marks: 35 
1. Prepare a temporary mitotic, slide from material A identify the stage with diagram.6 
2. Prepare a temporary meiotic slide from material B identify the stage with diagram.6 

3. Identify and comment on C along with a sketch (only Karyotype).                               4 
4. Identify and comment on slides D and E with suitable sketches.                          3+3=6 

5. Solve the Genetic Problem F                                                                                  5 
6. Record and Submission                                                                                         5+3=8 

 

Scheme of Valuation 
1. Preparation- 4 marks, identification of stage - 1 mark and diagram 1 mark 

2. Preparation - 4 marks, identification of stage - 1 mark and diagram 1 mark 
3. Karyotype - slide or sketch, identification-1 mark, diagram- 1 mark, comment- 2 Marks 

4. Slides from meiosis and mitosis identification 0.5 mark, sketch 0.5 mark and comment  
      2 marks 

5. Genetic problems from  
i. Dihybrid cross and test cross ii. Incomplete dominance iii. Complementary factors  

iv. Supplementary factors v. Epistasis -                 5 marks 
6. i. Record  -                 5 marks 

    ii. 3 Mitotic and 3 Meiotic permanent slides ½ mark each -          3 marks 
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VI  SEMESTER 
PAPER –VIII: PLANT PHYSIOLOGY – III 

       39 hrs
UNIT I ENZYMES                                                                                 13 hrs 
Nomenclature, classification, chemical composition, prosthetic groups, coenzymes, 

cofactors, vitamins, properties of enzymes, mechanism of enzymes action, enzyme 
kinetics, factors affecting enzyme activity, Inhibition of enzyme action (Competitive, 

Non Competitive, feedback), Allosteric enzyme. 
Nitrogen Metabolism: 
Sources of nitrogen, Nitrogen fixation, nif genes in relation to symbiotic fixation in 

Rhizobium. Synthesis of amino acids and Nitrogen cycle. 
UNIT II BIOENERGETICS                                                                              13 hrs 

Photosynthesis – Introduction, ultra structure of the chloroplast, photosynthetic 
apparatus, principle of light absorption, Emerson’s enhancement effect, photosystems 
I &  II, Light reaction – Hill reaction, photophosphorylation (cyclic, non-cyclic), carbon 

reactions (Calvin Cycle, C4 – Pathway, CAM), Factors affecting the process. 
Photorespiration– Organelles involved, mechanisms and significance.  

Respiration- Introduction, mechanism of aerobic respiration – glycolysis, TCA cycle, 
ETS and oxidative phosphorylation, mechanism of anaerobic respiration (alcoholic 
fermentation and lactic acid fermentation), Respiratory Quotient and its significance, 

factors affecting respiration. 
UNIT III PLANT GROWTH AND GROWTH REGULATORS                                         13hrs 

Definitions of growth, Kinetics, Factors affecting growth, Plant growth regulators, 
Metabolism,  Physiological effects, mode of action of auxins, gibberellins, cytokinins, 
ethylene and ABA. Applications of these growth regulators in agriculture and 

horticulture. 
Plant movements –  A brief account on the classification and types of movements. 
Photobiology – A brief account of dormancy, Photoperiodism, phytochrome and its 

role, Florigen concept, Vernalization. 
Defence mechanisms – A brief account of Secondary metabolites (Phenolics, 

Flavonoids and alkaloids) and their role in plant defence. 
 

PRACTICAL PAPER – VIII PLANT PHYSIOLOGY – III Total Units : 13 

 
1.  Separation of Photosynthetic pigments by paper chromatography and 
measurement of Rf Values.                                                                      1 unit 

2.  Determination of rate of photosynthesis at different wavelengths of light.      1 unit 
3.  Determination of rate of photosynthesis at different concentrations of CO2    1 unit 

4.  Estimation of Ascorbic acid content in a plant sample.                                  1 unit 
5.  Determination of RQ of carbohydrates, fats and proteins.                             1 unit 
6.  Study of geotropism, phototropism and hydrotropism.                                  2 unit 

7.  Evolution of O2 during photosynthesis.                                                        1 unit 
8.  Evolution of CO2 during respiration.                                                             1 unit 

9.  Kuhne’s fermentation vessel.                                                                        1 unit 
10. Moll’s half leaf Experiment.                                                                          1 unit 
11. Evolution of heat during respiration                                                             1 unit 

12. Determination of the rate of growth using Arc Auxanometer                         1 unit 
13. An industrial visit to study the manufacture of alcohol / antibiotics / enzymes. 
Bioinformatics/ Molecular biological lab. 



 

 

 

PRACTICAL QUESTION PAPER – VIII PLANT PHYSIOLOGY-III 
Time: 3 hours                                                                                 Max Marks: 35 

1.   Separate the photosynthetic pigments from sample A by paper chromatography and 
measure their Rf values.                                                             8 marks 
2.   Estimate the ascorbic acid content in the sample B.                                  8 marks 

3.   Set up and comment on experiment C.                                                        6 marks 
4.   Identify and comment on physiological set up D & E.                     2x2 ½ 5 marks 

5.   Record and submission                                                                     5+3 = 8 marks 
 

SCHEME OF VALUATION 

1. A. Requirement-1 mark, principle- 2 marks, procedure and conducting the 
experiment- 3 marks, Rf values- 2 marks. 

2. B. Requirements- 1 mark, principle- 2 marks, procedure and conducting the 
experiment- 3 marks, Result- 2 marks. 
3. C. Identification-1 mark, set up- 2 marks, comments-2 marks, labelled Diagram-1 

mark 
4. D. Identification-½ mark, comments-1 mark, labelled diagram- 1 mark.E. 
Identification- ½ mark, comments-1 mark, labelled diagram- 1 mark. 

5. Record  and  Submission  of  field  report  (hand  written  field  report  only) 5+3=8 
marks 

 
LIST OF EXPERIMENTS FOR C. 

i.     Evolution of O2 during photosynthesis. ii. Evolution of CO2 during respiration. 

iii.   Moll’s half leaf Experiment. 
iv.   Evolution of heat during respiration (Thermos flask Experiment) 

 

LIST OF EXPERIMENTS FOR D & E. 
i.     Photosynthesis at different wavelengths of light 

ii.    Photosynthesis at different concentrations of CO2 
iii.   Respirometer experiment for RQ 
iv.   Kuhne’s fermentation vessel v. Hydrotropism 

vi.   Phototropism vii.  Geotropism 
viii. Arc Auxanometer 
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