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Genetics and Plant Breeding

[Theory]

Answer any two of the following: 2×15=30

1. a) Explain Mendel’s Law of independent assortment with suitable examples.

b) What is chi-square test?Mention its formula. 8 + 4 + 3 = 15

2. a) What are inbreeding depression and heterosis?

b) What is Mutation? Discuss different types of mutation. 3 + 12 = 15
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3. a) Discuss briefly the objectives of plant breeding.

b) What is polyploidy? Describe briefly the different types of polyploidy. 8+7

4. a) What is genetic linkage? What arecupling and repulsion phases ?

b) How does linkage – crossing over phenomena help in mapping of chromosome.

2 + 5 +8 = 15

Answer any one of the following: 1×10=10

5. a) Describe briefly the advantages and disadvantages of vegetative propagation.

b) Distinguish between trisomy and nullisomy. 5+5 = 10

6. a) What is structural alteration of chromosome? Describe different types of it.

b) Discuss the role of biotechnology in crop improvement. 5+5 = 10

[Practical]

Answer any one of the following: 1×20=20

1. a) Test the goodness of fit of fixed ratio hypothesis for the following samples –

yellow seeds 435 andgreen seeds 145.

b) Discuss the process of pedigree analysis for dominant & recessive autosomal traits.

10+10

2. a) Mention the identifying characters for Translocation Ring and Inversion Bridge.

b) Discuss the identifying characters of aneuploidy inKlinefelter’s and Turner’s

syndrome. 10+10

3. a) Discuss about the Incomplete dominance with examples.

b) Discuss the methods of Hybridization technique. 10+10
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Or

Analytical Techniques in Plant Sciences

[Theory]

Answer any two of the following: 2×15=30

1. What is the principle of Centrifugation? What are the differences between Differential

and densitygradient centrifugation? What are the functions of analytical ultracentrifugation?

Define and state the significance of markerenzyme. 2+5+4+4=15

2. What is Chromatography? What are the moving and stationary phases in paper

chromatography?What is the principle of Column chromatography? Mention the

applications of Column Chromatography and Gaschromatography. What is Affinity

Chromatography? 2+2+3+6+2 = 15

3. Differentiate between random and non-random sampling. What are the parameters of

binomialdistribution? What are mean, median and mode ? Describe the Chi-square test

for goodness of fit. 4+3+4+4=15

4. Describe the applications of fluorescence microscopy. What are the basic principles

of functioning of SEM andTEM? Give an outline for Sample Preparation of cells and

tissues for scanning electronmicroscopy. 4+4+7=15

Answer any one of the following: 1×10=10

5. What is X-Ray Crystallography? Why Crystals and X-Ray are used in X-ray

Crystallography?What are the applications of X-Ray Crystallography in Proteomics?

2+4+4+10

6. Describe the basic principle of Mass spectrophotometry. What are their applications

in biologicalresearch? What are the limitations of Mass spectrophotometry?

3+4+3+10



[Practical]

Answer any one of the following: 1×20=20

1. Demonstrate the process of ELISA and separation of sugars by thin layer

chromatography.

2. Illustrate the method to separate chloroplast pigments by column chromatography and

the Lowry’s method for estimating protein content.

3. Describe the method for separating proteins using PAGEand DNA (markers) using

AGE.
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Or

Research Methodology

[Theory]

Answer any two of the following: 2×15=30

1. Explain briefly taking an example ofany chosen field of study (e.g. taxonomy or

biochemistry or genetics etc) in plant science the steps that one researcher should follow

in carrying out research, mentioning the setting of problem, adopting methods for study,

keeping records, statistical analyses (if required) and writing report.

7+8 = 15

2. Lay out a plan mentioning all steps sequentially, the requisite materials, methods adopted

for conducting vegetation study in an area. Outline the major heads of the final report.

12+3 = 15

3. Describe, in detail, the major types of research. 15

4. Write the different staining procedures of anatomical studies of Cryptogamic and

Phanerogamic plants, mentioning the use of different stains and other chemicals for the

purposes. 7+8 = 15

Answer any one of the following: 1×10=10

5. Mention the characteristic structures of a research paper based on Review work and

Original research work. Highlight the difference between them.

8+2 = 10

6. Give a comprehensive account on various fixatives used in plant science,mentioning

their chemical natures and different natures of functioning. 10



[Practical]

Answer any one of the following: 1×20=20

1. Illustrate the stepwise procedure to make a cytological study with root tip tissue under

light microscope, mentioning the list of all requisite chemicals and appliances for the

method. 12+8 = 20

2. Describe the steps mentioning the principles for preparing molar and molal solutions

of sucrose? What measure is to be taken to visualize and study the structures of a

dimension less than 1 micron. Mention the working principle of the method and the

major features of the appliances used? 8+12 =20

3. Illustrate the research methodology you would like to adopt for investigating the

availability of an active biochemical in a plant, to localize it in a specific tissue and

cell and its biochemical identification. 20
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