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1. About Department: 
 
Department of Agricultural Botany was established with the establishment of 

Konkan Krishi Vidyapeeth in 1972 with an objective to cater the educational, research 

and extension activities in the subject of agricultural botany. Since its inception, 

department has significantly contributed in the university achievements in all the three 

spheres viz., Education, Research and Extension. 

 Currently, besides offering number of undergraduate courses, leading to B. Sc. 

in Agriculture, Horticulture and Forestry, this department offer M. Sc. in two major 

disciplines namely Genetics and Plant Breeding and Plant Physiology, as well as     

Ph. D. in Genetics and Plant Breeding. Conducting research on crop improvement 

through conventional and molecular breeding in major field crops of this region viz. 

Rice, Finger millet, Wal, Pulses, Ground nut, etc., for yield and  quality improvement 

and controlling physiological disorders in Mango, are some of the major focused areas 

of research, in which this department has contributed significantly thorough 

Departmental and PG research. The department is well equipped with field and 

laboratory facilities with sophisticated instruments viz., Xylem sap flow meter, leaf 

water potential monitoring system, Infrared Gas Analyzer (IRGA) and  Porometer 

etc.,  

 Department has privilege of having fleet of most experienced and dedicated 

faculty members with diversified areas of specialization. Majority of faculty   

possessing Ph.D and many of them acquired training abroad and have regular 

participation in the national and international Seminars and Symposia in country and 

abroad.  

This department, so far, has played direct or indirect role in development and 

release of 24 Rice varieties and 5 hybrids, Two varieties each of Nagli, Wal, Cowpea 

and Ground nut and One each of Tur and Horse gram and Rubber, Beside this, the 

faculty under subject Plant Physiology of this department, have developed more than 

15 technologies related to crop regulation and control of physiological disorders in 

Alphonso Mango.�



 This department attracts majority of Meritorious students admitted in this 

university for PG. admissions.  Many M.Sc. and Ph.D. alumni of this department are 

currently occupying key positions in National and International Educational and 

Research institutes and Agri. business in the country and abroad.  



 

2. Academic Programmers: 
a. Doctoral Programmes 

Name of the Programme: Genetics and Plant Breeding Ph.D. (Agri.) 
Semester 

No. 
Term 
No. 

Course 
No. 

Credits Title of the course offered by the 
department 

 Major : 10 Credits 

I 

I GP- 601 2+0=2 Plant Genetic Resources and Per Breeding  
GP- 602 2+1=3 Advanced B  iometrical and Quantitative 

Genetics      
GP- 
603** 

2+1=3 Genomics in Plant Breeding  

GP- 
604** 

2+0=2 Molecular and chromosomal Manipulations 
for crop Breeding  

Manor : 3 Credits 
PP- 604 1+2=3 Techniques in Plant Physiology 
Non Credit Compulsory Course (NCCC) : 2 Credits  
PGS- 501 0+1=1 Library and Information Services 
PGS- 504 0+1=1 Basic concepts in Laboratory techniques 

Total 9+4=13  

II II 

Major : 5 Credits 
GP-  
605** 

2+0=2 Advances in Plant Breeding Systems  

GP- 608 3+0=3 Advances in Breeding of Major Field Crops  
Minor : 2/3 Credits  
MBB- 
504 
 
 
MBB- 
604 
 
PP-605 

1+2=3 
 
 

3+0=3 
 

2+0=2 

Plant  Tissue Culture and Genetic 
Transformation 
OR 
Advances in crop Biotechnology 
OR 
Climate Change and Crop Growth  

Supporting : 6 Credits 
STAT- 
604 

1+2=3 Genetical Statistics 

SST - 604 2+1=3 DUS Testing for Plant Variety Protection 
Non Credit Compulsory Course  (NCCC): 2 credits 
PGS- 502 0+1=1 Technical Writing and Communication 

Skill 
PGS- 503 1+0=1 Intellectual Property and Its Management in 

Agriculture 
Total  10/9+3/5=13/14 

III I 

Seminar : 1 Credit  
GP- 691 0+1=1 Doctoral Seminar- I 
Minor : 3/2 Credits 
PP- 608 2+1=3 Seed Physiology  
Non Credit Compulsory Course (NCCC) : 2 credits 
PGS- 505 1+0=1 Agriculture Research Ethics and Rural 

Development Programmes 



PGS- 506 1+0=1 Disaster Management  
Total 1+2=3/ 4+3=7/ 2+2=4 

IV II 
Seminar : 1 Credit 
GP- 692 0+1=1 Doctoral Seminar – II  
GP- 591 0+1=1 Master’s Seminar  

Total of I, II, III & IV  13+13/14+3/7+1=31/34/35 

V & VI 
I  0+45=45 Doctoral Research  
II  76/79/80 Grand Total  

Compulsory course ***  
 
Course Curricula and syllabi: 
Course No. - GP 601       

Title: Plant Genetic resources and pre-breeding.     

Credits: 2+0  

Theory 

Lesson plan 

Lecture 
No. 

Topic Maximum 
marks 

1 Plant Genetic Resources: History, component areas of 

activities on PGR, need for PGR conservation, Importance of 

plant genetic resources, Mandate of national bureau of PGR 

and objectives.  

05 

2 Taxonomical classification of cultivated plants: Taxonomic 

principles, sources difficulties in taxonomy of cultivated 

plants, taxonomic groups, classification. 

02 

3 Gene pool: Definition, concept, classification of gene pool - 

primary, secondary and tertiary. 

02 

4 Centres of origin and global pattern of diversity:  8 Centres 

of origin, global plant genetic resources activities, global 

pattern of diversity.  

03 

5 Global plan of action – four major areas i.e. in situ 

conservation and development, ex situ conservation, 

utilization of plant genetic resources, institutions and capacity 

building. 

04 

6 Basic genetic resources and transgene: Definition of 

transgenics, role of biotechnology- genetic engineering, 

05 



transgenic resistance to pests, resistance to diseases, abiotic 

stress tolerance/resistance, research efforts in transgenic crops 

in India. 

7 Exploration:  Definition of germplasm exploration, Need for 

collection, Two kinds of explorations – single crop & multi 

crop exploration, Principles, Objectives, Strategies and 

practices of exploration : diversity includes – a) obsolete 

cultivars & genetic stocks b) land races & primitive cultivars 

c) genetically related wild & weedy species, Guidelines for 

explorer’s daily routine, Merits & limitations of exploration. 

05 

8, 9 Collection, Evaluation: Steps & components of evaluation – 

seed increase, descriptor lists, passport data, Characterization, 

distinction between characterization & evaluation, Preliminary 

evaluation – site data, planting data, leaf characters, floral 

characters, fruiting characters, fruit characters, seed 

characters. 

04 

10 Evaluation of diverse type of collections – those derived from 

centers of diversity, those derived from areas of cultivation, 

those derived from breeding programs, Cataloging of PGR, 

Germplasm multiplication & distribution, Germplasm 

utilization. 

04 

11 Plant quarantine: Definition of plant quarantine, Indian plant 

quarantine regulations, Principles & procedure,  Phytosanitary 

certification.  

03 

12 Germplasm introduction and exchange: Definition, 

Principle, Primary & secondary introduction, Exchange in 

India, Procedure: steps – procurement, quarantine, 

cataloguing, evaluation, multiplication & distribution, 

Purpose, important achievements, Merits & demerits. 

03 

13 In vitro  and cryopreservation: Definition, Principle, 

Technical approaches – maintenance of in vitro culture under 

normal growing condition, maintenance under growth 

04 



limitation, reduced temperature incubation, use of growth 

regulators, use of minimal growth media & restrictive growth 

conditions. 

14 Cryopreservation prospects – orthodox seeds, recalcitrant 

species seed, conservation of embryos & ovules, preservation 

of cell/suspension culture, freeze preservation of protoplast & 

callus culture, conservation of pollen, Storage using 

cryopreservation, Cryoprotectants, Cryopreservation 

techniques.  

04 

15 Germplasm conservation: Definition, Types, In situ – 

Definition, Priorities for in situ, Merits & demerits, Ex- situ – 

Definition, Ways – seed gene banks, plant or field gene banks, 

cell & organ gene banks, DNA gene banks,  

03 

16 On-farm – Basis of on-farm conservation, diversity 

management by farmers: 4 components – seed flows, variety 

selection, variety adaptation, seed selection & storage, Short, 

medium and long term conservations strategies for 

conservation of orthodox seed and vegetatively propagated 

crops.   

04 

17 Registration of plant genetic resources: Guidelines – nature 

of materials to be registered, crops to be covered, criteria for 

eligibility for registration, Registration committee, Nodal 

agency, Time schedule, Notification of registered material, 

Maintainance of registered material, Procedure for submission 

of application.  

03 

 

18, 19 

PGR data base management: Definition, Two types of 

techniques – hierarchical & relational, Advantages, 

multivariate and clustering analysis, basic unit of information, 

Descriptors – scoring, coding and recording, global efforts – 

germplasm holding database, collecting database, other 

germplasm databases, Passport descriptors – accession 

descriptors, characterization descriptors, evaluation 

 

03 



descriptors.  

20 National and international protocols for PGR management – 

components of activities, PGR for food and agriculture 

(PGRFA) – goal & objectives, PGR access and benefit 

sharing. 

04 

21 Role of CGIAR system in the germplasm exchange – purpose, 

International Agricultural Research centrers under CGIAR, 

Seed Act, sui generis system. 

02 

22 Intellectual property – Definition, History, Protection of 

Intellectual property rights: main forms- trade secrets, patents, 

plant breeder’s rights, copyrights, trade secret – Definition, 

Advantages. 

02 

23 Patents : Definition, Requirments – novelty, inventiveness, 

industrial application & usefulness, patentability, disclosure, 

Limits of a patent – limitation of time, limitation of space, 

Procedure of patenting, Copyrights.  

04 

24 PBR – Definition, history, Requirements for PBR, Breeder’s 

exemption, Farmer’s provilege, Farmer’s Rights, The 

protection of plant varieties & Farmer’s Right Act, Benefits 

from PBR, Disadvantages from PBR, Benefits & problems 

from IPR, Geographical indications. 

03 

25 Journey from wild to domestication: Definition of 

domestication, Selection under domestication – natural & 

artificial, Changes in plant species under domestication. 

02 

26 Genetic enhancement: Need for genetic enhancement, Uses 

of genetic enhancement, Genetic enhancement in pre 

Mendelian era and 21 st century; Genetic enhancement and 

plant breeding, reasons for failure in genetic enhancement, 

sources of genes/traits- novel genes for quality. 

04 

27 Distant hybridization:  Definition, History, Inter-specific, 

Inter-generic hybridization, Scope and limitation, barriers to 

the production of distant hybrids, techniques to overcome the 

 

04 



limitations. 

28 Gene transfer tools and techniques into cultivated species: 

Methods-  use of Ti or Ri plasmid of Agrobacterium species 

as vectors, Gemini virus vectors, direct DNA uptake by cell, 

polyethylene glycol- induced DNA uptake, electroporation, 

microinjection, particle gun, calcium phosphate precipitation 

& liposome mediated DNA transfer,  Validation of trasfered 

genes and their expression. 

03 

29 Post genomic tools for genetic enhancement of germplasm :     

Transfer germplasm from wild to cultivated species –   

methods: direct hybridization, chromosome manipulation, other 

techniques- in vitro technique, Application of biotechnology for 

genetic enhancement- achievements. 

04 

30  Utilization of genetic resources: Current status, Reasons for 

poor utilization of germplasm, Stategies for enhancing the 

exploitation of PGR in breeding programme. 

02 

31 Core and mini-core collections: Concept, selecting the core 

collection, size of core collections, uses of core collections: I) 

management of genetic resources-addition of new accessions, 

conservation, characterization, evaluation, germplasm 

distribution, II) utilization of genetic resources.  

02 

32 Genetic enhancement /Pre-breeding for crop improvement 

including hybrid development: Various steps proposed for the 

development of germplasm, First step- tropical, temperate, 

traditional farming systems, high input farming systems, 

marginal lands, Second step- classify germplasm in each area, 

Third step- field evaluation, Process of pre-breeding. 

02 

 

Reading: 

 

Dhillon B.S., Tyagi R.K., Arjun Lal, Saxena S. 2004. Plant Genetic Management 

Francel O.H. & Bennet E. 1970 Genetic Resources in plants-their exploration and    



                          conservation 

Gautam P L , Dass B S Srivastava U & Duhoon S S 1998. Plant Gremplasm 

Collection :  

                          Principle and Procedures 

Paroda R S & Arora R K 1991 Plant genetic resources, conservation and management.  

                         Concept and approaches 

Course No. GPB602        Credit-2+1  

Title: Advances biometrical and quantitative genetics  

Theory lesson plan  

Lecture 
No. 

Topic and subtopics Maximu
m mark 

 Unit I  25 

2 Basic principles of Biometrical Genetics, selection of parents   

2 Advanced biometrical models for combining ability analysis   

1 Simultaneous selection models   

3 Use of multiple regression analysis in selection of genotypes  

Designs and systems, selection of stable genotypes 

  

 Unit II  25 

3 Models in stability- pattern analysis, Additive main effect and 

Multiplicative interaction (AMMI) analysis and other related 

models 

  

1 Principal Component Analysis   

 Unit III  25 

2 Additive and multiplicative model-Shifted multiplicative 

model, analysis and selection of genotypes 

  

1 Methods and steps to select the best model   

1 Biplots and mapping genotypes   

 Unit IV  25 

3 Genetic architecture of quantitative traits, conventional 

analyses to detect gene action- Partioning of phenotypic / 

genotypic variance 

  

1 Construction of saturated linkage maps   



1 Concept of framework map development    

2 QTL mapping- strategies for QTL mapping-desired 

populations, statistical methods 

  

3 Marker Assisted Selection (MAS) Approaches to apply MAS 

I  plant breeding Selection based on markers-simultaneous 

selection based on marker and phenotype Factor influencing 

MAS 

  

2 Heritability of the trait, proportion of genetic variance, linkage 

disequilibrium between markers and traits and selection 

methods 

  

Total = 

28 

  100 

  

Course No. GPB602        Credit-2+1  

Title: Advances biometrical and quantitative genetics  

Practical: lesson plan  

Practical 
No. 

Topic and subtopics 

1 Working out the efficiency of selection methods in different 

populations and interpretation 

1 Biparental mating –use of softwares in analysis and result 

interpretation 

1 Triallel analysis- use of softwares in analysis and result interpretation 

 Quadriallel analysis- use of softwares in analysis and result 

interpretation 

1 Triple test cross (TTC)- use of softwares in analysis and result 

interpretation 

1 Advanced biometrical models for combining ability analysis 

1 Selection of stable genotypes using stability analysis 

 Models in stability analysis 

1 Additive main effect and Multiplicative interaction (AMMI)  

1 Principal Component Analysis model 



1 Additive and multiplicative model 

 Shifted multiplicative model 

1 Analysis and selection of genotypes 

 Methods and steps to select the best model 

1 Selection systems 

1 Biplots and mapping genotypes 

1 Construction of linkage maps and QTL mapping  

1 Strategies for QTL mapping 

 Statistical methods in QTL mapping 

1 Phenotype and Marker linkage studies 

Total = 15   

Course No. GP 603 Title GENOMICS IN PLANT BREEDING Credits:2+1 

  Lesson Plan 

Theory 

Lecture 
No. 

Topic Maximum 
Marks 

UNIT I 
1,2 Introduction to the plant genome- Plant nuclear 

genomes and their molecular description 

5 

3,4 The chloroplast and the mitochondrial genomes in 

plants - Genome size and complexity. 

6 

UNIT II 
5 Establishment of plant genome mapping projects -  5 

6,7 Genome mapping and use of molecular markers in plant 

breeding 

8 

8 Strategies for mapping genes of agronomic traits in 

plants-  

5 

9,10 Approaches for mapping quantitative trait loci; 

Map based cloning of plant genes 

6 

UNIT III 
11 Regulation of Plant gene expression - Functional 

genomics 

5 

12 Expression Analysis using Microarrays  5 



13,14 Transposon tagging and Insertional mutagenesis- 

methods and significance- Diversity Array Technology 

6 

UNIT IV 
15,16 Genome sequencing in plants–Principles and 

Techniques. 

6 

17 Applications of sequence information in plant genome 

analyses. 

5 

18, 19 Comparative genomics– Genome Comparison 

Techniques- Classical and advanced approaches. 

6 

UNIT V 
20, 21 Detection of Single Nucleotide Polymorphism; 

TILLING and Eco-TILLING. 

6 

22,23 Role of transcriptomics, proteomics and metabolomics 

in linking genome and phenomenon. 

6 

24 Importance of understanding the phenotypes for 

exploiting the outcome of genomic technologies-  

5 

25 Knock out mutant studies and high throughput 

phenotyping. 

5 

UNIT VI 
26 Concept of database development, management and 

bioinformatics. 

5 

27,28 Plant genome projects and application of bioinformatics 

tools in structural and functional genomics. 

5 

 

Practical 
No. 

Topic 

1,2 Chromosome analysis in major field crops - Fluorescence in situ 

hybridization. 

3 Comparative genomic hybridization – Comparative analysis of plant 

genomes using molecular markers. 

4 Genetic map construction using molecular markers. 

5 Mapping major genes using molecular markers. 

6 QTL mapping in plants – Comparison across mapping populations 



7 Understanding the need genetic algorithms in QTL mapping 

8 Plant Genome Databases – Computational tools to explore plant 

genome databases 

9, 10 Comparative genomics – Comparison of genome sequences using tools 

of bioinformatics 

10, 11 Advanced genomic technologies: TILLING and Eco-TILLING 

12 DNA Array Technology – Linking genome sequences 

to phenotypes. 

13-14 Tools of transcriptomics, proteomics and metabolomics. 

 

 

Course No. GP 604  Title : Molecular and chromosomal manipulations  for crop 

breeding 

Credits : 2+0 Theory Lesson plan  

 

 

Lecture 
No. 

Topics 
 

Maximum 
marks 

UNIT I 
1 Organization and structure of genome-prokaryotic- bacterial, 

viral genome & eukaryotic genome, genome size 

5 

2 Organization of organellar genome- mitochondria and 

chloroplast structure, inheritance and expression of organellar 

DNA 

5 

3 Nuclear DNA organization- variation in DNA content, C value 

paradox 

3 

4 Nuclear and cytoplasmic genome interactions and signal 

transduction 

2 

5 Transcriptional  & translational changes 3 

6 Sequence complexity- introns, exons, repetitive sequences & 

its role 

2 

UNIT II 
7 Karyotyping - symmetric & asymmetric, idiogram, bimodal 2 



karyotype,  euchromatin & heterochromatin, chromosome 

banding & chromosome painting 

8 Tracking introgressions using FISH, GISH 3 

9 Localization  and mapping of genes/genomic segments 4 

10 Distant hybridization - barriers of interspecific and 

intergeneric hybridization, behaviour of interspecific and 

intergeneric crosses 

3 

11 Role of polyploids in crop evolution and breeding -

autopolyploids 

4 

12 Role of polyploids in crop evolution and breeding- 

allopolyploids 

4 

UNIT III 
13 Application of cytogenetical methods for  crop improvement - 

location and mapping of genes on chromosomes, deficiency 

method 

3 

14 Interchange- genetic consequences, identification of 

chromosomes involved and gene location 

4 

15 Balanced lethal systems, their maintenance and utility 3 

16 Multiple interchanges - its use in production of inbreds, 

transfer of genes- linked marker methods 

4 

17 Duplication - production and use 3 

18 Inversions - location of genes, B/A chromosome translocation 

and gene location 

3 

UNIT IV 
19 Trisomics  - types, production, breeding behavior and location 

of genes, 

4 

 Use of  balanced tertiary trisomics in hybrid seed production 4 

20 Monosomics - method of production, breeding behavior and 

location of genes 

6 

21 Intervarietal  substitutions - allelic and non-allelic interactions, 

telocentric method of mapping 

6 

UNIT V 



22 Totipotency of cells, morphogenesis- in vivo and in vitro 

Different pathways of in vitro morphogenesis, organogenesis 

and somatic embryogenesis,   

5 

23 Totipotency of cells, morphogenesis- in vivo and in vitro 

Different pathways of in vitro morphogenesis, organogenesis 

and somatic embryogenesis,   

 

24 Meristem culture  2 

25 Anther and pollen  culture  4 

26 Ovule, ovary culture, embryo and endosperm culture  3 

27 Protoplast isolation and culture, protoplast fusion 4 

28 In vitro mutant/somaclone selection for biotic and abiotic 

stresses 

2 



Course No. GPB-605        Credit-2+0 

Title: Advances in plant breeding systems 

Theory lesson plan  

Lecture 
No. 

Topic and subtopics Maximum 
mark 

  Unit I 15 
1 Facts about plant breeding before the discovery of Mendelism   

1 Evolutionary concepts of genetics and plant breeding- Flower 

development and its importance , genes governing the whorls  

formation and various models proposed 

  

1 Mating systems and their exploitation in crop breeding    

1 Types of pollination, mechanisms promoting cross pollination   

  Unit II 15 
2 Self-incompatibility – Types of self  incompatibility,  

Homomorphic  (sporophytic and gametophytic) and 

heteromorphic , breakdown of incompatibility  

Floral adaptive mechanism –Spatial and temporal, 

Genetic and biochemical basis of self incompatibility 

  

2 Sterility -male and female sterility,  

Types of male sterility- GMS, CGMS, CMS 

Exploitation in monocots and dicots, difficulties in exploiting 

CGMS in dicots- case studies and breeding strategies 

  

1 Nucleocytoplasmic interactions with special reference to male 

sterility- Genetic, Biochemical and molecular bases. 

  

  Unit III 15 
1 Population formation by Hybridization- Types of populations-

Mendelian population, gene pools, composites, synthetics etc., 

  

1 Principles and procedures in the formation of a complex 

population 

  

1 Genetic basis of population improvement   

  Unit IV 20 
1 Selection in self fertilizing crops   

1 Creation of genetic variability   



2 Selection methods- Mass selection, pureline selection, 

pedigree method (selection in early generations vs advanced 

generations 

  

1 Backcross, poly cross and test cross   

  Unit V 20 
1 Selection in cross fertilizing crops   

1 Poly cross and top cross selections, Mass selection, methods 

and their modifications 

  

2 Mass selection, grided mass selection, ear to row  selection, 

modified ear to row selection, Convergent selection, divergent 

selection  

  

2 Recurrent selection, simple recurrent selection and its 

modifications (restricted phenotypic election, selfed progeny 

selection and full sib recurrent selection 

  

2 Reucurrent selection for general combining ability (GCA)- 

Concepts and utilization- Recurrents selection for specific 

combining ability (SCA) usefulness in hybrid breeding 

programmes- Reciprocal recurrent selection( Half sib 

reciprocal recurrent selection, Half sib reciprocal recurrent 

selection with inbred tester and full sib reciprocal recurrent 

selection)  

  

1 Selection in clonally propagated crops- Assumption and 

realities 

  

  Unit VI 15 
1 Genetic engineering to create male sterility; Prospects 

andProblems  

  

1 Use of self-incompatibility and sterility in plant breeding- case 

studies 

  

1 Fertility restoration in male sterile lines and restorer 

diversification programmes- conversion of agronomically 

ideal genotypes into male steriles- concepts and breeding 

strategies 

  



1 Case studies – generating new cytonuclear interaction system 

for diverisification of  male steriles- stability of male sterile 

lines 

  

1 Environmental influence on sterility- EGMS- Types of EGMS, 

Influence on their expression, genetic studies,  

Photo and thermo sensitive genetic male sterility and its use in 

heterosis breeding 

Teperature sensitive genetic male sterility and its use in 

heterosis breeding 

  

1 Apomixis and its use in heterosis breeding – Incongruity- 

Factors influencing incongruity- Methods to overcome 

incongruity mechanism. 

  

Total 
32 

  100 

 

Course No.: GP-606 Title: Crop Evolution  Credits: 2+0 

 

Objective: To impart knowledge on crop evolutionary aspects and manipulation   

                  at ploidy level for crop improvement. 

Theory:   

Lecture 
No. 

Topic Maximum 
Marks 

(%) 
1 Origin and evolution of species, Centres of diversity/origin, 

diffused centres 

5 

2-3 Time and place of domestication Patterns of evolution and 

domestication-examples and case studies 

3-4 Domestication and uniformity, Characteristics of early 

domestication and changes 

5 

4-5 Concept of gene pools and crop evolution Selection and 

Genetic drift-consequences 

5 Speciation and domestication -The process of speciation 

Reproductive isolation barriers 

5 



6-7 Genetic differentiation during speciation. Hybridization-

speciation and extinction 

7-8 Exploitation of natural variation- Early attempts to increase 

variation 

5 

9-10 Distant hybridization and introgression Interspecific, inter-

generic hybridization Scope and limitations Techniques to 

overcome the limitations 

5 

11-12 Gene transfer into cultivated species, tools and techniques 5 

13 Validation of transferred genes and their expression 5 

14 Controlled intogression 5 

15-16 Process in crop evolution and stabilization of polyploids, 

cytogenetics and genetic stabilization 

5 

17 Genome organization-transgenesis in crop evolution 5 

18-19 Multifactorial genome-intragenomic interaction-Genome 

introgression 

5 

20 Methods to study crop evolution-Contemporary methods 

based on morphological features 

5 

21-22 Cytogenetic analysis-Allozyme variations and crop evolution 5 

23-24 DNA markers, genome analysis and comparative genomics 5 

25-26 Evolutionary significance of polyploidy, Evolution of crop 

plants through ploidy manipulations 

5 

27 Polyploids: methods, use of autopolyploids: haploidy-method 

of production and use 

5 

28 

29 

30 

31 

32 

Allopolyploids-synthesis of new crops-case studies-             

cereals, pulses,  

oilseeds, vegetables,  

fibre crops, plantation crops, forage crops, 

 tuber crops and medicinal plants 

 

5 

5 

5 

5 

32 Total Weightage    (%)       100 

 

 

Suggested Readings:  



 

Hancock J. F. 2004 . Plant Evolution and the Origin of Crop Species. 2nd Ed.CABI. 

Ladizinsky G.1999. Evolution and Domestication  Springer. 

Miller AJ.2007. Crop Plants : Evolution. John Wiley & Sons. 

Smartt J & Simmonds N. W. Evolution of Crop Plants.Blackwell 

 

Course No.: GP-607  Title: Breeding Designer Crops Credits: 2+1 

 

Objective:  To impart theoretical knowledge and practical know-how towards 

physiological efficiency, nutritional enhancement, biofortification and industrial/ 

pharma applications in plant breeding. 

Theory: 

Lecture 
No. 

Topic Maximum 
Marks 

(%) 
1 Breeding of crop ideotypes: Genetic manipulations through 

recombination breeding 

3 

2-3 Genomics and transgenics for physiological efficiency 8 

4-5 Nutritional enhancement, special compounds-vaccines, 

gums, starch and fats  

6 Physiological efficiency as a concept 5 

7 Parametric and whole plant physiology in integrated mode 

8 Physiological mechanism of improvement in nutrient use 

efficiency 

6 

9 Water use efficiency, osmotic adjustment 

10-11 Photosynthetic efficiency 

 

6 

13 Stay green trait and its significance in crop improvement 3 

14 Improvement in yield potential under sub-optimal 

conditions by manipulating source and sink 

5 

15 Canopy architecture 

16-17 Plant-water relationships 7 

18 Effect of suboptimal conditions on cardinal plant growth 3 



and development processes 

19 Enhancing input use efficiency through genetic 

manipulations 

3 

20 Breeding for special trait-oil 8 

21 Breeding for special trait-protein 

22 Breeding for special trait-vitamins 8 

23 Breeding for special trait- aminoacids 

24 Concept of biopharming  

25 Development of varieties producing targeted compounds 5 

26 Nutraceuticals and industrial products 5 

27-28 Success stories in vaccines through biopharming  5 

29 Success stories in modified sugars through biopharming 5 

30 Success stories in gums and starch through biopharming 5 

31 Biosafety management 5 

32 Segregation and isolation requirements in designer crop 

production and post harvest management. 

5 

32 Total weitadge (%)  100 

Suggested Readings  

Balint A. 1984.Physilogical Genetics of Agricultural Crops.AK Ademiaikado. 

Hay RK.2006.Physilogy of Crop Yield.2nd Ed.Blackwell. 

Pessarakli M.1995. Handbook of plant and Crop Physilogy.Marcel Dekker. 

Taiz L & Zeiger E.2006. Plant Physilogy.4th Ed. Sinauer Associates.      

 

Practical: 

Practical No. Topic 
1 Demonstration of plant responses to stresses through recent 

techniques 

2 Water use efficiency studies in economically important plants 

3 Transpiration efficiency studies in economically important plants 

4 Screening techniques under stress conditions such as electrolyte 

leakage 

5 Screening techniques under stress conditions such as TTC 



6 Screening techniques under stress conditions such as chlorophyll 

fluorescence. 

7 Screening techniques under stress conditions such as canopy 

temperature depression 

8 Screening techniques under stress conditions such as stomatal 

conductance 

9 Screening techniques under stress conditions such as chlorophyll 

estimation 

10 Screening techniques under heat stress conditions   

11 Screening techniques under drought stress conditions  

12 Screening techniques under salt stress conditions 

Course No. GPB608        Credit-3+0  

Title: Advances in  breeding of major field crops 

Theory lesson plan 

Lecture 
No. 

Topic and subtopics Max. 
mark  

  Unit I   
  

  

  

1  

1 

1 

1 

1 

2 

2 

1 

1 

1 

1 

History , description, classification, origin and phylogenetic 

relationship, genome status in cultivated and alien species of major 

cereals, millets and non cereal crops like  

Rice 

Wheat 

Maize 

Pearlmillet 

Sorhum 

Pulses 

Oilseeds 

Cotton 

Sugarcane 

Arid legumes 

Other forage crops 

30 

  Unit II   
  Breeding objectives , genetic resources and their utilization, 20 



  

1  

1 

1 

1 

1 

2 

2 

1 

1 

1 

1 

genetics of quantitative and qualitative traits in crops like  

Rice 

Wheat 

Maize 

Pearlmillet 

Sorhum 

Pulses 

Oilseeds 

Cotton 

Sugarcane 

Arid legumes 

Other forage crops 

  Unit III   
3 Breeding for value addition in different important crops 20 

4 Breeding resistance  to abiotic and biotic stresses in important major 

crops 

20 

  Unit IV   
4 Conventional (line breeding, population improvement, hybrids) in 

major crops 

20 

3 Other approaches (DH populations, Marker Assisted Breeding , 

Development of new male sterility ), trangenics in important crops 

20 

  Unit V   
2 National and International accomplishments in genetic 

improvement of major field crops and their seed production. 

20 

Total = 42 150 

 

Title: Microbial Genetics 

Course No: GP 609        Credits: 2+1 

 

Theory syllabus 

 

UNIT I 



Nature of bacterial variation; Molecular aspects of mutation; Episomes and plasmids; 

Gene mapping in bacteria; Life cycle of bacteriophages; Genetic fine analysis of rII 

locus; Circular genetic map of phage T4; Transposable elements; Gene manipulation; 

Biochemical genetics of Neurospora and Sacharomyces ; One gene - one enzyme 

hypothesis. 

 

UNIT II 

Regulation of gene activity in prokaryotes; Molecular mechanisms of mutation, repair 

and suppression; Molecular chaperones and gene expression; Genetic basis of 

apoptosis. 

 

UNIT III 

Transgenic bacteria and bioethics; genetic basis of nodulation, nitrogen fixation and 

competition by rhizobia, genetic regulation of nitrogen fixation and quorum sensing in 

rhizobia; genetics of mitochondria and chloroplasts. 

 

Lesson Plan 

Lecture 
No 

Topic Maximum 
marks 

1,2 Nature of bacterial variation 5 

3,4 Molecular aspects of mutation 5 

5,6 Episomes and plasmids 10 

7 Gene mapping in bacteria 2.5 

8,9,10 Life cycle of bacteriophages: Genetic fine analysis of rII 

locus; Circular genetic map of phage T4 

10 

10,11 Gene manipulation 7.5 

12,13 Biochemical genetics of Neurospora and Sacharomyces 5 

14 One gene - one enzyme hypothesis 2.5 

15,16,17 Regulation of gene activity in prokaryotes, repair and 

suppression, Molecular chaperones and gene expression,  

10 

18 Molecular mechanisms of mutation 5 

19 Genetic basis of apoptosis 5 



20 Transgenic bacteria and bioethics 7.5 

21 Genetic basis of nodulation 2.5 

22,23 Nitrogen fixation and competition by rhizobia 5 

24,25 Genetic regulation of nitrogen fixation 2.5 

26 Quorum sensing in rhizobia 10 

27,28 Genetics of mitochondria and chloroplasts 5 

Total 100 

Practical 

Preparation and sterilization of liquid and agar bacterial nutrient media; Assessment of 

generation time in the log-phage bacterial cultures. Handling of microorganisms for 

genetic experiments; Isolation of rhizobia from nodules; Gram staining of rhizobial 

cells; Examination of polyhydroxy butyrate (PHB) production in rhizobia; 

Demonstration of N2- fixing nodules/bacterial inoculation in the legume- Rhizobium 

symbiotic system. Induction, isolation and characterization of auxotrophic and drug 

resistant mutants in bacteria; determination of spontaneous and induced mutation 

frequencies; Discrete bacterial colony counts for the preparation of survival curves 

and determination of LD50 of a mutagen. Tn-mediated mutagenesis; Analysis and 

isolation of plasmid DNA; Curing 

of plasmids. 

Practical 
No. 

Topic 

1 Preparation and sterilization of liquid and agar bacterial nutrient media 

2-3 Assessment of generation time in the log-phage bacterial cultures 

4 Isolation of rhizobia from nodules 

5 Gram staining of rhizobial cells 

6 Examination of polyhydroxy butyrate (PHB) production in rhizobia 

7 Demonstration of N2- fixing nodules/bacterial inoculation in the  

legume- Rhizobium symbiotic system 

8,9,10 Induction, isolation and characterization of auxotrophic and drug  

resistant mutants in bacteria 

11 Determination of spontaneous and induced mutation frequencies 

12 Discrete bacterial colony counts for the preparation of survival curves  



and determination of LD50 of a mutagen. 

13 Tn-mediated mutagenesis 

14,15 Analysis and isolation of plasmid DNA 

16 Curing of plasmids 

Suggested Readings 

1.  Brooker RJ. 2004. Genetics Analysis and Principles. Addison-Wesley 

Longman. 

2. Brown TA. 2002. Genomes. Bios Scientific Publ. 

3. Griffiths AJF. 2000. An Introduction to Genetic Analysis. WH Freeman. 

4. Hexter W & Yost HT 1976. The Science of Genetics. Prentice Hall. 

5. Karp G. 2004. Cell and Molecular Biology: Concepts and Experiments. John 

Wiley. 

6. Lewin B. 2008. Genes IX. John Wiley & Sons. 

7. Russell PJ. 1996. Essential Genetics. Blackwell Scientific Publ. 

8. Russell PJ. 1996. Essential Genetics. Blackwell Scientific Publ. 

9. Schleif R.1986. Genetics and Molecular Biology. Addison-Wesley Publ. Co. 

10. Tamarin RH. 1999. Principles of Genetics. Wm C Brown Publ. 

11. Watson JD. 2004. Molecular Bilology of the Gene. Pearson Edu. 

12. Yadav AS, Vasudeva M, Kharab P & Vashishat RK. 2002. Practical Manual 

on Microbial and Molecular Genetics. Dept. of Genetics,CCS HAU Hisar 

TITLE:   IN SITU AND EX SITU CONSERVATION OF 

GERMPLASM 

COURSE NO:  GP 610   

CREDITS:  2+1 

THEORY 

Lecture 
No. 

Title Max 
Marks 

   UNIT I 25 
1 Concept of natural reserves and natural gene banks 5 

1 In situ conservation of wild species in nature reserves: in 

situ conservation components, 

5 

1 factors influencing conservation value, national plan for in 5 



situ conservation. 

1 In situ conservation of agro-biodiversity on-farm; 

scientific basis of in situ conservation on-farm, building on-

farm conservation initiatives, 

5 

2 implementation of on-farm conservation, management of in 

situ conserved genetic diversity on-farm, enhancing benefits 

for farmers from local crop diversity. 

5 

  UNIT II 25 
4 Ex situ conservation: components,  plant genetic resources 

conservation in gene banks,  national gene banks,  gene 

repositories, 

10 

1 Preservation of genetic materials under natural conditions. 5 

2 perma-frost conservation, guidelines for sending seeds to 

network of active/ working collections, orthodox, recalcitrant 

seeds- differences in handling. 

5 

1 Clonal repositories, genetic stability under long term storage 

condition. 

5 

   UNIT III 25 
1 In vitro storage, maintanence of in vitro culture under 

different conditions. 

5 

4 In vitro bank maintanence for temporate and tropical fruit 

crop species, spices, tubers, bulbous crops, medicinal and 

endangered plant species,  

10 

4 Conservation of embryos and ovules, cell/suspension 

cultures, protoplast and callus cultures, pollen culture, 

micropropagation techniques, problems , prospects of in vitro 

gene bank. 

10 

  UNIT IV 25 
2 Cryopreservation- procedure for handling seeds of orthodox 

and recalcitrants-cryoprotectants,  

5 

2 dessication, rapid freezing, slow freezing, vitrification 

techniques, encapsulation/dehydration techniques. 

5 



4 National facilities, achievements, application of 

cryopreservation in agriculture, horticulture and forestry 

crops. 

10 

1 Problems and prospects; challenges aheads. 5 

32  Total  100 

TITLE:   IN SITU AND EX SITU CONSERVATION OF 

GERMPLASM 

COURSE NO:  GP 610   

CREDITS:  2+1 

 

 

Practical 

Practical 
No. 

Title 

3 In situ conservation of wild species –case studies at national and 

international levels  

3 ex situ techniques for active and long-term conservation of collections-  

3 Preparation and handling of materials, packaging, documentation; 

3 Design of cold storage modules- Conservation protocols for recalcitrant 

and orthodox seeds;  

3 Cytological studies for assessing genetic stability, in vitro cultures- 

embryo,cell/suspension cultures,pollen cultures, 

3 Study of cryotank facility and vitrification techniques, 

One Day Visit to NBPGR/NBAGR -study using fruit crops and other horticultural 

crops. 

 
 

b. Masters Programmes 
1. Name of the programme: Genetics and Plant Breeding M.Sc.(Agri.) 

Semester 
No. 

Term 
No. 

Course 
No. 

Credits Title of the course offered by the 
department 

I 

I Major : 9 Credits 
GP- 501 2+1=3 Principles of Genetics 
GP- 502 2+1=3 Principles of Cytogenetics  
GP- 503 2+1=3 Principles of Plant Breeding  
Minor : 5/6 Credits 



BIO-
CHEM- 501 

2+1=3  Basic Biochemistry  

PP- 511 2+1=3  Mineral Nutrition  
Supporting : 3 Credits 
STAT - 511 2+1=3 Statistical Methods for Applied Sciences 
Non Credit Compulsory Course (NCCC) : 2 Credits 
PGS- 501 0+1=1 Library and Information Services  
PGS- 504 0+1=1 Basic Concepts in Laboratory 

Techniques 
Total 11/12+6=17/18  

Major : 9 Credits 

II 

II GP- 504* 2+1=3 Principles of Quantitative Genetics 
GP- 508* 2+1=3 Cell Biology and Molecular Genetics 
GP- 510* 2+1=3 Breeding  for Biotic and Abiotic Stress 

Resistance  
Minor : 5/6 Credits 
PP- 504 2+1=3 

 
Hormonal Regulation of Plant Growth 
and Development  

Pl.Path- 504 3+0=3 Principles of Plant Pathology  
Supporting : 3 Credits 
STAT- 512 2+1=3 Experimental Design  
Non Credit Compulsory Course (NCCC): 2 credits 
PGS- 502 0+1=1 Technical Writing and Communication 

Skills  
PGS- 503 1+0=1 Intellectual Properly and Its 

Management in Agriculture 
Total  12/13+5=17/18  

III 

I Major : 2 Credits 
GP- 515 1+1=2 Maintenance Breeding, Concepts of 

Variety Release and Seed Production 
Non Credit Compulsory Course (NCCC): 2 Credits 
PGS- 505 1+0=1 Agricultural Research, Research Ethics 

and Rural Development Programmes 
PGS- 506 1+0=1 Disaster Management  

Total  1+1=2  

IV 
II Seminar : 1 Credit 

GP- 591 0+1=1 Master’s Seminar  
Total  0+1=1  

Total of I, II, III & IV  24/26+13=37/39 
   0+20=20 Research  

Grand Total 57/59  
Compulsory course** 
 
Course No. : GP-501        Title:Principles of Genetics   Credits: 
2+1 

Lesson Plan 

Theory 

 



Lecture 
No. 

Topic Maximum 
Marks 

1 Introduction to Genetics: Important concepts of genetics, 
important landmarks of genetics    

5 

2,3 & 4 Cell : Cell structure, cell division, importance. 

Inheritance: Early concepts of inheritance, Mendels Work, 
Laws  of inheritance and papers of Mendel, Chromosomal 
theory of inheritance. Extra chromosomal inheritance 

8 

5 Multiple alleles, gene interactions, sex determination, sex 
differentiation and sex linkage. Sex influenced and sex 
limited traits. 

10 

6 & 7 Linkage: Detection of linkage, estimation; recombination 
and genetic mapping of eukaryotes, Somatic cell genetics  

10 

8, 9 &10 Population: Concept of population. Mendelian population, 
Random mating population.  Frequencies of genes and 
genotypes.  Causes of changes in gene frequency. Hardy – 
Weinberg equilibrium  

8 

11 Chromosomal Abbrations:  Structural and numerical 
changes in chromosomes. 

8 

12 & 13 Genetic Material: Nature of genetic material, Structure and 
replication of the genetic material.  Organization of DNA in 
chromosomes.  Genetic code, properties of genetic code, 
Protein biosynthesis 

8 

14 & 15 Fine structure of gene, analysis, allelic complementation, 
split genes.   Transposable  genetic elements, overlapping 
genes, pseudogenes, oncogenes, gene families and clusters. 

10 

16 &17 Gene regulation in prokaryotes, 

Mutation: Molecular mechanism of mutation, repair and 
suppression 

10 

18 & 19 Plasmids: Bacterial plasmids, insertion (IS) and 
transposable (Tn) elements. Molecular chaperons and gene 
expression. Gene regulation in eukaryotes, 

8 

20, 21 & 
22 

Gene isolation, synthesis and cloning, genomic and cDNA 
libraries, PCR based cloning, positional cloning 

8 



23, 24 & 
25 

Nucleic acid hybridization and immunochemical detection; 
DNA sequencing; DNA restriction and modification, Anti-
sense RNA and ribozymes; Micro RNAs (miRNAs) 

10 

26 & 27 Genomics & Proteomics: Introduction to genomics and 
proteomics; functional and 
pharmacogenomics;mutagenomics 

5 

28 Genetic Polymorphism : Methods of studying 
polymorphism at biochemical and DNA level 

8 

29 Transgenic : Transgenic bacteria, biothics  5 

30 Gene Silencing  Genetics of Mitochondria and 
chloroplast 

5 

 

Practical 

 

Practical 
No. 

Topic 

1 Estimation of probability and Chi- Square 

2 Study of chromosomal mapping using three point test cross 

3 Study of Tetrad Analysis 

4 Study of induction and detection of mutation through genetic tests 

5 Laboratory method of DNA Extraction 

6 Study of PCR Amplification 

7 Study of Extraction techniques of proteins 

8 Study of extraction techniques of isozymes 

9 Study of Gene Transfer: Agrobacterium mediated method 

10 Study of Gene transfer: Direct Method  

11 Visit to Biotechnology Laboratory for study of transgenic glasshouse. 

 

Suggested readings 



1) Gardner E.J. & Snustad D.P. 1991 Principles of Genetics. John Wiley & Sons 
2) Klug W.S. & Cummings M.R. 2003 Concepts of Genetics. Peterson Edu. 
3) Lewin B. 2008. Gene IX Jones & Bartlett Publication. 
4) Strickberger M.W. 2005 Genetics (III Ed) Prentice Hall, New Delhi, India 
5) Gupta P.K. 2002. Genetics Rastogi Publication. 

 

 

 

Course No. : GP-502     Title: Principles of Cytogenetics  Credits: 2+1 

Lesson Plan 

Theory 

 

Lecture 
No. 

Topic Maximum 
Marks 

1 Introduction to Cytogenetics: Important concepts of 
cytogenetics, important landmarks of cytogenetics    

4 

2 Chromosome: Structure of Chromosomes in prokaryotes 
and eukaryotes, chromonemata, chromosome matrix, 
chromomere, centromere, secondary constriction and 
teleomere.  Special types of chromosomes.  

7 

3 & 4 Chromosomal theory of inheritance  

Cell: Cell structure, Cell cycle, cell division, mitosis and 
meiosis; differences, significance and deviation. Synapsis, 
structure and functions of synaptonemal complex and 
spindle apparatus, anaphase movement of chromosomes. 

7 

5 & 6 Crossing over: mechanism of crossing over, mechanism 
and theories of crossing over, recombination models, 
cytological basis. Variation in chromosome structure. 
Evolutionary significance  

7 

7 Karyotype: Introduction to techniques of Karyotyping, 
Chromosome banding and painting, in situ hybridization 
and various application 

4 

8, 9 & 10 Chromosomal aberrations: Structural and numerical 
variations of chromosomes and implication.  Symbols and 
terminologies for chromosome number euploidy, haploids, 

8 



diploids and polyploids.  Utilization of aneuploids in gene 
location.   

11 & 12 Variation in chromosome behaviour:, somatic 
segregation and chimeras, endomitosis and somatic 
reduction. Evolutionary significance of chromosomal 
aberrations, balanced lethals and chromosome complexes. 

       7 

13 & 14 Inter-varietal chromosome substitutions 

Polyploidy: concept of polyploidy, role of polyploidy in 
crop breeding.  Evolutionary advantages of auto polyploids 
and allopolyploids.       

7 

15 & 16 Aneuploids: Role of aneuploids in basic and applied 
aspects of crop breeding, maintenance and utilization in 
gene mapping. 

7 

17 Alien Addition and Alien substitution lines, creation and 
utlization.   

6 

18 Apomixis Evolutionary and genetic problems in crop with 
apomixes. 

4 

19 Reversion of autopolyploids to diploids.  Genome mapping 
in polyploids.  Interspecific hybridization and 
allopolyploids.  

5 

20 & 21 Synthesis of new crops viz., wheat, triticate and brassica. 7 

22, 23 & 
24 

Distant Hybridization:  Hybrids between species with 
same chromosome number, alien translocations.  Hybrids 
between species with different chromosome number.  Gene 
transfer using amphidiploids in Bridge species. 

8 

25 Fertilization barriers in crop plants at pre and post 
fertilization levels In-vitro techniques to overcome the 
fertilization barriers in crops. 

4 

26, 27 & 
28 

Chromosome manipulations in wide hybridization; 
production and use of haploids, dihaploids and doubled 
haploids in genetics and plant breeding. 

8 

 

 



Practical 

 

Practical 
No. 

Topic 

1 Study of cytological techniques 

2 Study of compound microscope 

3 Preparation of specimen for observation.  

4 Study of Mitosis in agricultural crop 

5 Study of Meiosis in agricultural crop 

6 Study of Micrometery and study of pollen grain of agricultural crop 

7 Study of staining and preparations of permanent slides 

8 Study of Polyploidy. 

9 Study of induction of haploids (Anther culture & Ovule culture) 

10 Study of somaclonal variation  

 

 

 

 

Suggested readings 

1. Becker K & Hardin 2004. The world of Cell. 5th Ed. Pearson Edu. 

2. Carroll M. 1989 Organelles. The Guilford Press 

3. Gupta P.K. Cytogenetics Rastogi Publication. 

4. Strickberger M.W. 2005 Genetics (III Ed) Prentice Hall, New Delhi, India 

Course No. GP-503    Title : Principles of Plant Breeding Credit:-2+1=3 

Lesson Plan 

Theory  

Lecture 
No. 

Topic  Maximum 
Marks 



1 Plant Breeding, Definition, Indian & world history 
of plant breeding ( pre & Post Mendelian era)   

4 

2 Aims, Objective and scope of plant breeding , 
Characteristics  improved by plant breeding  

4 

3 Pattern of evolution in crop plants – center of 
origin, biodiversity and its significance   

3 

4 Genetics Basis of  Breeding  

1. Mode of pollination – Types, genetic 
consequences , difference in  self and cross 
pollinated crops  

3 

5 2. Mode of reproduction – Asexual reproduction- 
types, vegetative reproduction, Apomixis, 
examples, Significance     

3 

6 Nature of variability  – Types and components of 
variation  

3 

7 Heritability -Types , genetic advance and genotype 
environment instruction   

3 

8 Combining ability  

1. Types – General combing ability, specific 
combining ability  

2. Utilizations in crop improvement   

4 

9 Types of gene actions and implications in plant 
breeding   

3 

10 Methods of plant breeding – Introduction: 
defination n types, procedure merits and demerits, 
role of plant genetic resources in plant breeding      

3 

11 Incompatibility  – definition, 

1.Types incompatibility  2. Commercial 
exploitation  

3. Mechanism, of incompatibility  

4. Utilization in crop improvement   

4 



12 Male sterility  –  

1.Types of Male sterility    

2. Commercial exploitation  

3.Methods of transfer of male sterility, methods of 
transfer of restorer genes, 4. Utilization of male 
sterility in crop improvement   achievements, 
limitations.  

4 

13 Breeding Methods- Selection:  

1  Pure line theory (Johanssons)  

2  Pure line selection    

3  Mass Selection. Types, Procedure, Merits and  

    demerits and achievements 

4 

14 Pedigree method- definition, Pedigree record, 
maintenance   of pedigree record, procedure of 
pedigree methods, Applications, merits, demerits & 
achievements.        

4 

15 Back cross method- definition, procedure, 
Applications, merits, demerits, achievements 

4 

16 Single seed descent methods and multilane  
methods definition, procedure, Applications, 
merits, demerits, achievements 

4 

17 Population breeding -Self pollinated crops, diallel 
selective mating approach  

3 

18 Breeding methods in cross pollinated crops -
definition, procedure, Applications, merits, 
demerits, achievements 

4 

19 

 

Population Breeding : 

1.Mass selection and ear to row method , S1 and S2 
progeny testing, progeny selection   

3 

20 Population improvement programme – 
Recurrent selection, schemes for intra and inter 
population   improvement 

3 



21 Synthetic Variety – definition ,steps involved  

in developments  of Synthetic merits, demerits, 
achievements 

3 

22 Composites Variety – definition ,steps involved  

in developments  of composites merits, demerits, 
achievements 

3 

23&24 Breeding methods in asexually propagated  
crops, Clonal selection  apomixis, clonal selection -  
defination ,steps involved  in developments  merits, 
demerits, achievements  

3 

25 Self – incompatibility  – definition, types , 
mechanism, utilization  in plant breeding and 
limitations   

3 

26 Plant ideotypes – Concepts of Plant ideotypes, role 
in crop improvement, transgressive breeding    

3 

27 Special breeding techniques – 1. Mutation 
breeding : definition, types , procedure of mutation 
breeding , application in crop improvement , 
achievements limitations  

4 

28 Special breeding techniques- 1. Biotic and  abotic 
stresses  

4 

29 Cultivar development – testing, release and 
notification,  Maintenance breeding 

3 

30 Plant Breeding , Plant Breeders rights, Regulation 
for plant  variety  protection and farmers rights 

3 

Practical : 

Practical 
No. 

Topic 

1. Plant Breeder’s Kit. 

2 Selfing , Emasculation and crossing technique.  

3 Botanical description and floral biology ; Floral morphology, 
Selfing emasculation and crossing techniques in Cotton.  



4 Botanical description and floral biology ; Floral morphology, 
Selfing emasculation and crossing techniques in Sorghum 

5 Botanical description and floral biology ; Floral morphology, 
Selfing emasculation and crossing techniques in Pigeonpea  

6 Botanical description and floral biology ; Floral morphology, 
Selfing emasculation and crossing techniques in Sunflowers  

7 Botanical description and floral biology ; Floral morphology, 
Selfing emasculation and crossing techniques in Maize  

8 Botanical description and floral biology ; Floral morphology, 
Selfing emasculation and crossing techniques in Chilli 

9 Botanical description and floral biology ; Floral morphology, 
Selfing emasculation and crossing techniques in Okra 

10 Selection methods in segregating  populations   

11 Evaluation of breeding material  

12 Analysis of variance (ANOVA) 

13 Estimation of heritability and genetics advance  

14 Maintenance of experimental records 

15 Techniques in hybrids seed production  

16 Use of male – sterility in field crops  

Suggested Readings : 

1.  Allard R.W.1981. Principles of plant Breeding. John Wiley & Sons 

2.  Chopra VL.2001 Breeding. Oxford &  TBH. 

3.  Gupta SK..2004. Practical  Plant Breeding. Agribios. 

4.  Pohlman JM & Bothakur DN. 1972. Breeding Asian Field Crops. Oxford & IBH. 

5.  Singh P. 2006. Essentials of Plant Breeding. Kalyani.  

 

Course No. GP -504          Title: Principle of Quantitative Genetics       Credits :- 
2+1 

Lesson Plan 



Theory: 

Lecture 
No 

Topic Sub-topic Maximum 
Marks 

1 & 2 Mendelian traits vs 
polygenic traits. 

Nature of quantitative traits and its 

Inheritance. Genetical foundation of 
quantitative traits. 

2 

3 &4 Multiple factor 
hypothesis. 

Analysis of continuous variation. 

Important features of multiple factor 
hypothesis 

8 

5 & 6 Variations associated 
with polygenic traits. 

Phenotypic, genotypic & 
environmental. Non allelic 
interactions. Nature of gene action - 

8 

7 & 8 Principles of Analysis 
of Variance (ANOVA). 

Expected variance 

components, random and fixed 

8 

9 &10 Biplot analysis. Comparison of means and variances 
for significance. 

8 

11  Designs for plant 
breeding experiments. 

Principles and applications. 2 

12 & 13 Genetic diversity 
analysis 

Association analysis. 
Path analysis. 

 

Metroglyph, cluster and D2 analyses 

phenotypic and genotypic 
correlations 

Parent. Progeny regression analysis. 

8 

14 &15 Discriminant function 

Selection indices. 

Principal component analyses 
selection of parents.Simultaneous 
selection models. 

8 

16  Concepts of selection.  Heritability and genetic advance. 2 

17  Generation mean 
analysis action  

3, 5, and 6 parameter models, 
scaling tests.  

2 

18,19, 
20 & 21 

Mating designs. Diallel, partial diallel, line x 

tester analysis, NCDs and TTC 

12 

22 Concepts of combining 
ability and gene action . 

 2 

23 Analysis of genotype x 
environment 
interaction. 

Adaptability and 

stability. 

4 



24 & 25 Models for GxE 
analysis and stability 
parameters. 

Methods & features of stability 
models. 

8 

26 AMMI analysis. Principles and interpretation. 2 

27 QTL mapping. 

 

Strategies for QTL mapping - 
desired populations for QTL 
mapping. 

4 

28 Statistical methods in 
QTL mapping. 

QTL mapping in Genetic 4 

29 & 30 Approaches to apply 
MAS in 

Selection based on marker - 
simultaneous selection based on 

8 

 

Course No. GP -504    Title: Principle of Quantitative Genetics             Credits :- 
2+1 

Practical : Lesson Plan        

         
Lecture 

No 

                                                    Topic 

1 & 2 Partitioning of variance. 

3  Estimation of heritability and genetic advance. 
4 Covariance analysis. 
5 & 6 Metroglyph analysis :- D2 analysis - Grouping of clusters and 

interpretation. Cluster analysis - Construction of cluster diagrams and 
dendrograms. 7 & 8 Correlation analysis. Path analysis. 

9 & 10 Generation mean analysis :- Analytical part and Interpretation - Estimation 

of different types of gene actions. 
 
11,12,13 
&14 

Parent-progeny. Regression analysis. Diallel analysis. Griffing’s methods I 
and II – Diallel analysis. Hayman’s graphical approach. Diallel analysis: 
interpretation of 

Results. NCD and their interpretations. Line x tester analysis and 
15 Estimation of heterosis. Estimation of inbreeding depression. Standard, 

mid-parental and better-parental heterosis. 

 

Suggested Readings. 

Bos I & Caligari P. 1995. Selection Methods in Plant Breeding. Chapman & Hall. 

Falconer DS & Mackay J. 1998. Introduction to Quantitative Genetics. 



Longman. 

Mather K & Jinks JL. 1971. Biometrical Genetics. Chapman & Hall. 

Mather K & Jinks JL. 1983. Introduction to Biometrical Genetics. 

Chapman & Hall. 

Nadarajan N & Gunasekaran M. 2005. Quantitative Genetics and 

Biometrical Techniques in Plant Breeding. Kalyani. 

Naryanan SS & Singh P. 2007. Biometrical Techniques in Plant Breeding. 

Kalyani. 

Singh P & Narayanan SS. 1993. Biometrical Techniques in Plant Breeding. 

Kalyani. 

Singh RK & Choudhary BD. 1987. Biometrical Methods in Quantitative 

Genetics. Kalyani. 

Weir DS. 1990. Genetic Data Analysis. Methods for Discrete Population 

Genetic Data. Sinauer Associates. 

Wricke G & Weber WE. 1986. Quantitative Genetics and Selection in 

Plant Breeding. Walter de Gruyter. 

Course No. GP 505 Title:MUTAGENESIS AND MUTATION BREEDING 
 Credits:1+1      Lesson Plan 

Theory 

Lecture 
No. 

Topic Maximum 
Marks 

UNIT I 
1 Mutation and its history - Nature and classification of 

mutations: spontaneous and induced mutations, micro 
and macro mutations, 

3 

2 Pre and post adaptive mutations - Detection of 
mutations in lower and higher organisms – 
paramutations. 

2 

UNIT II 
3 Mutagenic agents: Physical -- Radiation types and 3 



sources: Ionising and non-ionizing radiations viz., X 
rays, �  rays, ,�  and �  particles, protons, neutrons and 
UV rays - Radiobiology 

4 Mechanism of action of various radiations 
(photoelectric absorption, Compton scattering and pair 
production) and their biological effects –RBE and LET 
relationships. 

3 

UNIT III 
5 Effect of mutations on DNA - Repair mechanisms 

operating at DNA, chromosome, cell and organism level 
to counteract the mutation effects -Dosimetry - Objects 
and methods of treatment. 

3 

6 Factors influencing mutation: dose rate, acute vs chronic 
irradiation, recurrent irradiation, enhancement of 
thermal neutron effects - Radiation sensitivity and 
modifying factors: External and internal sources- 
Oxygen, water content, temperature and nuclear 
volume. 

3 

UNIT IV 
7 Chemical mutagens- Classification - Base analogues, 

antibiotics, alkylating agents, acridine dyes and other 
mutagens: their properties and mode of action - Dose 
determination and factors influencing chemical 
mutagenesis. Treatment methods using physical and 
chemical mutagens - Combination treatments  

3 

8 Other causes of mutation - direct and indirect action, 
comparative evaluation of physical and chemical 
mutagens. 

2 

UNIT V 
9 Observing mutagen effects in M1 generation: plant 

injury, lethality, sterility, chimeras etc., 
4 

10 Observing mutagen effects in M2 generation -
Estimation of mutagenic efficiency and effectiveness – 
spectrum of chlorophyll and viable mutations -– 
Mutations in traits with continuous variation. 

4 

UNIT VI 
11 Factors influencing the mutant spectrum: genotype, type 4 



of mutagen and dose, pleiotropy and linkage etc.  

12 Individual plant based mutation analysis and working 
out effectiveness and efficiency in M3 generation - 
Comparative evaluation of physical and chemical 
mutagens for creation of variability in the same species 
– Case studies. 

3 

UNIT VII 
13 In vitro mutagenesis – callus and pollen irradiation; 

Handling of segregating generations and selection 
procedures; Validation of mutants. 

3 

14 Mutation breeding for various traits (disease resistance, 
insect resistance, quality improvement, etc) in different 
crops- Procedures for micromutations 
breeding/polygenic mutations. 

3 

15 Achievements of mutation breeding- varieties released 
across the world- Problems associated with mutation 
breeding. 

2 

UNIT VIII 
16 Use of mutagens in genomics, allele mining, TILLING. 5 

 
Practical 

Practical 
No. 

Topic 

1 Learning the precautions on handling of mutagens; Dosimetry. 

2 Studies of different mutagenic agents:  Physical mutagens.  

3 Studies of different mutagenic agents: Chemical mutagens. 

4 Learning on Radioactivity – Production of source and isotopes at BRIT, 
Trombay  

Learning about gamma chamber; Radiation hazards - Monitoring – 
safety regulations and safe transportation of radioisotopes. 

5 Visit to radio isotope laboratory. 

6 learning on safe disposal of radioisotopes - Hazards due to chemical 
mutagens. 



7 Treating the plant propagules at different doses of physical and 
chemical mutagens - Learning combined mutagenic treatments; Raising 
the crop for observation. 

8 Mutagenic effectiveness and efficiency; Calculating the same from 
earlier literature. 

9 Study of M1 generation – Parameters to be observed. 

10 Study of M2 generation – Parameters to be observed. 

11 Mutation breeding in cereals and pulses – Achievements made and an 
analysis. 

12 Mutation breeding in oilseeds and cotton – Achievements and 
opportunities. 

13 Mutation breeding in forage crops and vegetatively propagated crops. 

14 Procedure for detection of mutations for polygenic traits in M2 and M3 
generations. 

 
Course No. GP -506          Title: POPULATION GENETICS        Credits :- 2+1 

Theory: Lesson Plan                 

Lecture 
No 

Topic Sub-topic Maximum 
Marks 

1  Population   Properties of population. 
Mendelian population. 

4 

2 & 3 Random mating population. Frequencies of genes and 
genotypes. 

4 

4,5 & 6 Causes of change. population size, differences in 
fertility and viability, 
migration and mutation. 

8 

7, 8 & 9 Hardy-Weinberg equilibrium. 
Snyder’s ratio. 

Hardy-Weinberg law - Proof 
– Applications of the Hardy-
Weinberg law - Test of 

8 

10 &11 Mating frequencies - Non-
dominance Codominance. 

 

 4 



12 Snyder’s ratio. Importance 
and its effect over random 
mating in succeeding. 
generations 

 4 

13  Multiple alleles 
Interpretations  

More than one locus - Sex 
linked genes. 

4 

14 &15 Use of gene and genotypic 
frequencies evaluation in field 
population level. 

 4 

16 & 17  Changes of gene frequency. Migration – Mutation - 
Recurrent and nonrecurrent 
Selection. 

8 

18 Balance between selection 
and mutation – Selection 
favouring heterozygotes - 

 4 

19 & 20 Non random mating;  Selfing –inbreeding 
coefficient, panmictic index. 
sibmating 

8 

21 Assortative mating and 
disassortative mating. 

 4 

22 Pedigree populations and 
close inbreeding. Estimation 
of selection 

 4 

23 & 24 Estimation of disequilibrium. 
Estimation of linkage - 
Correlation between relatives 
and estimation of F 

 8 

25 Effect of inbreeding and 
sibbing in cross-pollinated 
crops. 

 8 

26 Gene substitution and average 
effects.  

 4 

27 Breeding value- Genetic drift; 

Genetic slippage, Co-adapted 

 4 



28 & 29 Homoeostasis- Adapative 

organization of gene pools, 
Polymorphism- Balanced and 

 4 

30 Survival of recessive and 

deleterious alleles in 

 4 

Course No. GP -506      Title: POPULATION GENETICS            Credits :- 2+1 

Practical : Lesson Plan                 

Lecture 
No 

                                                    Topic 

1, 2 & 3 Genetic exercise on probability; Estimation of gene frequencies; Exercises 

on factors affecting gene frequencies. 
4, 5 & 6 Estimation of average affect of gene substitution and breeding value; 

Exercises on inbreeding and linkage disequilibrium. 

7 Cavalli’s joint scaling test. 

8,9,  

10 & 11 

Exercises of different mating designs. Estimation of different population 
parameters from experimental data. 

12, 13 
&14 

Measurement of genotype-environment interaction. Genetic divergence. 

Suggested Readings 
Chawla V & Yadava RK. 2006. Principles of Population Genetics - A 

Practical Manual. Dept. of Genetics, CCS HAU Hisar. 

Falconer DS & Mackay J.1996. Introduction to Quantitative Genetics. 

Longman. 

Jain JP, Jain J & Parbhakaran, VT. 1992. Genetics of Populations. South 

Asia Books. 

Li CC. 1955. Population Genetics. The Univ. of Chicago Press. 

Mather K & Jinks JL. 1982. Biometrical Genetics. Chapman & Hall. 

Sorrens D & Doniel G. 2007. Methods in Quantitative Genetics. Series: 

Statistics for Biology and Health. Likelihood. 

Tomar SS. 1992. Text Book of Population Genetics. Universal Publication. 



Course No. GP-507    Title : Heterosis Breeding                 Credit:-
2+1=3 

Lesson Plan 

Theory  

Lecture 
No. 

Topic  Maximum 
Marks 

1 History of heterosis – Nomenclature, definitions of 
heterosis, Heterosis in natural population & inbred 
population.  

5 

2 Genetic consequences - Selfing in self pollinated crops, 
cross pollinated crops & asexually propagated crops. 

5 

3 Pre Mendelian  & post Mendelian ideas . 5 

4 Heterosis concept ; 

Genetic Basis : 

1. Dominance Hypothesis 

2. Over dominance Hypothesis 

3. Epistasis 

5 

5 Physiological basis of heterosis. 

1. Embryo development & heterosis 

2. Early Seedling growth & heterosis. 

3. Later growth & heterosis 

4. Mitochondrial complementation. 

3 

6 Biochemical & molecular  basis  of heterosis. 5 

7 Estimation of heterosis  

1. Average heterosis 

2. Heterobeltiosis 

3. Standard heterosis  

4 

8 Evolutionary concepts of heterosis &  Prediction of 
heterosis from various crosses. 

2 



9 Inbreeding depression, Definition, Frequency of 
inbreeding,  Genetic basis of inbreeding depression, 
Degrees of inbreeding depression. 

4 

10 Effects of inbreeding : 

1. Genetic effect 

2. Morphological effect. 

2 

11 Estimation of inbreeding depression.  

1. High 

2. Moderate 

3. Low 

4. No inbreeding depression 

Importance of inbreeding in exploitation of heterosis 

4 

12 Relationship between genetic distance & expression of 
divergence & Genetic distance analysis. 

3 

13 Morphological & molecular genetic distance in predicting 
heterosis. 

2 

14 Development of heterosis pools in germplasm/ genetic 
stocks & in breeds, Improvement of increase heterosis. 

 

2 

15 Male sterility : - Defination, Feature of Male sterility, 
Types of male sterility  

1. Genetic Male sterility 

2. Cytoplasmic Male sterility 

3. Cytoplasmic genetic Male sterility 

4. Chemical induced Male sterility 

5. Transgenic Male sterility 

5 

16 Use of Male sterility :- In heterosis breeding maintenance, 
transfer & restoration of different types of Male sterility 

5 

17. Self incompatibility  :- Defination Types ; 5 



1. Heteromorphic system 

2. Homomorphic system  

a) Gametophytic  

b) Sporophytic  use of self in compatibility in development 
of   

     hybrids. 

18 Hybrid seed production system - 3 line, 2 line & 1 line 
system. 

3 

19 Development of inbred lines : 

1. Conventional method / Selfing of heterozygous. 

2. Non – Conventional method :- Use of monoploids. 

5 

20 Evaluation of inbred lines : 

1. Top cross methods ( Conventional method ) General 
combining  

    ability  

2. Single cross method. 

4 

21 Maintenance  of A, B & R lines Commercial exploitation of 
heterosis.  

4 

22 Fixation of heterosis in self, cross & asexually 
propagated crops. 

1. Asexually reproduction. 

2. Apomixis 

3. Balanced lethal system. 

4. Polyploidy. 

4 

23 Development of male sterile line - Transfer of male sterile 
line, problems & prospects   

4 

24 Organceller heterosis & Complementation. 2 

25 Creation of male sterility through genetic engineering & its 
exploitation in heterosis. 

4 



26 Heterosis breeding in wheat, rice, maize, cotton, pearl 
millet, sorghum & oil seed crops. 

5 

Practical : 

 

Practical 
No. 

Topic 

1. Calculation of selection indices and selection differential.  

2. Characterization of male sterile line in millets using morphological 
descriptors 

3. Identification of restorer lines & diversification of male sterile 
source. 

4. Creation  of male sterile, its diversification & identification of 
restorer lines in forage crops.  

5. Development  of male sterile in oilseeds, pulses & cotton.  

6. Problems of Apomicts  breeding. 

7. Estimation of heterotic parameters in self pollinated crops 

8. Estimation of heterotic parameters in cross  pollinated crops 

9. Estimation of heterotic parameters in asexually propagated crops 

10. Estimation of heterosis. 

11. Current status & future trends of hybrid of different crops 

Suggested Readings : 

1. Richards AJ. 1986. Plant Breeding Systems. George Allen & Unwin. 

2. Srivastava S & Tyagi R. 1997. Selected Problems in Genetics. Vols. I, II. 
Anmol Publ. 

3. Proceedings of Genetics and Exploitation of Heterosis in Crops – An 
International Symposium CIMMYT, 1998 

4. Metter LE & Gregg TG. 1969. Population Genetics and Evolution. Prentice-
Hall. 

 



GP 508          Credit :2+1 

CELL BIOLOGY AND MOLECULAR GENETICS 

UNIT I 

Ultrastructure of the cell; Differences between eukaryotic and prokaryotic cells, 
macromolecules; Structure and function of cell wall, nuclear membrane and plasma 
membrane; Cellular Organelles – nucleus, plastidschloro/ chromoplast, mitochondria 
endoplasmic reticulum, Golgi complex, lysosomes, peroxisomes. 

UNIT II 

Bioenergetics; Ultrastructure and function of mitochondria and biological membranes; 
Chloroplast and other photosynthetic organelles; Interphase nucleus- Structure and 
chemical composition; Cell division and physiology of cell division. 

UNIT III 

Historical background of molecular genetics; Genetic material in organisms; Structure 
and properties of nucleic acid, DNA transcription and its regulation – Transcription 
factors and their role; Genetic code, regulation of protein synthesis in prokaryotes and 
eukaryotes – ribosomes, t-RNAs and translational factors. 

UNIT IV 

Transposable elements; Mechanisms of recombination in prokaryote; DNA 
organization in eukaryotic chromosomes – DNA content variation, types of DNA 
sequences – Unique and repetitive sequences; organelle genomes; Gene amplification 
and its significance; Proteomics and protein-protein interaction; Signal transduction; 
Genes in development; Cancer and cell aging. 

Lecture Topics Marks 
1 Ultra structure of The Cell  

Types of Cell: - Parenchyma cells, Collenchyma cells, 
Sclerenchyma cells  

5 

2 Structure and function of cell wall 

3 Tissue types: - Xylem, Phloem 

4, 5 Parts of Cells: - Cell membrane, Cell wall, Nuclear membrane, 
Plasma membrane, Vacuole, Plastids, Chloroplast and other 
photosynthetic organelles, Leucoplast, Chromoplast, Golgi 
Complex, Lysosomes, Peroxisomes, Ribosome, Endoplasmic 
reticulum, Mitochondrion, Lysosome, Cytoplasm, Nucleus, 
DNA, Chromatin, RNA  

5 

6 Eukaryotic Cells: - Origin and evolution 5 



Cell features: Internal membrane , Mitochondria and plastids, 
Cytoskeletal structures , Plant cell wall  

7 Differences between eukaryotic cells: - Animal cell, Plant cell, 
Fungal cell, Other eukaryotic cells 

8 Prokaryotic Cells: - Evolution of prokaryotes, Relationship to 
eukaryotes, Difference between eukaryotic and prokaryotic cells 

5 

9 Bioenergetics:- Overview, Ultra structure and function of 
mitochondrial and biological membrane, Cell division and 
physiology of cell division, Photosynthetic membrane and 
Organelles 

10  Historical background of molecular genetics  

Mendelian inheritance and classical genetics 

11 Structure and properties of nucleic acid 10 

12 Physical definitions: - RNA genes and genomes, Functional 
structure of a gene, Chromosomes  

13 Gene expression : Genetic code, Transcription factors and their 
role , Translation, Regulation of protein synthesis in prokaryotes 
and eukaryotes, t-RNA and translational factors 

5 

14 DNA replication and inheritance: Molecular inheritance,  
Mutation  

5 

15 Genome: Chromosomal organization, Number of genes, Genetic 
and genomic nomenclature 

16 Transposable elements: -Types of transposons, 
Retrotransposons,  

10 

17 Retroviruses as transposable elements, DNA transposons 

18 Examples of Transposable elements, Evolution of 
transposons, Applications of transposons 

19 Mechanisms of recombination in prokaryote: Chromosomal 
crossover, Gene Conversion, Non-homologous recombination  

10 

20 DNA organization in eukaryotic chromosomes – Chromosomes 
in eukaryotes, Chromatin- Interphase chromatin, Metaphase 
chromatin and division, DNA content variation 

10 



21 Repeated sequence (DNA) 

Tandem repeats: Satellite DNA, Minisatellite, Microsatellite  

Uses of repeated sequence 

22 Gene amplification and its significance: - PCR principles and 
procedure,  PCR stages, Application of PCR , Isolation of 
genomic DNA, Amplification and quantitation of DNA, PCR in 
diagnosis of diseases, Variations on the basic PCR technique  

10 

 

23 Proteomics: -  

Examples of post-translational modifications:- Phosphorylation, 
Ubiquitination, Additional modifications 

 Methods of studying proteins: - Determining proteins which are 
post-translationally modified, Determining the existence of 
proteins in complex mixtures  

10 

25 Establishing protein-protein interactions  

Practical applications of proteomics:- Biomarkers, Alzheimer's 
disease, Heart disease 

26 Protein databases 

Limitations to genomic study 

10 

27 Applications of proteomics  

28 Singal transduction, Gene in development, Cancer and Cell 
aging 

 

Practical 

Morphological and Gram staining of natural bacteria; Cultivation of bacteria in 
synthetic medium; Determination of growth rate and doubling time of bacterial cells 
in culture; Demonstration of bacteriophage by plaque assay method; Determination of 
soluble protein content in a bacterial culture. Isolation, purification and raising clonal 
population of a bacterium; Biological assay of bacteriophage and determination of 
phage population in lysate; Study of lytic cycle of bacteriophage by one step growth 
experiment; determination of latent period and burst size of phages per cell; 
Quantitative estimation of DNA, RNA and protein in an organism; 

Numericals: problems and assignments.  

 



Practical 
No. 

Topics 

1 Safety Rules in the Laboratory 

2 Morphological and Gram staining of natural bacteria 

3 Cultivation of bacteria in synthetic medium 

4 Determination of growth rate and doubling time of bacterial cells in culture 

5 Demonstration of bacteriophage by plaque assay method 

6 Determination of soluble protein content in a bacterial culture 

7 Isolation, purification and raising clonal population of a bacterium 

8 Biological assay of bacteriophage and determination of phage population in 
lysate 

9 Study of lytic cycle of bacteriophage by one step growth experiment 

10 Determination of latent period and burst size of phages per cell 

11 DNA isolation from Plant, bacteria using CETAB method  

12 DNA isolation from Plant DNA by using potassium acetate  method 

13 Gel electrophoresis technique 

14 Quantitative estimation of DNA 

15 RNA and protein in an organism 

Suggested Readings 

Bruce A.2004. Essential Cell Biology. Garland. Karp G.2004. Cell and Molecular 
Biology: Concepts and Experiments. John Wiley. 

Klug WS & Cummings MR 2003. Concepts of Genetics. Scot, Foreman & Co.  

Lewin B. 2008. IX Genes. John Wiley & Sons 

Lodish H, Berk A & Zipursky SL. 2004. Molecular Cell Biology. 5th Ed. WH 
Freeman. 

Nelson DL & Cox MM. 2005. Lehninger’s Principles of Biochemistry. WH Freeman 
& Co. 

Russell PJ. 1996. Essential Genetics. Blackwell Scientific Publ. 

Schleif R.1986. Genetics and Molecular Biology. Addison-Wesley Publ. Co. 



Course No. GP 509 Title:BIOTECHNOLOGYFOR CROP IMPROVEMENT   
     Credits2+1     Lesson Plan 

Theory 

Lecture 
No. 

Topic Maximum 
Marks 

UNIT I 
1 Biotechnology and its relevance in agriculture; 

Definitions, terminologies and scope in plant breeding. 
2 

UNIT II 
2 Tissue culture- History, callus, suspension cultures, 

cloning 
5 

3 Regeneration; Somatic embryogenesis; Anther culture; 
somatic hybridization techniques.  

5 

4 Meristem, ovary and embryo culture; cryopreservation. 5 

UNIT III 
5 Techniques of DNA isolation, quantification and analysis.  5 

6 Genotyping; Sequencing techniques; Vectors, vector 
preparation and cloning 

5 

7, 8 Biochemical and Molecular markers: morphological, 
biochemical and DNA-based markers (RFLP, RAPD, 
AFLP, SSR, SNPs, ESTs etc.)  

6 

9 Mapping populations (F2s, back crosses, RILs, NILs and 
DH). 

5 

UNIT IV 
10, 11 Molecular mapping and tagging of agronomically 

important traits. Statistical tools in marker analysis, 
Robotics.  

5 

12 Marker-assisted selection for qualitative and quantitative 
traits. 

5 

13 QTLs analysis in crop plants, Gene pyramiding 5 

UNIT V 
14, 15 Marker assisted selection and molecular breeding. 

Genomics and genoinformatics for crop improvement. 
5 



16 Integrating functional genomics information on 
agronomically /economically important traits in plant 
breeding. 

5 

17 Marker-assisted backcross breeding for rapid 
introgression, Generation of EDVs. 

5 

UNIT VI 
18,19,20 Recombinant DNA technology, transgenes, method of 

transformation, selectable markers and clean 
transformation techniques, vector-mediated gene transfer, 
physical methods of gene transfer.  

6 

21 Production of transgenic plants in various field crops: 
cotton, wheat, maize, rice, soybean, oilseeds, sugarcane 
etc. Commercial releases. 

6 

UNIT VII 
22 Biotechnology applications in male sterility/hybrid 

breeding, molecular farming. 
5 

UNIT VIII 
23, 24 MOs and related issues (risk and regulations); GMO; 

International regulations, biosafety issues of GMOs; 
Regulatory procedures in major countries including India, 
ethical, legal and social issues; Intellectual property rights 

5 

UNIT IX 
25, 26 Bioinformatics & Bioinformatics tools. 5 

UNIT X 
27, 28 Nanotechnology and its applications in crop improvement 

programmes 
5 

Practical: 

Practical 
No. 

Topic 

1 Requirements for plant tissue culture laboratory-Techniques in plant 
tissue culture - Media components and media preparation -Aseptic 
manipulation of various explants ; observations on the contaminants 
occurring in media –interpretations. 

2 Inoculation of explants; Callus induction and plant regeneration.  

3 Plant regeneration; Standardizing the protocols for regeneration. 



4 Hardening of regenerated plants; Establishing a greenhouse and 
hardening procedures. 

5, 6 Visit to commercial micropropagation unit. 

7,8 Transformation using Agrobacterium strains. 

9 GUS assay in transformed cells / tissues 

10,11 DNA isolation, DNA purity and quantification tests 

12 Gel electrophoresis of proteins and isozymes, 

13 Gel scoring and data analysis for tagging and phylogenetic relationship 

14 Construction of genetic linkage maps using computer software. 

Course No. :  GP-510     Credits :  2+1 

Title   :  Breeding for biotic and abiotic stress resistance 

Theory 

Lesion plan 

Lecture 
No. 

Topic Maximum 
Marks (%) 

1. Importance of plant breeding with special reference to 
biotic and abiotic stress resistance, classification of biotic 
stresses 

3 

2. Major pests and diseases of economically important crops, 
concepts in insect and pathogen resistance 

4 

3. Analysis and inheritance of resistance variation, Host 
defense responses to pathogen invasions,  

4 

4. Biochemical and molecular host defense mechanisms 4 

5. Acquired and induced immunity and systemic acquired 
resistance (SAR), host pathogen interaction, 

3 

6. Gene-for-gene hypothesis, molecular evidence for its 
operation and exceptions. 

4 

7. Concept of signal transduction and other host defense 
mechanisms against viruses and bacteria 

4 



8. Types and genetic mechanisms of resistance to biotic 
stresses-horizontal and vertical resistance in crop plants. 

4 

9. Quantitative resistance / adult plant resistance and slow 
rusting resistance. 

3 

10. Classical and molecular breeding methods. 6 

11. Measuring plant resistance using plant fitness, behavioural, 
physiological and insect gain studies. 

4 

12. Phenotypic screening methods for major pests and diseases. 4 

13. Recording of observations, correlating the observations 
using marker data. 

4 

14  Gene pyramiding methods and their implications. 3 

15&16. Classification of abiotic stresses, stress inducing factors- 
moisture stress/drought and water logging and 
submergence. 

5 

17. Stress inducing factors-Acidity, salinity/sodicity 4 

18. Stress inducing factors-high/low temperature, wind etc. 3 

19. Stress due to soil factors and mineral toxicity, physiological 
and phonological responses. 

3 

20. Emphasis of abiotic stresses in developing breeding 
methodologies. 

4 

21. Genetics of abiotic stress resistance 2 

22. Genes and genomics in breeding cultivars suitable to low 
water regimes and water logging and submergence. 

6 

23 Genes and genomics in breeding cultivars suitable to high 
and low/freezing temperatures. 

24. Utilizing MAS procedures for identifying resistant types in 
important crops like rice, sorghum, wheat, cotton. 

4 

25. Breeding for resistance to stresses caused by toxicity, 
deficiency, and pollutants/contaminants in soil, water and 

4 



environment. 

26. Exploitation of wild relatives as a source of resistance to 
biotic and abiotic factors in major field crops. 

3 

27. Transgenics in management of biotic and abiotic stresses, 
use of toxins, protease inhibitors, lectins 

8 

28. Transgenic in management of biotic and abiotic stresses, 
use of chitnases and Bt for disease and insect pest 
management. Achievement. 

 Total Marks 100 

 

Practical 

Practical 
No. 

Topic 

1. Phenotypic screening techniques for sucking pests and chewing pests and 

ways to combating them. Traits to be observed at plant and insect level. 

2. Phenotypic screening techniques for nematodes and borers and ways to 

combating them. 

3. Weeds, ecological and environmental impacts on the crops and breeding 

for herbicide resistance. 

4. Evaluating the populations like RILs, NILs etc. for pest resistance. 

5. Use of standard MAS procedures 

6. Phenotypic screening methods for disease caused by fungi and bacteria, 

symptoms and data recording and use of MAS procedures. 

7. Screening forage crops for resistance to sewage water and tannery 

effluents and quality parameters evaluation. 

8. Screening crops for drought and flood resistance, factors to be considered 

and breeding strategies. 

9. Screening varieties of major crops for acidity and alkalinity-their effects 

and breeding strategies. 

10. Understanding the climatological parameters and predisposal of biotic and 

abiotic stress factors and ways of combating them. 

 



Suggested readings 

Singh BD 2005. Fundamentals of plant breeding. Kalyani Publications. New Delhi. 

Chahal GS & Ghosal SS. 2002. Priciples and Procedures of plant breeding- 

Biotechnological and conventional Approaches. Narosa Pbl. 

Agrios GN 2000. Principals of plant pathology. Academic press New York. 

BlumA 1988. Plant breeding for stress environment. CRC press. 

Christiansen MN and Lewis CF 1982. Breeding plants for less favourable 

environments. Wiley International. 

Fritz RS and Simms EL (Eds.). 1992. Plant resistance to herbivores and pathogens : 

Ecologigy, evolution, and genetics. The University of Chicago Press. 

Li PH and Sakai A 1987. Plant cold hardiness. Liss, New York. 

Luginpill P. 1969. Developing resistant plant-The ideal method of controlling insects. 

USDA, ARS, Washington DC. 

Maxwell FG and Jennings PR (Eds.). 1980. Breeding plant resistant to insects. John 

Wiley and Sons. 

Painter RH. 1951. Insect resistance in crop plants. MacMillan, New Yark. 

Russel GE. 1978. Plant breeding for pest and disease resistance. Butteworths. 

Sakai A and Larcher W. 1987. Frost survival in plants. Spinger Verlag. 

Turner NC and Kramer PJ. 1980. Adaptation to of plants to water and high 

temperature stress. John Wlliey Sons. 

Van der Plank. 1982. Host-pathogen interactions in plant disease. Academic Press. 



Course No. :  GP-511     Credits :  2+1 

Title   :  Breeding cereals, forage and sugarcane 

Theory 

Lesion plan 

Lecture 
No. 

Topic Maximum 
Marks (%) 

1. Rice: Evolution and distribution of species and forms- wild 

relatives germplasm; genetics- cytogenetics and genome 

relationship- Breeding objectives- yield, quality characters, 

biotic and abiotic stress resistance etc 

10 

2. Rice: -Hybrid rice breeding- potential and outcome- 

Aerobic rice, its implications and drought resistance 

breeding. 

3. Wheat: Evolution and distribution of species and forms – 

wild relatives and germplasm 

10 

4. Wheat: cytogenetics and genome relationship; breeding 

objectives- yield, quality characters ,biotic and abiotic stress 

resistance, exploitation of heterosis etc; 

5 & 6. Sorghum: evolution and distribution of species and forms- 

wild relatives and germplasm- cytogenetics and genome 

relationship- Breeding objectives- yield, quality characters, 

biotic and abiotic stress resistance etc. 

8 

7 & 8. Pearl millet : Evolution and distribution of species and 

forms- wild relatives and germplasm- cytogenetics and 

genome relationship- Breeding objectives- yield, quality 

characters, biotic and abiotic stress resistance etc. 

8 

9. Maize: evolution and distribution of species and forms- 

wild relatives and germplasm- cytogenetics and genome 

relationship-  

8 

10. Maize: Breeding objectives- yield, quality characters, biotic 

and abiotic stress resistance etc. QPM and Bt maize- 



strategies and implications- 

11 &12. Heterosis breeding attempts taken in sorghum, pearl millet 

and Maize; Minor millets: 

8 

13 &14. Minor millets- evolution and distribution of species and 

forms- wild relatives and germplasm- cytogenetics and 

genome relationship- Breeding objectives- yield, quality 

characters, biotic and abiotic stress resistance etc. 

6 

15. Sugarcane: evolution and distribution of species and forms- 

wild relatives and germplasm- cytogenetics and genome 

relationship- 

10 

16. Sugarcane: Breeding objectives- yield, quality characters, 

biotic and abiotic stress resistance etc.- 

17. Forage grasses: evolution and distribution of species and 

forms- wild relatives and germplasm- cytogenetics and 

genome relationship-  

5 

18. Forage grasses: Breeding objectives- yield, quality 

characters and palatability studies; abiotic stress resistance 

etc.synthetics, composites and apomixes 

19 & 

20. 

Forage Legumes : evolution and distribution of species and 

forms- wild relatives and germplasm- cytogenetics and 

genome relationship Breeding objectives- yield, quality 

characters, biotic and abiotic stress resistance etc 

5 

21 &22 Tree fodders: evolution and distribution of species and 

forms- wild relatives and germplasm- cytogenetics and 

genome relationship- Breeding objectives- yield, quality 

characters, biotic and abiotic stress resistance etc. 

palatability studies. 

5 

23 &24 Distinguishing features of popular released varieties in 

Rice, Sorghum and Wheat, their applications to DUS 

testing- Maintenance of seed purity- Nucleus and Breeder 

seed production. 

6 

25 &26 Distinguishing features of popular released varieties in 6 



Pearl millet, Maize and other millets- their applications to 

DUS testing- Maintenance of seed purity- Nucleus and 

Breeder seed production. 

27 &28 Distinguishing features of popular released varieties in 

Sugarcane, forage grasses and legumes and their 

applications to DUS testing- Maintenance of seed purity- 

Nucleus and Breeder seed production. 

5 

 Total marks : 100 

 

Practical 

Practical 
No. 

Topic 

1. Floral biology- emasculation- pollination techniques in rice, wheat and 
sorghum. 

2. Floral biology- emasculation- pollination techniques in maize, pearl millet 
and sugarcane. 

3. study of range of variation for yield and yield components Study of 
segregating populations and their evaluation 

4. Trait based screening for stress resistance in crops of importance 

5. Learning on the Standard Evaluation System (SES) and descriptors; Use 
of softwares for database management and retrieval. 

6. Practical learning on the cultivation of fodder crop species on sewage 
water; analysing the for yield components and palatability. 

7. Laboratory analysis of forage crops for crude protein, digestibility percent 
and other quality attributes 

8-9. Visit to animal feed producing factories 

10. learning the animal experiments related with palatability and digestibility 
of fodder. 

 

Suggested Readings 



Agrawal RL.1996. Identifying characteristics  of crop varieties. Oxford & IBH 

Bhal PN & Salimath PM. 1996. Genetics, cytogenetics and breeding of crop plants 

.Vol. I. Pulses and Oilseeds. Oxford & IBH. 

Chandraratna MF.1964.Genetics and breeding Rice. Longmans. 

Chopra VL & Prakash S. 2002. Evolution and Adaptation of cereal Crops. Oxford & 

IBH. 

Gill KS 1991. Pearl millet and its improvement. ICAR. 

IRRI 1964.vRice genetics and cytogenetics. Elsevier. 

IRRI 1986. Rice genetics. Proc. International Rice Genetics Symposium. IRRI, Los 

Bonas, Manila Philippines. 

IRRI 1991. Rice genetics II. Proc. International Rice Genetics Symposium. IRRI, Los 

Bonas, Manila Philippines. 

IRRI 1996. Rice genetics III. Proc. International Rice Genetics Symposium. IRRI, Los 

Bonas, Manila Philippines. 

IRRI 2000. Rice genetics IV. Proc. International Rice Genetics Symposium. IRRI, Los 

Bonas, Manila Philippines. 

Jennings PR, Coffman WM and Kauffman HE 1979. Rice improvement. IRRI, Los 

Bonas, Manila Philippines. 

Kanniyan S, Uthamasamy S, Theodore RK and Palaniswamy S. 2002. New 

dimensions and approaches for sustainable agricultural. Directoractorate of 

Extension Education, TNAU, Coimbatore. 

Murthy DS, Tabo R and Ajayi O. 1994. Sorghum hybrid seed production and 

management. ICRISAT, Patencheru, Hyderabad. 

Nanda JS. 1997. Mannual on rice breeding. Kalyani 

Ram HH and Singh HG. 1993. Crop breeding and genetics. Kalyani. 



Singh SG, Mishra SN, Singh TB, Ram HH and Singh DP. (Eds). 1994. Crop breeding 

in India. International Book Distributing Co. 

Salfer GA. (Eds). 1994. Genetic improvement of field crops. Marcel Dekker. 

Course No.: GP-512 Title : Breeding legumes, oilseeds and fibre crops    

    Credits: 2+1 

Lesion plan 

Theory 

Lecture 
No. 

Topic Maximum 
Marks (%) 

1. Pigeonpea – Evolution and distribution of species and 
forms; Wild relatives and germplasm; 
Genetics,Cytogenetics and Genome relationship; 

8 

2. Pigeonpea – Morphological and molecular descriptors used 
for differentiating the accessions; Breeding objectives- 
yield, quality characters, biotic and abiotic stress etc 

3. Pigeonpea –– Hybrid technology, maintenance of male 
sterile,fertile and restorer lines, progress made at ICRISAT 
and other Institutes. 

4. Chikpea – Evaluation and distribution of species and forms- 
Wild relatives and germplasm- cytogenetics and genome 
relationship; Breeding objectives- yield, quality characters, 
biotic and abiotic stress etc; Protein quality improvement; 

7 

5. Chikpea - conventional and modern plant breeding 
approaches, progress made – Breeding for anti nutritional 
factors. 

6. Greengram:- Evaluation, cytogenetics and genome 
relationship; Learning the descriptors; breeding objectives 
yield, quality chararacters, biotic and abiotic stress etc.;  
Interspecific crosses attempted and its implications, reasons 
for failure ,ways of overcoming them. 

4 

7. Blackgram:- Evaluation, cytogenetics and genome 
relationship; Learning the descriptors; breeding objectives 
yield, quality chararacters, biotic and abiotic stress etc.;  

4 



Interspecific crosses attempted and its implications, reasons 
for failure ,ways of overcoming them. 

8. Field pea, lentil:- Evaluation, cytogenetics and genome 
relationship; Learning the descriptors; breeding objectives 
yield, quality chararacters, biotic and abiotic stress etc; 
Interspecific crosses attempted and its implications, reasons 
for failure ,ways of overcoming them. 

4 

9. Lathyrus, cowpea:- Evaluation, cytogenetics and genome 
relationship; Learning the descriptors; breeding objectives 
yield, quality chararacters, biotic and abiotic stress etc; 
Interspecific crosses attempted and its implications, reasons 
for failure ,ways of overcoming them. 

4 

10. Lablab-bean, mothbean: Evaluation, cytogenetics and 
genome relationship; Learning the descriptors; breeding 
objectives yield, quality chararacters, biotic and abiotic 
stress etc; Interspecific crosses attempted and its 
implications, reasons for failure ,ways of overcoming them. 

4 

11. Groundnut –Evolution and distribution of species and 
forms; Wild relatives and germplasm; cytogenetics and 
genome relationship. 

6 

12. Groundnut- Pod and kernel characters; Breeding objectives 
yield, quality characters, biotic and abiotic stress etc. 

13. Rapseed and mustard : Breeding objectives, utilization of 
wild relatives for yield and quality improvement ,biotic and 
abiotic stress etc; 

5 

14. Rapseed and mustard: Oil quality-characteristics in 
different oils; Evolution and distribution of species and 
forms; Wild relatives and germplasm; Genetics, 
cytogenetics and genome relationship. 

15 Soybean-  Breeding objectives, utilization of wild relatives 
for yield and quality improvement, biotic and abiotic stress 
etc 

6 

16. Soybean- Oil quality-characteristics; evolution and 
distribution of species and forms; Wild relatives and 
germplasm ;genetics cytogenetics and genome relationship. 



17. Sunflower- evolution and distribution of species and forms; 
Wild relatives and germplasm; Cytogenetics and genome 
relationship; 

6 

18. Sunflower- breeding objectives- yield, quality characters, 
biotic and abiotic stress; hybrid sunflower, constraints and 
achievements 

19. Sesame- evolution and distribution of species and forms; 
Wild relatives and germplasm; Cytogenetics and genome 
relationship; breeding objectives- yield, quality characters, 
biotic and abiotic stress 

4 

20. Safflower- evolution and distribution of species and forms; 
Wild relatives and germplasm; Cytogenetics and genome 
relationship; breeding objectives- yield, quality characters, 
biotic and abiotic stress 

5 

21. Niger: evolution and distribution of species and forms; 
Wild relatives and germplasm; Cytogenetics and genome 
relationship; breeding objectives- yield, quality characters, 
biotic and abiotic stress. 

3 

22. Caster : Evolution and distribution of species and forms; 
Wild relatives and germplasm; Cytogenetics and genome 
relationship, breeding objectives- yield, quality characters, 
biotic and abiotic stress etc.-Hybrid breeding in caster- 
opportunities , constraints and achievements. 

4 

23. Cotton :Evolution of cotton; breeding objectives- yield, 
quality characters, biotic and abiotic stress etc; 

10 

24. Cotton : Development and maintenance of male sterile 
lines- Hybrid development and seed production. 

25 Cotton :– Scenario of Bt cottons, evaluation procedures foe 
Bt cotton. 

26. Jute: Evolution and distribution of species and forms; Wild 
relatives and germplasm; Cytogenetics and genome 
relationship; breeding objectives – yield, quality characters, 
biotic and abiotic stress etc. 

3 

27. Mesta and minor fiber crops : Evolution and distribution of 4 



species and forms; Wild relatives and germplasm; 
Cytogenetics and genome relationship; breeding objectives 
– yield, quality characters, biotic and abiotic stress etc. 

28. Distinguishing features of released varieties in pulses, 
Maintenance of seed purity and seed production. 

9 

29. Distinguishing features of released varieties in oilseeds, 
Maintenance of seed purity and seed production. 

30. Distinguishing features of released varieties in cotton; 
Maintenance of seed purity and seed production. 

 Total marks : 100 

 

Practical 

Practical 
No. 

Topic 

1. Use of descriptors for cataloging – Floral biology- emasculation- 
pollination techniques; Study of  range of variation for yield and yield 
components- study of segregating populations in Redgram 

2. Use of descriptors for cataloging – Floral biology- emasculation- 
pollination techniques; Study of  range of variation for yield and yield 
components- study of segregating populations in Greengram, Blackgram 
Attempting crosses between blackgram and greengram. 

3. Use of descriptors for cataloging – Floral biology- emasculation- 
pollination techniques; Study of range of variation for yield and yield 
components- study of segregating populations in other pulse crops. 

4. Use of descriptors for cataloging – Floral biology, emasculation, 
pollination techniques of oilseed crops like Sesame and Groundnut 

5. Use of descriptors for cataloging – Floral biology, emasculation, 
pollination techniques of oilseed crops like Sunflower and Caster 

6. Cotton: Use of descriptors for cataloging- Floral biology-learning on the 
crosses between different species 

7. Cotton – Study of range of variation for yield and yield components- 
Study of segregating populations- evaluation- trait based screening for 



stress resistance 

8 Cotton -fiber  quality evaluation- conventional and modern approaches; 
analyzing the lint samples of different species, inter-specific and 
interracial derivatives for fiber quality and interpretation 

9. Development and maintenance of male sterile lines Evaluation of cotton 
cultures of different species for insect and disease resistance 

10. Learning the mechanisms of resistance, quantifying the resistance using 
various parameters 

11. Learning the  procedures on development of Bt cotton- Visit to cotton 
technology laboratory and spinning mills 

12. Learning on  cotton yarn production, its quality evaluation and uses. 

 

Suggested readings 

Agrawal R L 1996. Identifying Characteristics of crop varieties. Oxford & IBH 

Bhal PN & Salimath PM 1996. Genetics, cytogenetics and breeding of crops plants 

Vol. I. Pulses and oilseeds. Oxford & IBH. 

Chahal GS & Ghosal SS. 2002. Priciples and Procedures of plant breeding- 

Biotechnological and conventional Approaches. Narosa Pbl. 

Chopra VL 1997. Plant breeding . Oxford & IBH. 

Nath V & Lal C 1995. Oilseeds in India. Westvill Publ. House. 

Nigam J 1996. Genetic improvement of Oilseed crops. Oxford & IBH. 

Ram HH & Singh HG 1993. Crop breeding and genetics. Kalyani publishers  

 

Course No.: GP 513    Title : Breeding for quality traits Credits : 2+0                  

Lesson plan 

Theory 
 
 



Lecture 
No. 

Topics 
 

Maximum 
marks 

UNIT I 
1 Developmental biochemistry and genetics of carbohydrate.  8 

2 Developmental biochemistry and genetics of proteins, fats.  

3 Developmental biochemistry and genetics of vitamins, 
amino acids. 

 

4 Developmental biochemistry and genetics of anti 
nutritional factors. 

 

5 Nutritional improvement- a human perspective 3 

6 Breeding for grain quality parameters in rice and its 
analysis- golden rice and aromatic rice, breeding 
strategies, achievements and application in Indian context 

4 

7 Molecular basis of quality traits and their manipulation in 
rice,  

3 

8 Post harvest manipulation for quality improvement 2 

UNIT II 
9 Breeding for baking qualities in wheat, characters to be 

considered 
4 

10 Breeding strategies- Molecular and cytogenetic 
manipulations for quality improvement in wheat 

6 

11 Breeding for quality improvement in barley  8 

12 Breeding for quality improvement in  oat  

UNIT III 
13 Breeding for quality improvement in sorghum  8 

14 Breeding for quality improvement in pearl millet  

15 Quality protein maize- concept and breeding strategies 5 

16 Breeding for quality improvement in forage crops 5 

17 Genetic resource management for sustaining nutritive 
quality in crops 

4 

UNIT IV 



18 Breeding for quality in pulses 6 

19 Breeding for quality in pulses  

20 Breeding for quality in groundnut, sesame, sunflower and 
minor oilseeds 

6 

21 Breeding for quality in groundnut, sesame, sunflower and 
minor oilseeds 

 

22 Molecular basis of fat formation and manipulation to 
achieve more PUFA in oil crops 

2 

23 Genetic manipulation for quality improvement in cotton 6 

UNIT V 
24 Genetic engineering protocols for quality improvement- 

achievements made 
8 

25 Genetic engineering protocols for quality improvement- 
achievements made 

 

26 Value addition in crops 4 

27 Classification and importance quality characters 4 

28 Nutritional genomics and second generation transgenics 4 

Practicals 

Practical 
No. 

Topics 

1 Grain quality evaluation in rice 

2 Correlating and ageing and quality improvement in rice 

3 Quality analysis in millets 

4 Estimation of anti nutritional factors in different varieties/hybrids 

5 Quality parameters evaluation in wheat 

6 Quality parameters evaluation in pulses 

7 Quality parameters evaluation in oilseeds 

8 Quality parameters evaluation in cotton 

9 Quality parameters evaluation in forage crops 



10 Quality parameters evaluation in maize 

11 Value addition in crop plants 

12 Post harvest processing of major field crops 

13 Quality improvements in crops through tissue culture techniques 

14 Evaluating the available populations like RIL, NIL etc. for quality 
improvement using MAS procedures 

 
Course No.: GP 514 GENE REGULATION AND EXPRESSION 2+0  

Objective 

To provide insight into recent advances in the phenomenon of gene regulation and 
mechanisms by which plants and microbes express different traits and how these are 
modified during different stages. 

Lesson Plan 

Lecture 

No. 

Topic Subtopics Maximum 

Marks 

1-2 Introduction What is Gene regulation-purpose, scope 06 

3-6 The Process of 

gene regulation 

and levels of 

gene controls 

The process of gene regulation and 

mechanisms in prokaryotes and eukaryotes; 

Operon concept 

10 

7-8 Coordinated 

genetic 

regulation 

Anthocyanin and gene families in maize; 

Genetic and molecular basis depending on 

tissue specificity 

06 

9-11 Gene 

expression 

Transposons in plant gene expression, types, 

importance, cloning-transposon tagging 

10 

12-13 Light regulated 

gene expression 

Model systems in Arabidopsis and maize 06 

14-15 Epigenetic 

phenomenon  

Paramutations, Imprinting of genes and 

genomes, examples, importance 

08 

16-17 Transgene 

expression & 

The mechanisms involved, pre and post 

transcriptional gene silencing 

08 



Gene silencing 

18 Regulatory 

genes 

What are regulatory genes, horizontal and 

vertical homology 

06 

19-21 Transformation What is transformation, steps involved in it, 

regulatory genes as visible markers 

10 

22 Reporter 

systems 

What are reporter systems? There role to 

study gene expression 

06 

23 Combinatorial 

gene control 

The concept, coordinated and combinatorial 

gene regulation 

06 

24-25 Eukaryotic 

transcriptional 

control 

Translational and post-translational 

Regulation, splicing 

06 

26 Signal 

transduction 

Mechanism, process of signal transduction 

with examples 

06 

27-28 Stress-induced 

gene 

expression, 

gene traps and 

enhancer traps 

Definition, need of using them, gene traps in 

plants 

06 

 

Suggested Readings 

1. Lewin B. 2008. Genes IX. John Wiley & Sons. 
2. Schleif R.1986. Genetics and Molecular Biology. Addison-Wesley. 
3. Russell PJ. 1996. Essential Genetics. Blackwell Scientific Publ. 
4. Brown TA. 2002. Genomes. Bios Scientific Publ. 
5. Tamarin RH. 1999. Principles of Genetics. Wm C Brown Publ. 
6. Griffiths AJF. 2000. An Introduction to Genetic Analysis. WH Freeman. 
7. Hexter W & Yost HT. 1976. The Science of Genetics. Prentice Hall. 
8. Singer M & Berg P.1991. Genes and Genomes. John Wiley & Sons. 
9. Hartl DL & Jones EW. 1998. Genetics Principles and Analysis. Jones & Barlett 

Publ. 
10. Micklos DA & Freyer G. 2003. DNA Science - A First Course. CPL Scientific 

Publ. 
11. Brooker RJ. 2004. Genetics Analysis and Principles. Addison-Wesley 

Longman. 
12. Watson JD. 2004. Molecular Bilology of the Gene. Pearson Edu. 



13. Alberts B; J. Lewis; Raff, K. Roberts and J.D.Watson (1994). Molecular 
Biology of the Cell. 3rd  Ed. Garland publishing, New York. 

14. Gupta PK (2007). Genetics-Classical to Modern, Rastogi Publications, Meerut. 
15. Patricia S. Springer (2000) Gene Traps: Tools for Plant Development and 

Genomics. Plant Cell 12:1007–1020 
 

GP 515  MAINTENANCE BREEDING AND CONCEPTS OF    

VARIETY RELEASE AND SEED PRODUCTION 

Credit;1+1 

Objective 

To apprise the students about the variety deterioration and steps to maintain the purity 
of varieties & hybrids and principles of seed production in self & cross pollinated 
crops. 

Theory 

Lesson Plan 

Lecture 

No. 

Topic Subtopics Maximum 

Marks 

1-2 Variety 

Development 

and 

Maintenance 

Definition- variety, cultivar, extant variety, 

essentially derived variety, independently 

derived variety, reference variety, farmers’ 

variety, hybrid, and population; Variety 

testing, release and notification systems in 

India and abroad. 

10 

3-4 DUS testing DUS Descriptors for major crops; Genetic 

purity concept and maintenance breeding. 

05 

5 Factors 

responsible for 

genetic 

deterioration of 

varieties 

Safeguards during seed production. 04 

6-7 Maintenance 

of varieties 

Maintenance of varieties in self and cross-

pollination crops, isolation distances in 

04 



various crops 

8 Principles of 

seed 

production 

Methods of nucleus and breeder seed 

production. 

04 

9 Generation 

system of seed 

multiplication 

Nucleus, breeders, foundation and certified 

seeds 

04 

10-13 Quality seed 

production 

technology 

Quality seed production technology of self 

and cross-pollinated crop varieties viz. 

cereals & millets (wheat, barley, paddy, 

pearlmillet, sorghum, maize and ragi etc.); 

Pulses (greengram, blackgram, cowpea, 

pigeonpea, chickpea, fieldpea, lentil); 

Oilseeds (groundnut, soybean, sesame, 

castor, sunflower, safflower, linseed, 

rapeseed and mustard); fibres (cotton, jute) 

and forages (guar, forage sorghum, teosinte, 

oats, berseem, lucerne). 

10 

14 Seed 

certification 

procedures 

The steps involved in seed certification, 

Seed certification Agencies 

04 

15-16 Seed laws and 

plant variety 

protection 

regulations in 

India and 

international 

systems 

What is seed law? What is PVP & FRA? 

The procedure 

05 

Suggested Readings 

Agarwal RL. 1997. Seed Technology. 2nd Ed. Oxford & IBH. 

Chhabra AK. 2006. Practical Manual of Floral Biology of Crop Plants. Department 
of Plant Breeding. CCS HAU Hisar. 



Kelly AF. 1988. Seed Production of Agricultural Crops. Longman. 

McDonald MB Jr & Copeland LO. 1997. Seed Production: Principles and Practices. 
Chapman & Hall. 

Musil AF. 1967. Identification of Crop and Weed Seeds. Handbook No. 219, USDA, 
Washington, DC. 

Poehlman JM & Borthakur D. 1969. Breeding Asian Field Crops. Oxford & IBH. 

Singh BD. 2005. Plant Breeding: Principles and Methods. Kalyani. 

Thompson JR. 1979. An Introduction to Seed Technology. Leonard Hill. 

Tunwar NS & Singh SV. 1985. Handbook of Cultivars. ICAR. 

Practical 

Practical 
No. 

Topic 

1 Identification of suitable areas/locations for seed production 

2 Ear-to-row method 

3 Nucleus seed production 

4-5 Main characteristics of released and notified varieties, hybrids and parental 

lines 

6-7 Identification of important weeds/objectionable weeds 

8-9 Determination of isolation distance and planting ratios in different crops 

10-12 Seed production techniques of varieties in different crops 

13-15 Hybrid seed production technology of important crops e.g. Cotton, 

Sorghum, Bajra 

 

 

 

 



Course No.- GP 516  Title: Germplasm collection, exchange and quarantine  
Credits: 2+1   

Theory 

Lesson plan 

 

Lecture 
No. 

Topic Maximum 
marks 

1 Germplasm exploration: Definition, History,  
importance of germplasm exploration; Distribution and 
extent of prevalent genetic diversity;  

03 

2 Phyto-geographical regions/ecological zones and 
associated diversity- Eight phyotogeographical zones- 
Western Himalayas, eastern Himalaysa, Central 
Himalayas, Assam, Gangetic plain, Indus plains, 
Deccan plateau and Malabar, Agro-ecological zones in 
India, Mapping eco-geographic distribution of 
diversity, Threatened habitats, use of flora. 

03 

3,4 Population and gene pool: Definition, concept, 
variations in population and their classification, gene 
pool classification- Primary, secondary, tertiary, Gene 
frequencies- definition, The Hardy- weinberg- law, 
Factors disturbing the equilibrium in populations- 
migration, mutation, selection and random drift.  

05 

5,6 Common alleles- easiest to sample, Rare alleles- 
requires adequate planning & strategy, Gene pool 
sampling- self, cross pollinated and vegetatively 
propagated species, sampling procedure- course and 
find grid,  sampling strategies- theoretical 
consideration, non-selective, random and selective 
sampling.  

04 

7,8 Plant exploration and collection- strategies and 
logistics, practical problems in plant exploration- non-
availability of collaborators, non-cooperation of local 
officers and local people, non availability of 
knowledgeable guide, non-availability of farmers 
during major festivals and election day, non- 
availability of rest houses/hotels, identification of 

05 



duplicates. 

9 Use of in-vitro methods in germplasm collection- 

importance, in-vitro procedures, handling at the 

recipient laboratory.  

03 

10 Ethnobotany- definition, history, methods of 
ethnobotanical studies, crop botany, farming systems, 
collecting wild relatives of crop plants, collection and 
preservation of specimens. 

 

05 

11 Herbarium specimen- importance and use of herbaria, 
preparation of herbarium specimen- techniques: 1) 
collection- how to collect,  field notes. 2) preservation 
of specimen- poisoning of specimens, pressing of the 
specimen, changing the pressed specimen, artificial 
drying of specimen, handling in wet condition, 
mounting of specimen, equipments. 

03 

12,13,14,15 Post exploration handing of germplasm collection, 
Taxonomy, origin and distribution, genetic diversity, 
germplasm collection and introduction, germplasm 
conservation, evolution, utilization, present status and 
future strategies in collection of major crops such as 
rice, maize, sorghum, sesamum, brassica, okra, egg 
plant, cotton, mango, etc.  

06 

16,17 Plant introduction -  Definition of plant introduction, 
principles, history, objectives, importance, types- 
primary and secondary introduction, procedure of plant 
introduction, merits and demerits of plant introduction. 

05 

18 Germplasm collection and exchange- definition, pre-
requisites, conventions, national and international 
legislation and policies. 

03 

19,20 Documentation and information management- 
introduction of documentation and information systems, 
data base management, types of techniques- 
hierarchical and relational, advantages, basic unit of 
information, Descriptors- scoring, coding and 
recording, international organizations, links related to 
genetic resources. 

05 



21 Plant quarantine- definition, introduction, history, 
principles, objectives and relevance, regulations and 
plant quarantine set-up in India. 

03 

22,23 Developing pest risk analysis, identifying pest free 
areas, pest and pathogen information data base, 
quarantine in relation to integrated pest management, 
economic significance of seed borne pests- insect, 
mites, non-insect pest, nematodes, bacteria, fungi, 
viruses, phtoplasma etc. 

 

03 

24 Detection and identification of pests- basic principles 
of detection, detection methods- visual examination, x- 
ray radiographs, transparency and staining technique, 
acoustical detection, washing test for nematode 
detection, seed washing test, incubation test. 

04 

25 Molecular tools and molucuar identification 
techniques- ELISA, hybridization technique, dot blot 
and elephoretic techniques, RELP, VNTR, in-situ 
hybridization, fluorescence detection technique, PCR. 

05 

26 Symptoms of pest damage, salvaging techniques for 
infested/infected germplasm- fumigation, heart 
treatment, chemical treatment, tissue culture, Post entry 
quarantine operation, seed treatment and other 
prophylactic treatments and facilities. 

04 

27 Domestic quarantine, seed certification, international 
linkage in plant quarantine, weaknesses and future 
thrust. 

02 

28 Genetically modified organisms- definition, history, 
general principle, uses, detection.  

04 

29,30 Biosafety- definition, concept, biosafety protocol, 
safety consideration for application for genetic 
engineering, assessment of risk criteria- 1. Nature of the 
crops 2. The environment into which it will be 
introduced. 3. Familiarity of the traits in specific crop 
plant species. 4. Probable risk to plant in new 
environment, evolution for biosafety, treaties and 
multilateral agriments governing tras-boundry 
movement of GEPs or GMOs India regulatory system 

05 



for biosafety  

 

Course No.- GP 516  Title: Germplasm collection, exchange and quarantine  Credits: 
2+1   

 

Practical 

Practical 

No. 

Topic 

1 Plant exploration and collection 

2 Techniques of coarse and fine grid surveys 

3 Identification of wild relatives of crop plants 

4 Sampling techniques of plant material 

5 Study of the quarantine regulations 

6 Visit to ports, airports 

7 Techniques for the detection of insects, mites, nematodes 

8 Techniques for the detection of bacteria, pathogens and viruses 

9 Use of visual, qualitative, quantitative, microscopic techniques 

10 Use of molecular and plant growth related techniques 

11 Detection of GMOs and GEPs 

12 Study of post-entry quarantine operation 

13 Seed treatment and other prophylactic treatment 

 

Readings : 

Cronquist A.J. 1981. An Integrated System of classification of flowering plants. 

Dhillon B.S., Tyagi R.K., Arjun Lal, Saxena S. 2004. Plant Genetic Management. 

Paroda R S & Arora R K 1991 Plant genetic resources, conservation and management.  

                         Concept and approaches 

Singh B P 1993 Principle and procedures of exchange of plant genetic resources  



                         conservation and management. 

Sivarajan V V 1991. Introduction of principles of plant taxonomy. 

Course No. GP 517 Title: DATA BASE MANAGEMENT, EVAL UATION
 AND UTILIZATION OF PGR  Credits: 2+1    

Theory 

Lesson Plan 

Lecture 

No. 

Topic Maximum 

Marks 

UNIT I 

1 Statistical techniques in management of germplasm. 5 

2, 3 Core identification, estimation of sample size during plant 

explorations, impact of sampling on population structure, 

sequential sampling for viability estimation. 

5 

4 Introduction of binomial, normal and negative cumulative 

normal. 

5 

5 Use of Probit scales, viability equations and numograms. 5 

6 Estimation of sample size for storage and viability testing. 5 

UNIT II 

7 Germplasm documentation. 5 

8 Basics of computer and operating systems. 5 

9 Database management system. 5 

10, 11 Use of statistical soft-wares, pictorial and graphical 

representation of data. 

5 

12 Introduction to communication network. 2 

UNIT III 

13 Germplasm management system- global scenario. 3 

14 Genetic variation in crop plants and management of 

germplasm collection, limitations in use of germplasm 

collections. 

5 

15 Necessity of germplasm evaluation, Predictive methods 5 



for identification of useful germplasm. 

16, 17 Characterization of germplasm and evaluation procedures 

including specific traits 

 

18,19 Gene markers and their use in PGR management. 5 

UNIT IV 

20 Management and utilization of germplasm collections 5 

21 Concept of core collection 5 

22, 23 Molecular markers and their use in characterization 10 

24 Evaluation and utilization of genetic resources 5 

25, 26 Pre-breeding/ genetic enhancement, utilizing wild species 

for crop improvement 

5 

27, 28 Harmonizing agro-biodiversity and agricultural 

development crop diversification participatory plant 

breeding. 

5 

 
Practical: 

Practical 

No. 

Topic 

1, 2  Basics of computer and operating systems 

3 Identification of useful germplasm 

4 Evaluation of crop germplasm 

5 Statistical techniques in management of germplasm 

6 Estimation of sample size for storage and viability testing 

 7, 8 Evaluation procedure and experimental protocols (Designs and their 

analysis) 

9 Designs and their analysis 

10 Assessment of genetic diversity 

11 Techniques of Characterization of germplasm 

12-14 Molecular markers and their use in characterization 



 
2. Name of the programme: Plant Physiology M.Sc.(Agri.) 

Semester 
No. 

Term 
No. 

Course No. Credits Title of the course offered by the 
department 

I 

 Major : 10 Credits 
PP-501* 3+1=4 Principles of Plant Physiology  
PP-508* 2+1=3 Morphogenesis, Tissue Culture and 

Transformation  
PP-511 2+1=3 Mineral Nutrition 
Minor : 6 Credits  
BIOCHEM- 
501 

2+1=3 
(BSKV/MPKV) 

Basic Biochemistry 

AGRO- 505 2+1=3 Agro Meteorology and crop weather 
Forecasting  

Non Credit Compulsory Course (NCCC): 2 Credits 
PGS- 501 0+1=1 Library and Information Services 
PGS- 504 0+1=1 Basic Concepts in Laboratory 

Techniques 
Total 11/12+4/5=16  

II 

 Major : 8 Credits  
PP-502* 2+0=2 Plant Developmental Biology 

physiological and Molecular Basis 
PP- 503* 2+1=3 Physiological and Molecular Responses 

of Plants to Abiotic Stresses  
PP- 504* 2+1=3 Hormonal Regulation of Plant Growth 

and Development  
Minor : 3 Credits  
GP- 508 2+1=3 Cell Biology and Molecular Genetics 
Supporting : 3/6 Credits 
STAT- 512 2+1=3 Experimental Design  
SOIL- 506 2+1=3 Soil Biology and Biochemistry  
Non Credit Compulsory Course (NCCC): 2 Credits 
PGS- 502 0+1=1 Technical Writing and Communication 

Skills 
PGS- 503 1+0=1 Intellectual Property and Its 

Management in Agriculture 
Total  10/12+4/5=14/17 

III 

 Major : 2 Credits  
PP- 506* 1+1=2 Physiology of Growth, Yield and 

Modeling 
Supporting : 3/2 Credits 
GP- 515 1+1=2 Maintenance Breeding, Concepts of 

Variety Release and Seed Production 
Non Credit Compulsory Course (NCCC): 2 Credits 
PGS- 505 1+0=1 Agricultural Research, Research Ethics and 

Rural Development programme 
PGS- 506 1+0=1 Disaster Management  

Total  3/2+2=5/4  
IV  Seminar : 1 Credit 



PP- 591 0+1=1 Master’s Seminar  
Total  0+1=1  

Total of I, II, III & IV  16+14/17+5/4=36/38 
   0+20=20 Research  

Grand Total  56/58  
Compulsory course** 
 
Course Curricula and syllabi: 

Course No. PP 501 

Title : PRINCIPLES OF PLANT PHYSIOLOGY      

Credits  3+1  

Theory Lesson Plan 

Lecture 
No. 

Unit 
No. 

Lecture Title Weight
age % 

1-2 I Cell organelles and their physiological functions, 

structure and physiological functions of cell wall, cell 

inclusions; cell membrane structure and functions. 

5 

3-5 II Soil and plant water relations, water and its role in 

plants, properties and functions of water in the cell 

water relations-cell water terminology, waterpotential 

of plant cells.   

6 

6-7 III Mechanism of water uptake by roots-transport in roots, 

aquaporins, movement of water in plants – Mycorhizal 

association on water uptake.   

4 

8-9 IV Water loss from plants-Energy balance-Solar energy 

input-energy dissipation at crop canopy level- 

evapotranspiration transpiration –Driving force for 

transpiration, plant factors influencing transpiration 

rate.   

4 

10-11 V Stomata structure and function – mechanism of 

stomatal movement, antitranspirants.  

4 

12-15 VI Physiology of water stress in plants: Influence of water 

stress at cell, organ, plant and canopy levels.  Indices 

for assessment of drought resistance.    

8 

16-18 VII The role of mineral nutrients in plant metabolism: 7 



Essential elements, classification based on function of 

elements in plants.  

19-20 VIII Uptake of mineral elements in plants –Mechanisms of 

uptake-translocation of minerals in plants.   

4 

21-23 IX Physiological and metabolic functions of  mineral 

elements, critical levels, deficiency symptoms, nutrient 

deficiency and toxicity.  Foliar nutrition.  

7 

24-28 X Photosynthesis and its importance in bio productivity. 

Photochemical process, photochemical reactions, CO  

reduction in Calvin cycle, supplementary pathway of C 

fixation in C4 and CAM plants and its significance.   

10 

29-32 XI Photorespiration and its relevance. Photosynthesis as a 

diffusive process-effect of environmental factors on 

photosynthetic rates. Synthesis of sucrose, starch, oligo 

and polysaccharides (composition of cell wall). 

Translocation of photosynthates and its importance in 

sink growth.   

8 

33-35 XII Mitochondrial respiration, growth and maintenance 

respiration, cyanide resistant respiration and its 

significance.   

7 

36-38 XIII Nitrogen metabolism: Inorganic nitrogen species (N2  

NO3  and NH3 ) and their reduction to aminoacids, 

protein synthesis and nucleic acids.   

6 

39-41 XIV Lipid metabolism- Storage, protective and structural 

lipids. Biosynthesis of fattyacids, diacyl and triacyl 

glycerol, fatty acids of storage lipids. Secondary 

metabolites and their significance in plant defence 

mechanism.   

6 

42-45 XV Growth and differentiation. Hormonal concept of 

growth and differentiation, plant growth hormones and 

their physiological role synthetic growth regulators, 

growth retardants., Apical dominanace, senescence, 

8 



fruit growth, abscission.  

46-48 XVI Photo morphogenesis: Photo receptors, phytochrome, 

cryptochrome, physiology of flowering- 

Photoperiodism and Vernalisation.  

6 

   100 

 

Suggested Readings   

Hopkins WG & Huner NPA. 2004.  Introduction to Plant Physiology . John  

Wiley & Sons.      

Salisbury FB & Ross C. 1992.  Plant Physiology.  4 th  Ed. Wadsworth Publ.       

Taiz L & Zeiger E. 2006.  Plant Physiology . 4th  Ed. Sinauer Associates. 

 

Course No. PP 501 

Title : PRINCIPLES OF PLANT PHYSIOLOGY      

Practical schedule 

 

Practical No. Title of the Practical 

1 Measurement of soil water status: 

2 Theory and principle of pressure plate apparatus, neutron probe, 

3 Measurement of plant water status: Relative water content, water 

saturation deficits Chardakov’s test.   

4 Theory and principle of pressure bomb, psychrometer and osmometer, 

5 Measurement of transpiration rate.   

6 Measurement of vapour pressure deficits,  

7 Theory and principle of porometry, diffusion prometer and Steady 

state porometer, 

8 Stomatal physiology, influence of ABA on stomatal closing.   

9 Mineral nutrients: Demonstration of energy requirement for ion 

uptake.   

10 Deficiency symptoms of nutrients, 

11 Radiant energy measurements, 



12 Separation and quantification of chlorophylls, 

13 O2  evolution during photosynthesis,  

14 Measurement of gas exchange parameters, conductance, 

photosynthetic rate, photorespiration, Respiration rates, 

15 Estimation of reducing sugars, starch. 

16 Estimation of NO3 , free a minoacids in the xylem exudates, 

quantification of soluble proteins. 

17 Bioassays for different growth hormones- Auxins, Gibberellins, 

Cytokinins, ABA and ethylene.  

18 Demonstration of photoperiodic response of plants in terms of 

flowering.  

 

Course No. PP 502                         

Title : PLANT DEVELOPMENTAL BIOLOGY – PHYSIOLOGICAL  AND   

          MOLECULAR BASIS                    

Credits :  2+0 

Theory Lesson Plan 

  

Lecture 
No. 

Unit 
No. 

Lecture Title Weight
age % 

1 I Plant Biodiversity, Concept of evolution in plants.   6 

2-3 II General Aspects – Novel features of plant growth and 

development; Concept of plasticity in plant 

development; Analysing plant growth.  

8 

4-6 III Seed Germination and Seedling Growth – Mobilization 

of food reserves during seed germination; tropisms; 

hormonal control of seed germination and seedling 

growth.   

8 

7-11 IV Shoot, Leaf and Root Development – Organization of 

shoot apical meristem (SAM); Control of cell division 

and cell to cell communication; Molecular analysis of 

SAM; Leaf development and 

15 



differentiation;Organization of root apical meristem 

(RAM); Root hair and trichome development; Cell fate 

and lineages.    

12-15 V Floral Induction and Development – Photoperiodism 

and its significance; Vernalization and hormonal 

control; Inflorescence and floral determination; 

Molecular genetics of floral development and floral 

organ differentiation; Sex determination.  

12 

16-18 VI Seed Development and Dormancy – Embryo and 

endosperm development; Cell lineages during late 

embryo development; Molecular and genetic 

determinants; Seed maturation and dormancy.   

1 

19-20 VII Senescence and Programmed Cell Death (PCD) – 

Senescence and its regulation; Hormonal and 

environmental control of senescence; PCD in the life 

cycle of plants.    

6 

21-24 VIII Light Control of Plant Development – Discovery of 

phytochromes and cryptochromes, their structure, 

biochemical properties and cellular distribution; 

Molecular mechanisms of light perception, signal 

transduction and gene regulation; Biological clocks and 

their genetic and molecular determinants  

12 

25-27 IX Embryonic Pattern Formation – Maternal gene effects; 

Zygotic gene effects; Homeotic gene effects in 

Drosophila; Embryogenesis and early pattern formation 

in plants.  

7 

28-29 X Regeneration and totipotency; Organ differentiation and 

development; Cell lineages and developmental control 

genes in maize.    

6 

30-31 XI Special Aspects of Plant Development and 

Differentiation – Pollen germination and pollen tube 

guidance; Phloem differentiation; Sex determination in 

6 



plants;   

32 XII Self-incompatibility and its genetic control; Heterosis 

and apomixis.  

4 

   100 

 

Suggested Readings  

Kabita Datta 2007.  Plant Physiology . Mittal Publ.  

Srivastava L.M. 2002.  Plant Growth and Development: Hormones and  

Environment.  Academic Press.   

Taiz L & Zeiger E. 2006.  Plant Physiology . 4  Ed. Sinauer Associates.   th 

Wareing PF & Phillips IDJ. 1981.  Growth and Differentiation in Plants . 3  Ed.  rd 

Pergamon Press.  

Wilkins MB. 1969.  Physiology of Plant Growth and    Development.  Tata  

McGraw-Hill.  

 

Course No. PP 503                 

Title : PHYSIOLOGICAL AND MOLECULAR RESPONSES OF PL ANTS  

TO  ABIOTIC STRESSES    

Credits :  2+1  

Theory Lesson Plan 

Lecture 
No. 

Unit 
No. 

Lecture Title Weight
age % 

1-4 I Response of plants to abiotic stresses: Abiotic stresses 

affecting plant productivity. Basic principles of a crop 

improvement programme under stress, Interactions 

between biotic and abiotic stresses.  

10 

5-7 II Drought-characteristic features, Water potential in the 

soil-Plant air continuum. Development of water 

deficits, energy balance concept. 

10 

8-9 III Transpiration and its regulation – stomatal functions.  5 

10-14 IV Physiological processes affected by drought. Drought 

resistance mechanisms: Escape Dehydration 

10 



postponement (Drought avoidance), Dehydration 

tolerance and characteristics of resurrection plants. 

Osmotic adjustment, Osmoprotectants, Stress proteins. 

Water use efficiency as a drought resistant trait.  

15-17 V Molecular responses to water deficit: Stress perception, 

Expression of regulatory and functional genes and 

significance of gene products.  

10 

18-20 VI Stress and hormones- ABA as a signaling molecule- 

Cytokinin as a negative signal. Oxidative stress: 

Reactive Oxygen Species (ROS). Role of scavenging 

systems (SOD catalase etc.).  

10 

21-23 VII High temperature stress: Tolerance mechanisms- role of 

membrane lipids in high temperature tolerance. 

Functions of HSP’s.  

10 

24-26 VIII Chilling stress: Effects on physiological processes. 

Crucial role of membrane lipids.  

10 

27-29 IX Salinity: Species variation in salt tolerance. Salinity 

effects at – Cellular and whole plant level, tolerance 

mechanisms. Salt tolerance in – Glycophytes and 

halophytes, Breeding for salt resistance.  

15 

30-32 X Heavy metal stress: Aluminium and cadmium toxicity 

in acid soils. Role of Phytochelatins (heavy metal 

binding proteins).  

10 

   100 

  

Suggested Readings    

Hopkins WG & Huner NPA. 2004.  Introduction to Plant Physiology . John  

Wiley & Sons.      

Salisbury FB & Ross C. 1992.  Plant Physiology.  4  Ed. Wadsworth Publ.       th 

Taiz L & Zeiger E. 2006.  Plant Physiology . 4  Ed. Sinauer Associates.   th 

 

 



Course No. PP 503 

Practical schedule 

 

Practical 
No. 

Title of the Practical 

1 Measurement of water status of plants, 

2 Determination of osmotic potential by vapour pressure and freezing point 

depression, 

3 Determination of soil water potential and content by psychrometry and 

other systems. 

4 Stress imposition and quantification, Stress –stomatal conductance. 

5 Canopy  temperature as a reflection of transpiration and root activity 

6 Water use –efficiency 

7 Determination at whole plant and single leaf level,Root- shoot  

signals 

8 ABA and cytokinin effect on stomatal behavior 

9 Heat tolerance and membrane integrity 

10 Sullivans heat tolerance test 

11 chilling tolerance 

12 Galactolipase and free fatty acid levels as biochemical markers for chilling 

damage 

13 Cold induced inactivation of O2  evolution of chloroplasts- as a  

screening technique for chilling tolerance. 

 

Course No. PP 504              

Title :  HORMONAL REGULATION OF PLANT GROWTH AND  

  DEVELOPMENT              

Credits : 2+1                                  

Theory Lesson Plan 

Lecture 
No. 

Unit 
No. 

Lecture Title Weight
age % 

1-6 I Definition and classifiacation of palnt growth 

regulators- Hormones, endogenous growth substances 

20 



and synthetic chemicals, Endogenous growth regulating 

substances other than hormones. tricontanol, Phenols –

polyamines, jasmonates, concept of death hormone.  

7-12 II Site of synthesis, biosynthetic pathways and 

metabolism and the influence on plant growth 

development of individual group of hormones- Auxins, 

Gibberlins, cytokinins, Abscisic acid and Ethylene 

Brassinosteroids.  

20 

13-15 III Hormone mutants and transgenic plants in 

understanding role of hormones.   

15 

16-21 IV Signal perception.transduction, and effect at functional 

gene level of different hormones- Auxins- cell 

elongation, Gibberellins -, germination of dormant 

seeds, cytokinins- cell division. Retardation of 

senescence of plantparts, Abscisic acid-Stomatal 

closure and induction of drought resistance, Ethylene- 

fruit ripening.  

20 

22-27 V Interaction of hormones in regulation of plant growth 

and development processes. Rooting of cuttings-

Flowering. Apical dominance, molecular aspects of 

control of reproductive growth and development.   

15 

28-32 VI Synthetic growth regulators- Classification, their effect 

on plant growth and development. Practical utility in 

agriculture and horticulture.  

10 

   100 

 

Suggested Readings   

Hopkins WG & Huner NPA. 2004.  Introduction to Plant Physiology . John  

Wiley & Sons.      

Salisbury FB & Ross C. 1992. Plant Physiology.  4th  Ed. Wadsworth Publ.       Taiz L 

& Zeiger E. 2006.  Plant Physiology . 4th  Ed. Sinauer Associates.    

 



Course No. PP 504              

Practical schedule 

 

Practical 
No. 

Title of the Practical 

1 Quantification of Hormones- Principles of bioassays, physico chemical 

techniques and immunoassay 

2 Extraction of hormones from plant tissue 

3 Auxins- bioassays- auxins effect onrooting of cuttings, abscission, apical 

dominance 

4 Gibberellins- bioassays-GA effect on germination of dormant seeds 

5 Cytokinin- bioassays- estimation using immunoassay technique  

cytokinin effect on apical dormance and senescence 

6 ABA bioassays- estimation using immunoassay technique. ABA effect on 

somatal movement 

7 Ethylene bioassays, estimation using physico chemical techniques- effect 

on breaking dormancy in sunflower and groundnut. 

 

Course No. PP 506                 

Title : PHYSIOLOGY OF GROWTH,YIELD AND MODELING               

Credit 1+1  

                             

Theory Lesson Plan 

Lecture 
No. 

Unit 
No. 

Lecture Title Weight
age % 

1-2 I Crop growth analysis, key growth parameters.  Analysis 

of factors limiting crop growth and productivity- the 

concept of rate limitation    

10 

3-5 II Phenology- Growth stages, internal and external factors 

influencingflowering.  Photoperiodic and thermo-

periodic responses and the concept of Degree days and 

crop growth duration.  

15 

6-7 III Canopy architecture, light interception, energy use 10 



efficiency of different canopies.   LAI, LAD. concept of 

optimum LAI.    

8-10 IV Source-sink relationships. Translocation of 

photosynthates and factors influencing transport of 

sucrose.  Physiological and molecular control of sink 

activity – partitioning efficiency and harvest index.  

15 

11-12 V Plant growth analysis techniques, yield structure 

analysis, theoretical and actual yields.  

15 

13 VI Plant ideotypes,  13 

14-15 VII Simple physiological yield models- Duncan’s. 

Monteith’s, and Passioura’s   

10 

16 VIII Crop growth models-empirical models testing and yield 

prediction.  

12 

   100 

      

Suggested Readings  

Gardner FP, Pearce RB & Mitchell RL. 1988.  Physiology of Crop Plants .  

Scientific Publ.  

Goudriaan J & Van Laar HH. 1995.  Modelling Potential Crop Growth  

Processes.   (Textbook with Exercises)    Series:  Current Issues in  

Production Ecology.  Vol. II .  Kluwer.  

Hunt R.  Plant Growth Curve -    The Fundamental Approach to Plant  

Growth   Analysis . Edward Arnold.  

 

John H, Thornley M & Johnson IR.  Plant and Crop Modeling: A  

Mathematical Approach to Plant and Crop Physiology . Blackburn Press.   

os J, Marcelis LFM, Visser PHBD, Struik PC & Evers JB. (Eds.). 2007.  

Functional-Structural Plant Modelling in Crop Production. Vol. XXII. 

Springer.  

 

Course No. PP 506                 

Practical scheduled 



 

Practical 
No. 

Title of the Practical 

1 Plant sampling for leaf area and biomass estimation 

2 Analysis of growth and yield parameters – LAD, NAR. CGR, LAI, LAR, 

SLA   

3 Portioning efficiency HI 

4 Measurement of light interception, light extinction coefficient 

5 Energy utilization efficiency based energy intercepted 

6 Realized, Computer applications in plant physiology, crop productivity 

and modeling.  

 

Course No. PP 508                

Title : MORPHOGENESIS, TISSUE CULTURE AND TRANSFORM ATION                 

Credit : 2+1  

                                     

Theory Lesson Plan 

Lecture 
No. 

Unit 
No. 

Lecture Title Weight
age % 

1-2 I Morphogenesis: The cellular basis of growth and 

morphogenesis cytodifferentiation.   

7 

3-5 II The cell cycle-cell division and cell organization, cell 

structure, tissue and organ differentiation. Control of 

cell division and differentiation in selected cell types, 

Introductory history, morphogenesis and cellular 

totipotency.  

15 

6-13 III Introduction to in vitro methods : Terms and 

definitions, Use of growth regulators, Beginning of in 

vitro cultures  in our country ( ovary and ovuleculture , 

in vitro pollination and fertilization), Embryo culture, 

embryo rescue after wide hybridization and its 

application, Endosperm culture and production of 

triploids.  

25 



14-19 IV Introduction to the processes of embryogenesis and 

organogenesis and their practical applications : Clonal 

Multiplication of elite species (micropropagation) – 

axillary bud, shoot – tip and meristem culture.Haploids 

and their applications. Somaclonal variations and 

applications (treasure your exceptions).   

18 

20-27 V Introduction to protoplast isolation :  Principles and 

applications . Testing of viability of isolated protoplast . 

Various steps in the regeneration  of protoplast . 

Somatic hybridization – an introduction, Various 

methods for fusing protoplast, chemical and electrical . 

Use of makers for selection of hybrid cells. Practical 

applications of somatic hybridization (hybrids vs 

cybrids)  

20 

28-32 VI Use of plant cells, protoplast and tissue culture for 

genetic manipulation of plant : Introdiuction to  A. 

tumefaciens . Tumour formation on plants using A. 

tumefaciens  (Monocots vs Dicots), Root – formation 

using  A.rhizogenes    

15 

   100 

 

Suggested Readings  

Bajaj YPS. (Ed.). 1991.  Biotechnology in Agriculture and Forestry . Vol.  

XIV. Springer-Verlag.  

Rajdan MK. 1993.  Plant Tissue Culture . Oxford & IBH.  

 

Course No. PP 508                

Practical scheduled 

 

Practical 
No. 

Title of the Practical 

1 In vitro  culture of different explants such as leaf, stem, shoot apex,  



cotyledonary nodes 

2 Effect of explant age on propagation potential, Effect of growth regulators 

auxin, cytokinins and ethlyne on callus induction,  

organogenesis 

3 Somatic embryogenesis 

4 Effect of growth conditions such as temperature and photoperiod on 

organogenesis 

5 Single – cell suspension cultures 

 

Course No. PP 509      

Title : PHYSIOLOGY OF CROP PLANTS – SPECIFIC CASE STUDIES          

Credit :  2+0  

                                    

Theory Lesson Plan 

Lecture 
No. 

Unit 
No. 

Lecture Title Weight
age % 

1-12 I Crop physiological aspects of rice, wheat, maize, 

sorghum, millets, sugarcane, pulses, oil seeds, cotton 

and potato Crops. Six to Eight Species could be chosen 

based on local importance.  

50 

13-19 II Crop specific topics.    20 

20-27 III Seed dormancy, photoperiodic and thermoperiodic 

responses.   

20 

28-32 IV Source-sink relationship, Yield structure and factors 

influencing yield, Nutrients and other resource 

requirements and crop specific features.  

10 

   100 

   

Suggested Readings  

Gardner FP, Pearce RB & Mitchell RL. 1988.  Physiology of Crop Plants .  

Scientific Publ.  

Pessarakli M.  Handbook of Plant and Crop Physiology . CRC Press.  

Selected reviews and articles from Periodicals and Journals. 



 

Course No. PP 511                          

Title : MINERAL NUTRITION                                  

Credits :  2+1  

Theory Lesson Plan 

Lecture 
No. 

Unit 
No. 

Lecture Title Weight
age % 

1-3 I Overview of essential mineral elements, kinetics of 

nutrient uptake by plants. Biological actions influencing 

nutrient availability near the root syste m.   

10 

4-9 II Nutrient uptake by root cells, long distance transport in 

plants and movement into developing grains. Nutrient 

transport from vegetative to reproductive organs during 

reproductive stage of growth and maturity.   

20 

10-17 III Molecular mechanism of ion uptake, ion transporters, 

specific examples of transporters for Nitrate, Phosphate, 

Potassium and other nutrients. Multiple transporters for 

a single ion and their functional regulation.   

25 

18-23 IV Molecular physiology of micronutrient acquisition. 

Examples of genes encoding mineral ion transporters. 

Strategies plants adopt to acquire and transport minerals 

under deficient levels.   

20 

24-30 V Physiological and molecular mechanisms underlying 

differential nutrient efficiency in crop genotypes, 

Examples of Phosphorous, Iron and Zinc efficient crop 

varieties.   

20 

31-32 VI Breeding crop varieties for improved nutrient 

efficiency. Plant responses to mineral toxicity.  

5 

   100 

 

Suggested Readings  

Barker AB & Pilbeam DJ. 2007.  Handbook of  Plant Nutrition . CRC   

Epstein E. 2007.  Mineral Nutrition of Plants . John Wiley & Sons.  



Marschner H. 1995.  Mineral Nutrition of Higher Plants . Academic Press.  

Press.   

 

Course No. PP 511                          

Practical schedule 

Practical 
No. 

Title of the Practical 

1 Physiological and biochemical changes in plants under nutrient 

sufficiency and deficiency levels 

2 Quantification of pigment levels, enzyme activities 

 

 



 

c. Bachelor Programmes 
Semester 

No. 
Term 
No. 

Course No. Credits Title of the course offered by the 
department 

I I BOT- 111 1+1=2 Environmental Science  
II II BOT- 122 2+1=3 Principles of Genetics 
III I st BOT- 233 2+1=3 Principles of Plant Breeding  
  BOT- 234 2+1=3 Crop Physiology  

VI II BOT- 245 2+1=3 Breeding of Field Horticultural 
Crops 

V Ist BOT- 356 2+1=3 Principles of Biotechnology  
VI II nd BOT- 367 2+1=3 Principle of Seed Technology  
VII I st BOT- 478 

(RAWE) 
0+1=1  

  Total  13+8=21  
I I H/BOT- 

111 
2+1=3 Principles of Genetics & 

Cytogenetics  
II II H/BOT- 

122 
1+1=2 Principles of Plant Breeding  

  H/BOT- 
123 

1+1=2 Introductory Plant Physiology  

V Ist H/BOT- 
354 

1+1=2 Environmental Science & 
Agroecology 

VI II nd H/BIOT- 
361 

1+1=2 Introduction to Plant Biotechnology  

  Total  6+5=11  
I I F/BOT- 111 1+1=2 Principles of Cytology and Genetics 
  F/BOT- 112 1+1=2 Principles of Plant Physiology  
  F/BOT- 113 2+1=3 Introductory Botany  

VI II F/BOT- 361 1+1=2 Fundamental of Biotechnology 
  Total  5+4=9  

Course Curricula and syllabi of each subject: 
 
BOT- 111 Environmental Science      1+1 = 2 

Scope and importance of environmental studies, Natural, resources: Renewable 

and nonrenewable resources, forest, water, food, energy and land resources, 

Ecosystems: Definition, concept, structure and functions, producers, consumers and 

decomposers of ecosystem, Energy flow in the ecosystem, Types of ecosystems, Bio-

diversity: Definition, classification, Threats to biodiversity and its conservation, 

Environmental pollution: causes, effects and control of Air pollution, Water and soil 

pollution, Noise, thermal and marine pollution, Causes, effects and management of 

soil nuclear hazards and industrial wastes, Disaster management, flood, earthquakes, 



cyclones and land slides, Social issues and the environmental, unsustainable to 

sustainable development, The Environment protection Act, the Air Act, the water Act, 

the wildlife protection Act and forest conservation Act., Woman and child welfare, 

HIV/AIDS and Role of information technology on environment and human health. 

Practical : Collection, processing and storage of effluent samples. Determination of 

Bio-chemical oxygen demand (BOD) in effluent sample. a) Determination of 

chemical oxygen demand (COD) in effluent sample. b) Estimation of dissolved 

oxygen in effluent samples. a) Determination of sound level by using sound level 

meter. b) Estimation of repairable and non-respirable dust in the air by using portable 

dust sampler. Determination of total dissolved solids (TDS) in effluent samples. 

Estimation of species abundance of plants. Estimation of nitrate contamination in 

ground water. Analysis of temporary and total hardness of water sample by titration. 

Estimation of pesticide contamination in agro ecosystem. Visit to Social service 

organization / Environmental education center. Crop adaptations to environmental 

variables, soil conditions. Visit to local polluted site, observations and remedial 

measures.  

 

Book recommended :  

1. Dhaliwal G. S. and Kler, D. S. (1995). Principles of Agricultural Ecology, 

Himalaya publishing Housing, Bombay. 

2. Sharma P. D. (1993), Ecology and Environment, Rastogi publication, Meerut.  

3. Mishra K. C. (1993). Manual on plant Ecology, Oxford and IBH Publishing 

Co. New Delhi.  

4. Shuklal, R. S. and Chandel, P. S. (1983) Plant Ecology, S. Chand and Co. New 

Delhi.  

5. Vasistha, P. C. (1978). A text book of Plant Ecology, Vishal Publications, 

Jullunder.  

6. Weaver, J. E. and Clements, F. E. (1938). Plant Ecology, McGraw Hill Book 

Co. New Yourk, USA.  

7. Odum, E. P. (1971). Fundamentals of Ecology, Toppan Co. Ltd. Tokyo.  



BOT – 122 : Principles of Genetics             2+1 = 3 

Introduction : Definition of genetics, history and role of genetics in 

Agriculture, Mendel’s laws of inheritance : law of segregation, exceptions to the laws, 

Types of gene action, Multiple alleles, pleiotropism, penetrance and expressivity, 

Quantitative traits – multiple factor hypothesis, Differences between qualitative and 

quantitative traits, Cytoplasmic inheritance, Difference between cytoplasmic and 

chromosomal inheritance, Mutation and its characteristics, Methods of inducing 

mutations and CIB techniques, Gene expression and differential gene activation, Lac 

operon and fine structure of gene, Ultra structure of cell and cell organelles and their 

functions, Study of chromosome structure, morphology, types and number in 

following crops Cereals- Rice, Wheat, Triticale, Sorghum, Bajra, Maize, Nagali, 

Prosomillets, Foxtail millet, Kodomillet. Pulses : Pigeonpea, Green gram, Black gram, 

Cowpea, Chickpea, Horsegram, Lentil, Lantharus, Rajama bean, Dolichous, 

Lablabean, Oilseed : Groundnut, Sunflower, Safflower, Linseed, Castor, Sesame, 

Soybean. Fibre : Cotton, Jute. Fruit & Plantation crop: Mango, Coconut, Cashew, 

Guava, Pomogranet, Sapota, Nutmeg, Grape, Citrus. Vegetable :  Tomato, Brinjal, 

Chilli, Okra. Cash crop : Sugarcane and Tobacco, karyotype and idiogram, Mitosis, 

Meiosis their significance and difference, DNA and its structure, function, types, 

modes of replication and repairs, RNA and its structure, function and types, 

Transcription, Translation, Genetic code and outline of protein synthesis, Crossing 

over and factors affecting it, Mechanism of crossing over, Cytological  proof of 

crossing over,  Linkage, types of linkage and estimation of linkage, sex determination 

and sex linked inheritance, Numerical chromosomal aberrations  (polyploids), 

Structural chromosomal aberrations, Evolution of different crops Cotton, Wheat, 

Tobacco, Triticale,  Brassica. 

Practical : Microscopy. Preparations and use of fixatives and stains for light 

microscopy. Preparation of microslides – Identification of  various stages of mitosis. 

Identification of various stages of meiosis. Preparation  of various stages of meiosis. 

Monohybrid ratio and its modifications. Dihybrid ratio and its modifications. 

Tribybrid ratio. Chi-square analysis. Interaction of factors. Epistatic factors – 

supplementary, duplicate. complementary, additive, inhibitory. Linkage – two point 



test cross. Linkage – three point test cross. Induction of polyploidy using colchicines. 

Induction of chromosomal aberrations using chemicals. 

Books Recommended : 

1. Sunderaj D.D., Thulsidas G and Dorairaj M.S. (1997). Introduction to 

cytogenetics and plant breeding, Popular Book Depot, Chennai. 

2. Singh B.D. (1990). Fundamentals of Genetics, Kalyani Publisher, Ludhiana. 

3. Gupta P.K. (1997). Genetics, Rastogi Publications, Meerut. 

4. Gardner, E.J. (1981). Principles of Genetics, Johan Wiley and Sons, U.S.A. 

5. Griffiths, A.J.F., Miller, J.H. Suzuki, D.T., Lewantin, R.C. and W.M. Gelbart 

(1996). An Introduction to Genetic Analysis (6th edition). W.H. Freeman, New 

York.  

6. Stickberger M.W. (1996). Genetics (3rd edition) Mac Millan Publishing Co. New 

Delhi.  

 

BOT – 233 : Principles of Plant Breeding                 

2+1= 3 

Definition, history of plant breeding, Aims and objectives of Plant Breeding, 

Classification of plants and Botanical description, Floral biology, Emasculation and 

pollination techniques in cereals, millets, Pulses and oilseeds  & fibres and plantation 

crops etc., Reproduction sexual and asexual, Apomixis and their classification, 

Significance in plant Breeding, Pollination – modes of pollination, genetic 

consequences, difference between self and cross pollinated crops. Methods of 

breeding – Introduction and acclimatization, Selection – Mass selection, Johannsons’s 

pureline theory, genetic basis, Pure line selection, Hybridization – aims, objectives 

and types of hybridization, Methods of handling of segregating generations – Pedigree 

method, Bulk method, Back cross method and various modified methods, 

Incompatability & Male sterility – types and their utilization in crop improvement, 

Heterosis, in breeding depression, theories of heterosis, Exploitation of hybrid vigour, 

development of inbred lines, single cross & double cross hybrid, Population 

improvement programme recurrent selection, Synthetics and composites, Methods of 

breeding for vegetatively propagated crops – clonal selection and hybridization, 



Mutation breeding, Ploidy breeding, Wide hybridization & significance in crop 

improvement. 

Practical : Botanical description and floral biology, floral morphology, selfing, 

emasculation and crossing techniques in Rice and Sorghum; Maize and Wheat, Bajara 

and Ragi; Sugarcane and Coconut; Groundnut, Castor, Sunflower, Niger,  and 

Sesamum; Redgram, Bengalgram and Greengram; Soybean, Cowpea, Blackgram; 

Chillies, Brinjal and Tomato; Bhendi, Onion, Bottle gourd and Ridge gourd; Cotton 

and Mesta; Jute and Sunhemp. Study of megasporogenesis and microsporogenesis; 

Fertilization and life cycle of an angiospermic plant; Plant breeder’s kit Hybridization 

techniques and precautions to be taken . Study of male sterility and incomaptability in 

field crops.   

 

Books Recommended : 

1. Singh B.D. (2000) Plant Breeding Principles and Methods. Kalyani 

Publishers, New Delhi. 

2. Chaudhary, R.C. (1994). Introduction to Plant Breeding. Oxford and IBH 

publishing Co.  Pvt. Ltd. New Delhi. 

3. Poehlman, J.M. (1986). Breeding Field Crops, AVL, Publishing Company, 

New Delhi. 

4. Chaudhary, H.K. (1980) Elementary Principles of plant Breeding, oxford 

and IBH Publishing.  

BOT- 234 : Crop Physiology                2+1 = 3 

Introduction, Definition, Importance in agriculture. Growth and Development, 

Definition, Determinate and indeterminate growth, measurement of growth, Growth 

analysis, Growth characteristics, Definitions and mathematical formulae. Crop water 

Relations, physiological importance of water to plants, water potential and its 

components, measurement of water status in plants. Transpiration, significance, 

Transpiration in relation to crop productivity, water use efficiency, WUE in C3, C4 and 

CAM plants, factors affecting WUE. Photosynthesis, Energy synthesis, Significance 

and C3, Ca and CAM pathway, Relationship of photosynthesis and crop productivity 

Translocation of assimilates, phloem loading apoplastic and symplastic transport of 

assimilates, source-sink concept. Photorespiration, factors affecting photosynthesis 



and productivity, photosynthetic efficiency, Dry matter partitioning, Harvest index of 

crops. Respiration and its significance, Brief account of growth respiration and 

maintenance respiration, Nutriophsiology – Definition- mengel’s classification of 

plant nutrients- physiology of nutrient uptake functions of plant nutrients – deficiency 

and toxicity symptoms of plant nutrients foliar nutrition – hydroponics.Introduction of 

photoperiodism and vernalisation in relation to crop productivity – 

photoperiodism.Plant growth regulators – occurrence – biosynthesis – mode of action 

of auxins, gibberellins, cytokinins, commercial application of plant growth regulators 

in agriculture. Senescence and abscission – definition – classification- Theories of 

mechanism and control of senescence – physiological and biochemical changes and 

their significance. Post harvest physiology. Seed dormancy definition–types of seed 

dormancy advantages and disadvantages of seed dormancy causes and remedial 

measures for breaking seed dormancy, optimum conditions of seed storage factors 

influencing seed storage (ISTA standards) Fruit ripening, Metamorphic changes, 

Climacteric and non-climacteric fruits – Hormonal regulation of fruit ripening (with 

ethrel, CCC, polaris, paclobuterozole).  

Practical: Preparation of solutions, Growth analysis : Calculation of growth 

parameters.  

Measurement of absorption spectrum of chloroplastic pigments and fluorescence  

Measurement of water potential by Chardakov’s method. Measurement of leaf area by  

various methods. Estimation of chlorophyll content of fresh water/Sea water Eco. 

system.  

Methods of measuring rate of photosynthesis. Measurement of rate of respiration in 

plant. 

Stomatal frequency and index. Respirometer – Measurement of respiration. Leaf 

anatomy 

of C3 and C4 plants. Measurement of transpiration. Imbibition of seed Optimum 

conditions  

for seed germination. Effect ABA on regulation of stomata. Study of transpiration and 

water  

balance in plants. 

 



Books recommended :  

1. Plant physiology : R. M. Devlin.  

2. Plant physiology : Mayer D. S. and B. D. Anuerson (1988). 

3. Plant physiology : Pande S. N. and B. K. Sinha (1982). 

4. The book of plant physiology : Verma V. (1987). 

5. Plant propagation practices : Husson T. H. and Dele E. Wester (1987).  

6. Plant Physiology : Tez and Ziar.  

 

BOT – 245 : Breeding of field and Hort. Crops               

2+1= 3 

Breeding objectives and important concepts of breeding self pollinated crops, 

cross pollinated crops, vegetatively  propagated  crops, National and International 

Institute for crop improvement, Hardy- Weinberg Law, Study in respect of origin 

distribution of species wild relatives and forms cereals (rice, wheat, Maize, Sorghum, 

Bajra, Ragi).  Pulses (Red gram and Green gram, Black gram and soybean). Oil seeds 

(Groundnut, Sesame, Sunflower, Niger, Linseed, Safflower, Castor, Mustard). Fiber 

(Cotton, Roselle and Jute), Vegetable (Tomato, Bhendi, Chilli, Cucumbers), Flower 

crops (Chrysanthemum, rose, galardia, gerbera & marigold), Fruits crops ( aonla, 

guava, mango, custard apple, banana, papaya); Major breeding procedures for 

development of hybrids/varieties of various crops, Plant genetic resources their 

conservation and utilization in crop improvement, Ideotype concept in crop 

improvement, Breeding for resistance to biotic and abiotic stresses. Variability in 

pathogens and pests, Mechanisms of resistance in plant to pathogen and pest, Genetic 

basis of adaptability to unfavourable environments, Definition of biometrics, 

assessment of variability i.e. additive, dominance & epitasis and their differentiation, 

Genotype x Environment interaction and influence on yield/performance, IPR and it’s 

related issues, PPV & FR. 

Practical : Emasculation and Hybridization techniques in rabi crops (safflower, wheat, 

linseed, mango, sapota, chickpea), Handling of segregating generations, pedigree 

methods, Handling of segregating generations bulk methods, Handling of segregating 

generations, back cross methods, Field layout of experiments, Field trials, 

maintenance of records and registers, Estimation of Heterosis and inbreeding 



depression, Estimation of Heritability, GCA and SCA, Estimation of variability 

parameters, parentage of released varieties/hybrids, Problems on Hardy-Weinberg 

Law, Sources of donors for different characters, Visit to seed production and 

certification plots, Visit to AICRP trials and programmes, Visit to grow out test plots, 

Visit to various research stations, Visit to other institutions.   

 

Books recommended : 

 

1. Allard, R.W. (1960). Principles of plant breeding. Hohan Wiley and Sons, New 

York. 

2. Chaudhary, R.C. (1984). Introduction to plant breeding Oxford & IBH 

publishing Co. New Delhi. 

3. Singh, B.D. (2000). Plant breeding- Principles and Methods. Kalyani 

publishing Co. New Delhi. 

4. Poehlaman, J.M. And Borthakur, D.N. (1990) Breeding Asian field crops. 

Oxford & IBH publishing Co. New Delhi. 

5. Choudhary H.K. (1979). Elementary principles of plant breeding. Oxford & 

IBH publishing Co. New Delhi. 

6. G. Kalloo : Vegetable breeding International  books and periodicals supply 

services. Pitampute, Delhi 110034.  

BOT – 356 : Principles of Plant Biotechnology      

 2+1=3 

Concepts of Plant Biotechnology, introduction, Branches of Biotechnology and 

achievement in each branch. History of plant tissue culture and plant genetic 

engineering, Scope and importance of plant biotechnology in crop improvement. 

Totipotency and morphogenesis, Nutritional requirements of in-vitro cultures, 

Techniques of in-vitro cultures, Micro propagation, anther culture, Pollen culture, 

ovule culture, Embryo culture, Test tube fertilization, endosperm culture, Factors 

affecting above in-vitro culture, Applications and achievements, Somaclonal 

variation, Types, Reasons; Somatic embryogenesis and synthetic seed production 

technology, Protoplast isolation, Culture, Manipulation and fusion, Products of 

somatic hybrids and cybrids, Applications in crop improvement, Genetic engineering, 

Fiuorescence in-situ hybridization(FISH) andGenomic in-situ hybridization(GISH). 



Restriction enzymes, Vectros for gene transfer, Gene cloning, Direct and indirect 

method of gene transfer, Transgenic plants and their applications, Blotting techniques, 

DNA finger printing, DNA based markers – RFLP,AFLP, RAPD, SSR and DNA- 

probes, Mapping QTL – future prospects, MAS and its application in crop 

improvement. 

 

Practical : Requirements for Plant Tissue Culture Laboratory, Techniques in Plant 

Tissue Culture, Media components and preparations, Sterilization techniques and 

Inoculation of various explants, Aseptic manipulation of various explants, Callus 

induction and Plant Regeneration, Micro propagation of important crops, Anther, 

Embryo and Endosperm culture, Hardening/Acclimatization of regenerated plants, 

Somatic embryogenesis and  synthetic seed production, Isolation of protoplast, 

Demonstration of Culturing of protoplast, Demonstration of Isolation of DNA, 

Demonstration of Gene transfer techniques, direct methods, Demonstration of Gene 

transfer techniques, indirect methods, Demonstration of Genetic transformation, 

Demonstration of gel-electrophoricsis techniques, Demonstration of electrophoricsis 

techniques.  

 

Books Recommended 

1. Dixon, R.N., Plant cell culture: A practical approach. RL Press Oxford 

Washington. 

2. Gamborg, D.L. And Phillips, G.C., Plant cell tissue and organ culture, Narosa 

Publi. House, New Delhi. 

3. Gupta, P.K., Elements of Biotechnology, Rastogi and Co. Meerut. 

4. Bhojwani, S.S. and Razdan, M.K., Plant Tissue Culture – theory and Practice. 

Elsevier Science Publisher. 

5. Razdan, M.K., An introduction to Plant Tissue Culture, Oxford and IBH Publication, New 

Delhi. 

6. Singh, B.D. Plant Biotechnology. Kalyani publishing Co. New Delhi. 

 

BOT – 367 : Principles of Seed Technology     2+1 = 3 

Introduction to seed technology and its role and goal, importance of seed 

production, Seed policy, Seed Demand forecasting and planning for certified, 



foundation and breeder seed production. Deterioration of crop varieties, factors 

affecting deterioration and their control, Maintenance of genetic purity during seed 

production, Seed quality: Definition, characters of good quality seed, Different classes 

of seed, production of nucleus and breeder’s seed, Maintenance and mutiplicaiton of 

pre-released and newly released varieties in self and cross pollinated crops, Seed 

production: Foundation and certified seed production in maize, sorghum & bajara 

(varieties, hybrids, synthetics and composites), Foundation and certified seed 

production rice, cotton, sunflower, castor, tomato, brinjal,  chillies, bhendi, onion, 

bottle gourd and ridge gourd (varieties & hybrids), Seed certification, phases of 

certification, procedure for seed certification, Field inspection and field counts etc., 

Seed Act. and Seed Act. enforcement, Central Seed Committee, Central Seed 

Certification Boards, State Seed Certification Agency, central and state seed testing 

laboratories, Duties and power of seed inspectors, offences and penalties, Seed control 

order, seed control order 1983. Seed act 2000 and other issues related to seed quality 

regulation, Intellectual property rights, patenting, WTO. Plant breeders right, Varietal 

identification through grow out test and Electrophoresis, Seed drying, Forced air seed 

drying, principle, properties of air and their effect on seed drying, moisture 

equilibrium between seed and air, Heated air drying, building requirements, types of 

air distribution systems for seed drying, selection of crop dryers and systems of heated 

air drying, recommended temperature and depth of the seeds, management of seed 

drying.  Planning & layout of seed processing plant, Establishment of seed processing 

plant, Seed processing air screen machine and its working principle, different 

upgrading equipments and their use, establishing a seed testing laboratory. Seed 

testing procedures for quality assessment. Seed viability and vigour, Factors affecting 

seed viability and vigour. Methods of testing seed viability and vigour, Germination, 

Utilization of Seed reserves during seed germination. Seed dormancy-definition-types 

of seed dormancy-advantages and disadvantages of seed dormancy-causes and 

remedial measures for breaking seed dormancy. Seed treatment, Importance of seed 

treatment, types of seed treatment, equipment used for seed treatment (Slurry and 

Mist-O-matic treater), Seed packing and seed storage, stages of seed storage factors 

affecting seed longevity during storage constructional features for good seed 

warehouse, measure for pest and disease control (ISTA standards) and condition 



required for good storage.  General principles of seed storage, Seed marketing, 

marketing structure, marketing organization, sales generation activities, promotional 

media, pricing policy, Seed policy, factors affecting marketing.  

Practical : Seed structure. Seed sampling Principles and Procedure. Physical purity 

analysis of field and horticultural crops. Germination analysis of field and 

horticultural crops. Moisture test of field and horticultural crops. Vigour test of field 

and horticultural crops. Seed dormancy and breaking methods. Grow out tests and 

electophoresis for varietal identification. Visit to seed production plots of maize, 

sunflower, bajara, rice, sorghum, cotton, chilli and vegetable. Visit to seed processing 

plant. Visit to seed testing laboratories, Visit to grow out testing farms. Visit to 

hybrids seed production farms. Varietal identification in seed production plots. 

Planting ratios. Isolation distance, rouging etc.  

Books Recommended 

1. Agrawal, R.L., Seed Technology, Oxford and IBH Publishing Co. Pvt. Ltd. 

New Delhi. 

2. Agrawal, P.K. and Dadlani, M. Techniques in Seed Science and Technology 

South Asian Publisher, New Delhi. 

3. Nema, N.P., Principles of Seed Certification and Testing. Allied Publishers, 

New Delhi. 

 

HORTICULTURE  SYLLABUS 

 

H/BOT-  111 : Principle of Cytology and Genetics         1+1 = 2 

 Historical background of genetics, theories and hypothesis. Physical basis of 

heredity, cell reproduction, Mitosis, meiosis and its significance. Gametogenesis and 

syngamy in plants. Mendelian genetics-Mendel’s principles of heredity, deviation 

from Mendelian inheritance, pleiotropy, threshold characters, co-dominance, 

penetrance and expressivity. Chromosome theory of inheritance, gene interaction. 

Modification of monohybrid and dihybrid rations. Multiple alleles, quantitative 

inheritance linkage and crossing over, sex linked inheritance and characters. 

Cytoplasmic inheritance and material effects. DNA and RNA – as genetic material. 



Mutations and their classification. Chromosomal aberrations, changes in chromosome 

structure and number. 

Practical : Study of fixatives and stains. Squash and smear techniques. 

Demonstrations of permanent slides and cell division, illustration in plant cells, pollen 

fertility and viability, determination of gametes, Solving problems of monohybrid, 

dihybrid and test cross ratios using chi-square test, gene interactions, estimation of 

linkages using three point test cross from F2 data and construction of linkage maps. 

Genetics variation in man. 

Books Recommended : 

1. Sunderaj D.D., Thulsidas G and Dorairaj M.S. (1997). Introduction to 

cytogenetics and plant breeding, Popular Book Depot, Chennai. 

2. Singh B.D. (1990). Fundamentals of Genetics, Kalyani Publisher, Ludhiana. 

3. Gupta P.K. (1997). Genetics, Rastogi Publications, Meerut. 

4. Gardner, E.J. (1981). Principles of Genetics, Johan Wiley and Sons, U.S.A. 

5. Griffiths, A.J.F., Miller, J.H. Suzuki, D.T., Lewantin, R.C. and W.M. Gelbart 

(1996). An Introduction to Genetic Analysis (6th edition). W.H. Freeman, New 

York.  

6. Stickberger M.W. (1996). Genetics (3rd edition) Mac Millan Publishing Co. New 

Delhi.  

 

 

H/BOT- 122 : Principle of Plant Breeding           1+1 = 2 

 Plant Breeding as dynamic science, genetic basis of Plant Breeding- classical, 

quantitative and molecular, Plant Breeding in India – limitations major achievements, 

goal setting for future, Sexual reproduction (cross and self pollination ), asexual 

reproduction, pollination control mechanism (incompatibility and sterility and 

implications of reproductive systems on population structure). Genetic components of 

polygenic variation and breeding strategies, selection as a basis of crop breeding. 

Hybridization and selection – goals  of hybridization, selection f plants; population 

developed by hybridization- simple crosses, bulk crosses and complex crosses. 

General and special breeding techniques. Heterosis- concepts, estimation and its 

genetic basis.  



Practical : Breeding objectives and techniques in major field crop plants. Floral 

biology-its measurement, emasculation, crossing and selfing techniques in major 

crops. Determination of mode of reproduction in crop plants, handling of breeding 

material and maintenance of experimental records in self and cross pollinated crops. 

Demonstration of hybrid variation and production techniques.  

Books Recommended : 

1. Singh B.D. (2000) Plant Breeding-Principles and Methods. Kalyani Publishers, 

New Delhi. 

2. Chaudhary, R. C. (1994). Introduction to Plant Breeding. Oxford and IBH 

publishing Co.  Pvt. Ltd. New Delhi. 

3. Poehlman, J.M. (1986). Breeding Field Crops, AVL, Publishing company, New 

Delhi 

4. Chaudhary, H.K. (1980) Elementary Principles of plant Breeding, oxford and 

IBH Publishing.  

 

 

 

H/BOT-  123 : Introductory plant Physiology           1+1 = 2 

 Water Relation in Plants: role of water in metabolism, osmosis inhibition, 

diffusion, water potential and its components, measurement of water potential in 

plants, absorption of water, mechanism of absorption and ascent of sap. Stomata: 

Structure, distribution, classification, mechanism of opening and closing of stomats. 

Osmotic pressure, guttation, from bleeding: transpiration methods and mechanism and 

factors affecting transpiration. Drought: Different types of stresses; water heat and 

cold tolerance; mechanism of tolerance. Plant Nutrition: Essentiality, mechanism of 

absorption and its role in plant metabolism. Photosynthesis, structure and function of 

chloroplast, dark and light reactions, cyclic and non-cyclic election transfer, CO2 

fixation – C3, C4 and CA metabolism, Advantages of C4 pathway. Photorespiration 

and its implication, factors affecting photosynthesis. Phytohormones, physiological 

role in controlling plant process. Environmental stimuli for plant development.  

Practical : Measurement of water potential, osmosis, root pressure, structure of the 

stomata, distribution, opening and closing of the stomata, measurement, transpiration and 

calculation of transpirational pull demonstration. Importance of light and chlorophyll in 



photosynthesis, pigment identification inn horticultural crops and studying the enzyme 

activity of catalase, estimation of phenols, studying plant movements, root initiation in 

cuttings.  

Books recommended :  

1. Plant physiology: R. M. Devlin. 

2. Plant physiology: Mayer D. S. and B. D. Anuerson (1988). 

3. Plant physiology: Pandhe S. N. and B. K. Sinna (1982). 

4. The book of plant physiology: Verma V. (1987). 

5. Plant propagation practices: Husson T. H. and Dele E. Wester (1987).  

1. Plant Physiology: Tez and Ziar. 

 

H/BOT- 354 : Environmental Science and Agroecology          1+1 = 2 

 Environment: introduction, definition and importance. Components of 

environment - interactions with organisms. Global and Indian environment – past and 

present status. Environmental pollution and pollutans. Air, water, food, soil, noise 

pollution- sources, causes and types. Smog, acid rain, global warming, ozone hole, 

eutrophication, sewage and hazardpis waste management. Impact of different 

pollutions and humans, organisms and environment. Introduction to biological 

magnification of toxins. Deforestation- forms and causes, relation to environment, 

Prevention and control of pollution – technological and sociological measures and 

solutions- Indian and global efforts. India, international and voluntary agencies for 

environmental conservation- major achievements. Environmental policy and 

legislation in India. Introduction to environmental impact assessment. Causes of 

environmental degradation – socio- economic factors. Human population growth and 

lifestyle.  

Practical : Visit to local areas- river/forest/grassland/catchment etc. to document 

components of ecosytem, Study of common plants, insects, birds and animals. Visit to 

industries to study pollution abatement techniques.  

Book recommended :  

1. Dhaliwal G. S. and Kler, D. S. (1995). Principles of Agricultural Ecology, 

Himalaya publishing Housing, Bombay. 

2. Sharma P. D. (1993), Ecology and Environment, Rastogi publication, Meerut.  



3. Mishra K. C. (1993). Manual on plant Ecology, Oxford and IBH Publishing 

Co. New Delhi.  

4. Shukla, R. S. and Chandel, P. S. (1983) Plant Ecology, S. Chand and Co. New 

Delhi,  

5. Vasistha, P. C. (1978). A text book of Plant Ecology, Vishal Publications, 

Jullunder.  

6. Weaver, J. E. and Clements, F. E. (1938). Plant Ecology, McGraw Hill Book 

Co. New York, USA.  

7. Odum, E. P. (1971). Fundamentals of Ecology, Toppan Co. Ltd. Tokyo.  

 

 

H/BIOT-  361 : Introduction to Plant Biotechnology                                             1+1 = 2 

History of biotechnology, /fundamental principles, micro-propagation and 

scope for commercialization. Application of micro grafting in horticultural crops, 

meristem culture, anther culture, pollen culture, embryo culture, callus culture, cell 

culture, somoclonal variation, protoplast isolation, culture, fusion and applications. 

Cryopreservation. Genetic engineering. Future scope and present trends. Importance 

of biotechnology in horticulture. Genetic engineering, Fiuorescence in-situ 

hybridization (FISH) andGenomic in-situ hybridization(GISH). Restriction enzymes, 

Vectros for gene transfer, Gene cloning, Direct and indirect method of gene transfer, 

Transgenic plants and their applications, Blotting techniques, DNA finger printing, 

DNA based markers – RFLP,AFLP, RAPD, SSR and DNA- probes, Mapping QTL – 

future prospects, MAS and its application in crop improvement. 

Practical: Sterilization techniques-composition and preparation of media-micro-

propagation of tomato. Callus culture, sub-culturing, induction of rooting-techniques 

and hardening. Demonstration of Gene transfer techniques, direct methods, 

Demonstration of Gene transfer techniques, indirect methods, Demonstration of 

Genetic transformation, Demonstration of gel-electrophoricsis techniques, 

Demonstration of electrophoricsis techniques.  

 

 

 



 

Books Recommended : 

1. Dixon, R.N., Plant cell culture : A practical approach. RL Press Oxford 

Washington. 

2. Gamborg, D.L. And Phillips, G.C., Plant cell tissue and organ culture, Narosa 

Publi. House, New Delhi. 

3. Gupta, P.K., Elements of Biotechnology, Rastogi and Co. Meerut. 

4. Bhojwani, S.S. and Razdan, M.K., Plant Tissue Culture – theory and Practice. 

Elsevier Science Publisher. 

5. Razdan, M.K., An Introduction to Plant Tissue culture, Oxford and IBH 

Publication, New Delhi. 

5. Singh, B.D. Plant Biotechnology. Kalyani Publishers, New Delhi. 

 

FORESTRY SYLLABUS 

 

F/BOT-  111 : Principle of Cytology and Genetics      1+1 = 2 

 History of genetics and hypothesis-theories. Physical basis of heredity, cell 

reproduction-mitosis-meiosis and its significance. Gametogenesis and syngamy in 

plants. Mendel’s principles of heredity, deviation from Mendelian inhritance, 

pleiotropy, threshold characters, co-dominance pentrance and expresivity. 

Chromosome theory of inheritance, gene interaction: modification of monohybrid and 

dihybrid ratios. Multiple alleles, quantitative inheritance, linkage and crossing over, 

sex determination- theories, sex linked inheritance and characters. Cytoplasmic 

inheritance and material effects. Chemical basis of heredity: Structure, of DNA and its 

replication. Evidences to prove DNA as genetic material. Mutation and its 

classification. Chromosomal aberrations: Changes in chromosome structure and 

number. 

Practical : Study of fixatives and stains, Preparation of  slides showing various stages 

of mitosis, Preparation of slides showing various stages of meiosis, Testing the 

viability and germination of pollen grains, Solving the problems on monohybrid and 

dihybrid crosses, Estimation of linkages/chromosome mapping.  

 



Books Recommended : 

1. Sunderaj D.D., Thulsidas G and Dorairaj M.S. (1997). Introduction to 

cytogenetics and plant breeding, Popular Book Depot, Chennai. 

2. Singh B.D. (1990). Fundamentals of Genetics, Kalyani Publisher, Ludhiana. 

3. Gupta P.K. (1997). Genetics, Rastogi Publications, Meerut. 

4. Gardner, E.J. (1981). Principles of Genetics, Johan Wiley and Sons, U.S.A. 

5. Griffiths, A.J.F., Miller, J.H. Suzuki, D.T., Lewantin, R.C. and W.M. Gelbart 

(1996). An Introduction to Genetic Analysis (6th edition). W.H. Freeman, New 

York.  

6. Stickberger M.W. (1996). Genetics (3rd edition) Mac Millan Publishing Co. New 

Delhi.  

 

F/BOT-  112 : Principle of Plant Physiology                     1+1 = 2    

 Water relations in plants: role o water in plant metabolism, osmosis, imbibition, 

diffusion, water potential and its component, absorption of water, mechanisms of 

absorption, ascent of sap. Stomata, structure, distribution, factors affecting 

transpiration. Different types of stresses: water, heat and cold tolerance, mechanism of 

tolerance. Plant nutrition: essentiality, mechanism of absorption, role in plant 

metabolism, Photosynthesis, importance of photosynthesis, Structure and function of 

chloroplast, dark and light reactions, CO2 fixation, C3, C4 and CAM, advantages of C4 

pathway, photorespiration and its implications. Factors affecting the photosynthesis. 

Respiration, glycoysis, TCA cycle and Electron transport chain, ATP synthesis and 

factors affecting the respiration. Photohormones, physiological role in controlling 

plant process. Environmental stimuli for plant development.  

Practical : Measurement of water potential by different methods, Osmosis-

demonstration, Plasmolysis-demonstration, Root pressure-demonstration, 

Transpiration rate, Studying the structure of stomata, studying the opening and closing 

of stomata, Demonstration of importance of light in photosynthesis, Separation of 

xanthophylls, Chlorophyll in plants, Studying the activity of catalase, Detection of 

phenols in plants, Studying the plant movements, Root initiation in cuttings. 

Books recommended :  

2. Plant physiology : R. M. Devlin. 



3. Plant physiology : Mayer D. S. and B. D. Anuerson (1988). 

4. Plant physiology : Pande S. N. and B. K. Sinha (1982). 

5. The book of plant physiology : Verma V. (1987). 

6. Plant propagation practices : Husson T. H. and Dele E. Wester (1987).  

7. Plant Physiology : Tez and Ziar. 

 

F/BIOT- 361                     Fundamentals of Biotechnology                            

2(1+1) 

 Historical developments in bio- technology. Application of plant tissue 

culture in plant improvement Micropropagation: Principles and application in 

forestry trees and medicinal plants; Meristem culture; plant cell and suspension 

culture; organogenesis and regeneration in vitro and somaclonal variations; 

genetic engineering techniques; transgenic plants with case studies of tree 

species to diseases, product ion of secondary metabolites; germplasm 

conservation; An introduction to bioinformatics, genomics and proteomics, 

biodegradation of forestry wastes through genetically engineered microbes. 

Practical: Sterilization techniques; preparation of culture medium for 

establishment of explants of forestry plants, multiplication of shoots, induction 

of roots; Meristem culturing; callus cultures, induction of organogenesis; 

 

 

 

 

F/BOT- 113                            Introductory Botany                                    

3(2+1) 

 Introduction to Botany and general classification of plants. Parts of a 

typical flowering plant. Morphology of root, stem, leaf and flower. Structure 

and types of plant tissues. Internal structure of Dicot and Monocot Stems, Roots 

and a typical Leaf. Significance of life cycle with special reference to 



alternation of generations in Chlamydomonas, Rhizopus, funaria, Adiantum, 

Pinus and a flowering plant. Importance of plants in relation to environments.  

Practical: Morphological studies of roots, stems, leaves and flowers. Studies of 

permanent slides of histology and anatomy. Morphological studies of 

gametophytes and sporophytes of the plants pertaining to the life cycle. General 

survey of the local vegetation. A field trip during the semester. 

Books Recommended: 

1. Text Book of Botany              A.C. Dutta  

 

 

F/BIOT- 361                     Fundamentals of Biotechnology                            

2(1+1) 

 History, Scope and importance of biotechnology. Organogenesis and 

effect of plant growth regulators. Somatic embryogenesis and artificial seeds. 

Callus and Single cell culture. Suspension culture and secondary metabolites. 

Micropropagation. Meristem culture and production of disease free plants.  

Anther and pollen culture. Embryo culture and embryo rescue technique. 

Somaclonal variation. Protoplast isolation culture. Protoplast fusion, somatic 

hybridization and cybridization. Methods of plant transformation. 

Transformation. Transgenic plant and their application. Molecular markers and 

their application. Cry preservation.  

Practical: Sterilization technique; preparation of culture medium for 

establishment of explants of forestry plants, multiplication of shoots, induction 

of roots; Meristem culturing; callus cultures, induction of organogenesis etc. 

Books Recommended: 

1. Dixon R.N. (1985), Plant Cell Culture:  A Practical approach R.L. Press 

Oxford, Washington. 

2. Gamborg D.L. and G. C. Phillips (1995) Plant cell Tissue and Organ 

Culture, Narosa Publi. House, New Delhi. 

3.   Gupta P.K. (1994): Elements of Biotechnology, Restogi and Co. Meerut. 



4. Bhojwani, S.S. and Ranzdan, M.K. (1983). Plant Tissue culture Theory and 

Practice. Elsevier science Publishers. 

5. Razdan M.K. (1993). An introduction to Plant Tissue Culture, Oxford & 

IBH Publication, New Delhi. 

 



4. Infrastructure  
a. Laboratories: i) Genetic & Plant Breeding Lab.  iii) PG-Lecture hall. 
                          ii) Plant Physiology Lab                  iv)Seminar  hall. 
b. Name of the important instrument/ Facilities:  

1) Infrared gas analyzer (IRGA) 
2)  Leaf Area meter (Portable Licor 3000) 
3)  Porometer (Licor) 
4) Xylem sap flow meter.  
5) Leaf water potential measuring system. 
6) Electronic balances up to 0.1 mg  
7) Binocular microscope 
8) Seed germinator  
9) Spectrophotometer 
10)  PH Meter 
11)  Hot air oven  
12)  Refrigerator (Remi) 

I.  
c. Activities: Post – graduate student Research experiment observations. for eg. Leaf 
area, oven drying, germination etc. 
d. Photographs:  
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                                    
 
 
    
                                                                                                              
 
 
 
 
 
 
 
 
 
 

Leaf Area meter (Portable Licor 3000) 

Irga  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

6. Leaf Water Potential 

Xylem Sap Flow Meter 

P.G. students (PP-501) receiving demonstration on use of 
Porometer for non destructive measurement of leaf 
transpiration and stomatal conductance 



5. Faculty 
Academic staff: 

 
  Name of the Faculty Dr. S.G. Bhave 

Post Held  Head 
Date of Birth 11/05/1963 
Qualification  Ph.D. Genetics and Plant 

Breeding 
Area of specialization Genetics and Plant breeding 

of field crops, medicinal 
plants and forest research. 

Experience (Years) 22 
Research Project guided   
Ph.D 3 
M.Sc. 27 
Present area of research  Breeding for Improvement in 

Pulses, finger millets, 
Groundnut. 

Contact Details  
Mobile 9422556565 
Email hodbotdapoli@rediffmail.com  

 
 
 Name of the Faculty Dr. B. L. Thaware 

Post Held  Professor 
Date of Birth 01/06/1956 
Qualification  Ph.D. Genetics and Plant 

Breeding 
Area of specialization Plant Breeding 
Experience (Years) 33 Years 
Research Project guided   
Ph.D 1 
M.Sc. 7 
Present area of research  Rice 
Contact Details  
Mobile 9960053961 
Email blthaware@rediffmail.com  

 



 
 Name of the Faculty Dr. M. M. Burondkar 

Post Held  Associate Professor 
Date of Birth 13/08/1960 
Qualification  Ph.D. (Crop Physiology) 

Area of specialization Crop growth and 
development, (Mango and 
Rice) 

Experience (Years) 22 
Research Project guided   
Ph.D 1 
M.Sc. 12 
 P.I /Co.P.I of Adhock 
Research Projects  

4 

Present area of research  Physiology of Mango and 
Rice growth and development 
under Changing Climate of 
Konkan 

Contact Details  
Mobile 9423296299 
Email burondkarmm@yahoo.co.in 

 
 

 

  

 

Name of the Faculty  Dr. Santosh Vishnu  Sawardekar 

Post Held  Associate Professor 

Date of Birth  1/6/1969 

Qualification  M. Sc. (Agri.) Ph. D. (Genetics and Plant 

Breeding)  

Area of Specialization  Genetic Engineering  

Experience (Years)  17 years  

Research Projects guided  

M. Sc. 

 

6 

Present area of research  Genetic Engineering and Molecular Biology  

Contact details   

Land line No. 02358-282415(O) 

Mobile 9420376668 

Fax. 02358-282108 

Email svsawardekar@rediffmail.com 

 
 
 
 

�



 Name of the Faculty Dr. V.V. Dalvi  
Post Held  Associate Professor  
Date of Birth 28/11/ 1966 
Qualification  M.Sc. (Agri.), Ph.D. (Genetics 

& Pl. Breeding) 
Area of specialization Plant Breeding 
Experience (Years) 20 years 
Research Project guided   
Ph.D 2 
M.Sc. 13 
Present area of research  Agroforestry, Pulse Breeding, 

Paddy Seed Quality.   
Contact Details  
Mobile 9423806486 
Email vjy_div@yahoo.co.in  

 Name of the Faculty Mrs. S.S. Desai  
Post Held  Assistant Professor  
Date of Birth 11th May 1977 
Qualification  M. Sc. (Agri)   
Area of specialization Genetics and Plant Breeding 
Experience (Years) 10 years 
Research Project guided   
Ph.D - 
M.Sc. 3 Students  
Present area of research  Finger millet and other miner 

millet. 
Contact Details  
Mobile 9420909308 
Email desaiss2008@rediffmail.com  

 Name of the Faculty Shri. S.S. Chavan  
Post Held  Assistant Professor  
Date of Birth 1st June 1967 
Qualification  M.Sc. (Agri.) 
Area of specialization Plant Physiology 
Experience (Years) 8 years 
Research Project guided   
Ph.D - 
M.Sc. 1 
Present area of research  Plant Physiology   
Contact Details  
Mobile 09423295590 
Email sschavan9@rediffmail.com   

 
 



 
 Name of the Faculty Shri. A. V. Mane 

Post Held  Assistant Professor  
Date of Birth 1-6-1976 
Qualification  M.Sc. (Agri.) 
Area of specialization Plant Physiology 
Experience (Years) 9 
Research Project guided   
Ph.D - 
M.Sc. 1 
Present area of research  Post Harvest Physiology and 

Seed Technology 
Contact Details Hemant f 16 
Mobile  
Email avmanedapoli@yahoo.in  

 Name of the Faculty Shri. S.G, Mahadik  
Post Held  Assistant Professor  
Date of Birth 26th May 1972 
Qualification  M.Sc. (Agri.) 
Area of specialization Plant Physiology 
Experience (Years) 7 & ½ years  
Research Project guided   
Ph.D  
M.Sc.  
Present area of research  Plant Physiology   
Contact Details  
Mobile 9421135764 
Email arssandip@rediffmail.com  

 Name of the Faculty Shri. J. P. Demore 
Post Held  Assistant Professor  
Date of Birth 02/06/1962 
Qualification  M.Sc. Agri. 
Area of specialization Genetics and Plant Breeding 
Experience (Years) 23 
Research Project guided   
Ph.D - 
M.Sc. 1 
Present area of research  Vegetables 
Contact Details  
Mobile 9422545036 
Email devmorejp@yahoo.co.in  

 
 
 
 
 
 



 
6. Instructional Farm 

a. Location: Education and Research Farm, Department of Agril. Botany,          
Dr. B.S. Konkan Krishi Vidyapeeth, Dapoli. 
Total Area – 7.43 ha  
Area under 
Cultivation – Kharif – 4.40 ha  
  Rabi – 2.00 ha  
  Rubber- 1.12 ha 
  Jack fruit- 0.31ha 
Area under 
Construction, yards and Road etc. - 1.60 ha 

b. Infrastructure:  
1. Source of irrigation – Well 2 Nos 
2. Irrigation System- Drip and Sprinkler  
3. Farm equipment – Tractor, Power Tiller, Trolley, Rotawator, weeder. 
4. Seed Storage Godown - 2 
5. Equipment Shad – 1 
6. Farm Shed- 3 

c. Activities: 
1. Field trials under M.Sc. & Ph.D. Programme and Departmental research. 
2. Maintenance of Germplasm of Nagali, Cowpea, Wal, Groundnut, Tur etc. 
3. Departmental research trials on Cowpea, Wal, Tur, Groundnut, Mungbean, 

Nagli, Prosomillet etc. 
4. Demonstration of Rice varieties released by DSKKV, Dapoli. 
5. Demonstration of Rubber Crop, tapping.  

d. Photographs:  
 



  



 
7. Research activities and Achievements (including projects) 
a. Variety released:   
 

Sr. 
No. Variety 

Year 
of 

release 
Parentage 

Grain 
Type 

Yield 
(t/ha) 

Days to 
maturity  

Special 
features 

 Rice 

1 Karjat-184 1971 TN-1 X K-
540 

Medium 
Slender 

3.0 to 
3.5 100-105 

Moderately 
resistant to 
blast 

2 Karjat 14-7 1975 IR8 x Z 149 Long 
Slender 

4.0 to 
4.5 140-145 

Moderately 
resistant to 
blast & 
bacterial leaf 
blight 

3 Karjat- 1 1987 Holmaldiga x 
IR 36 

Short 
bold 

3.0 to 
3.5 105 -110 

Resistance to 
bacterial 
blight and 
BPH 

4 Karjat –2 1994 RPW 6-17 x 
RP 4-14 

Long 
Slender 

4.0 to 
4.5 

135-140 

Moderately 
resistant to 
blast & 
bacterial leaf 
blight 

5 Karjat 3 1994 IR 36 x KJT 
35-3 

Short 
Bold 

4.5 to 
5.0 110-115 

Moderately 
resistant to 
blast & 
bacterial leaf 
blight 

6 Karjat 4 1998 
IR 22 x Zinia 
63 

Short 
Slender 

3.0 to 
3.5 110-115 

Superfine 
grain 

7 Karjat-5 2006 

Selection 
from 
 BR-827-35-
3-1-1-1R 

Long 
bold 

4.5 to 
5.5 125-130 

Moderately 
resistant to 
blast & 
bacterial leaf 
blight 
Suitable for 
beaten rice 

8 Karjat-6 2005 Heera x 
Karjat-184 

Short 
Slender 

3.5 to 
4.0 130-135 

Superfine, 
dwarf, 
Resistant to 
leaf folder 
and Neck 
blast 

9 Karjat 7 2007 Patel 3 X KJT 
9-333 

Long 
Slender 

4.0 to 
4.5 

115 to 
120 

Moderately 
resistant to 
blast & 
bacterial leaf 
blight 



10 Karjat 8*  Ratna/Heera // 
KJT-4 

Short 
slender 

3.5 to 
4.0 

140 to 
145 

Moderately 
resistant to 
blast and 
Neck blast & 
bacterial leaf 
blight 

11 Sahyadri 
(Hybrid) 1998 

IR 58025 A x 
BR 827-35-3-
1-1-1 R, 

Long 
Slender 

6.0 to 
6.5 125-130 

Moderately 
resistant to 
blast & 
bacterial leaf 
blight 

12 
Sahyadri-2 
(Hybrid) 2005 

IR 58025 A x 
KJTR-2 

Long 
Slender 

5.5 to 
6.5 115-120 

Moderately 
resistant to 
blast, 
bacterial leaf 
blight & false 
smut 

13 Sahyadri-3 
(Hybrid) 

2005 IR 58025 A x 
KJTR-3 

Long 
Slender 

6.5 to 
7.5 

125-130 

Moderately 
resistant to 
blast, 
bacterial leaf 
blight. Good 
milling and 
cooking 
quality 

14 
Sahyadri-4 
(Hybrid) 2008 

IR 58025 A x 
KJTR-4 

Long 
Slender 

6.0 to 
6.5 115-120 

Good milling 
and cooking 
quality 
Moderate 
resistance to 
leaf blast, 
neck blast, 
Brown Spot 

15 Palghar 1 1988 IR 22 x 
Palghar 141-1 

Medium 
slender 

4.0 to 
4.5 120-125 

Moderately 
resistant to 
bacterial 
blight 

16 Palghar 2 2002 IR-5 x Zinia –
63 

Short 
slender 

3.0 to 
3.5 125-130 

Medium 
duration and 
fine grain 

17 Panvel 1 1984 
IR 8 x 
Bhurarata 4-
10 

Short 
bold 

3.5 to 
4.00 125-130 

Tolerant to 
salinity, 
resistant to 
blight 

18 Panvel 2 1987 Bhurarata 4-
10 x IR 8 

Long 
Slender 

3.3 to 
4.1 110-115 

Tolerant to 
salinity, 
Moderately 
resistant to 
blast, 
bacterial leaf 
blight 

19 Panvel 3 2000 Damodar x Short 4.5 to 125-130 Tolerant to 



Pankaj bold 5.0 salinity, M. R. 
to blast,  

20 Ratnagiri 
24 1971 Zinia 63 x TN 

1 
Short 

slender 
3.5 to 
4.0 105 

For Rabi –
Summer 
season 

21 Ratnagiri 
711 1978 IR 8 x 

Ratnagiri 24 
Long 

slender 
4.0 to 
4.5 115 

Moderately 
resistant to 
blast & 
bacterial leaf 
blight 

22 Ratnagiri 
68-1 1975 IR 8 x 

Sigadis. 
Long 
bold 

4.5 to 
5.0 140-145 

Resistant to 
bacterial 
blight 

23 Ratnagiri 
73-1 1979 RTN-23-1x 

Karjat-87-2 
Short 
bold 

3.5 -
4.0 98 

Moderately 
resistant to 
blast & 
bacterial leaf 
blight 

24 Ratnagiri 1 1986 
IR-8 x 
Ratnagiri-24 

Long 
Bold 

4.5 to 
5.0 115 

Moderately 
resistant to 
blast & 
bacterial leaf 
blight 

25 Ratnagiri 2 1986 RTN 68 x 
Varangal 487 

Short 
bold 

4.5 to 
5.0 

150 

Moderately 
resistant to 
blast & 
bacterial leaf 
blight 

26 Ratnagiri 3 1994 

CR-57-MR-
1523 /  
IR-36 // RTN-
68 

Long 
Bold 

4.5 to 
5.0 

140-145 

Resistant to 
gall midge, 
Moderately 
resistant to 
blast & 
bacterial leaf 
blight 

27 Ratnagiri 4 2009 G 11/IR 64 Long 
slender 4.9 125-130 

MR to Blast, 
Neck blast 
and BLB 

28 Ratnagiri 
5* 

 Zinia 63 x IR 
64 

Short 
slender 

3.6 115-120 

Moderately 
resistant to 
leaf blast, 
Neck blast & 
bacterial leaf 
blight 

29 
Sahyadri-
5* 
(Hybrid) 

 RTN 13A x 
SHR-R5 

Long 
slender 

6.6 140-145 

Moderately 
resistant to 
leaf blast, 
Neck blast & 
bacterial leaf 
blight 

30 Phondaghat 2000 RP-4-14 x R- Long 4.5 to 115-120 Resistant to 



1 711,  slender 5 blight 
 
Sr. 
No. 

Name Duration 
(Days) 

Production 
(Q/ha) 

Characteristics Year of 
release 

Nagli 
1 Dapoli-1 125-130 15-20 Open ear heads and long 

fingers. 

1985 

2. Dapoli Safed 1 120-125 15 White grains with seeding open 

fingers and high calcium and 

magnesium  

2010 

Cowpea 

1 Konkan 

Sadabahar 

55-60 10-11 Dwarf, early maturing plant 

with upright green pendumcles. 

All season variety. 

1991 

2 Konkan Safed 75-80 9-10 Short plant, Resistant to yellow 

vein 

1991 

Horsegram (Kulthi) 

1 Dapoli-1 90-100 7-8 Photo- thermo insensitive 1984 

Tur 

1 Konkan Tur -1 130-135 9-10 Early, suitable for cultivation on 

rice bunds. 

1991 

Wal 

1 Konkan wal-1 110-115 9-10 Bold siged seed, Resistant to 

yellow mosoic virus.  

1982 

2 Konkan Wal-2 100-105 10 Short plant, Tolerance to yelod 

mosaicvirl 

1991 

Fodder Crops 

1 Konkan Fodder- 

Cowpea-1 

60-65 

(Kharif) 

23-25 t/ha Luxuriant growth, Succulent, 

Suitable for Kharif and Rabi 

Season.  

1995 

75-80 (Rabi) 20-25 t/ha 

2 Konkan Rice 

Bean- 1 

85-90 

(Kharif) 

36 t/ha Luxuriant growth with light 

green leaves. 

1997 

100 (Rabi) 22-22 t/ha 

Groundnut 

1 Konkan Gaurav 120-130 18-20 Semi spreading, Medium size 

oblong pods 

1990 



2 Trombay 

Konkan Tapora 

120 25-26 30 days dormancy 1993 

 
Nagli 

Dapoli-1 Mulant of No- 50-1  
Dapoli-2 
 
Wal  
Konkan wal- 1 Wal 2K 2 x Wal 125- 36 
Konkan Wal- 2 Wal- 21 x Konkan Wal – 1 
 
Kuthi 
Dapoli-1 Selection from local bulk 
 
Tur 
Konkan Tur- 1 Selection from local bulk 
   From sehore (MP) 
 
Cowpea 
Konkan Sadabahar  U-16 x cm- 11 
Konkan Safed C-152 x JC- 10-2-5 
 
Fodder Crop 
Konkan Fodder Cowpea- 1 Selection from germplasm 
Konkan Rice Bean- 1 Selection from germplasm 
 
Groundnut 
Konkan Gaurav Kadiri- 3 x speanish buach  
Tka (Bold)    Ta- 17 x Ta-1  



��� �  
Method of Paclobutrazol 

application 

 

b. Research Recommendations: 
 

I. Paclobutrazol technology for early and regular flowering with profuse 

fruiting in Alphonso Mango. 

Pioneer research, conducted first time in the India during 1986-1992, on use of 
paclobutrazol for control of alternate bearing in Alphonso mango, is one of the major 
research technologies developed in the country as an sustainable answer to alternate 
bearing in Alphonso mango in the recent years. A single soil drench of paclobutrazol 
@ 20 ml /tree in July - August can boost mango production by about two and half fold 
over untreated trees. Early and regular flowering with profuse fruiting a re the 
special features of this technology. This technology has been commercially adopted 
and there is a spontaneous response from all mango growing belts across the country. 
 

 

 

 

 

 

 

 

 

II. Development of three mango hybrids including “SINDHU”, the first 

parthenocarpic mango hybrid and “KONKAN RUCHI”, the  first pickle 

mango hybrid. 

 

�

 

 

 

 

 



IV. Recommendation of pruning technology and use of PBZ for  
rejuvenation of old mango orchards in Konkan 

�  

.  

 

 

 

 

 

V. Control of subsequent mortality of mango stone grafts in nursery: 

� Epicotyl grafting is commercially adopted technique for raising over a million 

of mango grafts annually in tropical humid conditions of Konkan. Though the initial 

success in this technique is very high (80-90%),  about 30 to 40 per cent of sprouted 

grafts show subsequent mortality under the sheds due to etiolation causing heavy 

losses every year. A fundamental study was conducted  related to various 

physiological aspects viz., effect of light intensity, etiolation, effect of leaf clipping 

and growth regulators on subsequent mortality. From three years experimentation it 

was recommended to take a foliar spray of Paclobutrazol @ 250 ppm concentration on 

fourth day of sprouting to check the subsequent mortality and to improve the survival 

of grafts to the extent of 80 per cent.  

VI. Control of recurrent flowering: 

Published first report about 

occurrence of recurrent flowering as a 

new physiological disorder in Alphonso 

mango, responsible for sever fruit drop, 

leading to heavy yield losses,  particularly 

of early harvest fruits. Developed a 

recommendation of two foliar sprays of 

GA-3 @ 50 ppm starting from full bloom, 

for the control of subsequent fruit drop 



due to recurrent flowering in Alphonso mango.  

 

VII. Use of potassium for improving yield and quality of alphonso mango: 

� Internationally sponsored Adhock  research project conducted at the department  

,resulted first time into concrete recommendation about dose, source and time of 

application of potassium for high yield and quality 

improvement with significant reduction in occurrence of 

spongy tissue in Alphonso mango. This is the recent 

technology to which farmers have responded quickly.  

This recommended technology holds great potential in 

significant reduction in level of spongy tissue occurrence 

in Alphonso mango.  

VIII. 1-MCP  technology to boost up export of Alphonso mangos to 

Europe.  

          Adhoc research project, developed first time in the country, a 1-Methyle 

Cyclopropene vapour treatment  technology to delay the mango ripening by 9 ± 1 

days, and to prolong the storage and shelf life of Alphonso mango fruits upto 26 ± 2 

days without affecting  fruit quality.  

 

 

 

 

 

 



IX. Development of non destructive on line system for auto detection and 

auto sorting of spongy tissue affected alphonso mango fruits. 

Under multidisciplinary approach, DBSKKV, Dapoli in collaboration with 

CEERI, Chennai, conducted research project and developed non destructive, online 

system, using soft x-ray imaging technique.  

 



C. Research Outcome/Findings of Adhock Research Projects: 

 
Sr. 

No. 

Name of the Project Duration (Status) Total Project 

Cost (Rs./-) 

1. Studies on the use of potassium 

for improving yield and fruit 

quality of Alphonso 

mango.(2001-2003) 

3 years (completed with 

recommendation) 

11 lakh 

2. Efficiency of smart fresh (1- 

MCP) on mango after prolonged 

storage and following shelf life 

(2006-2008).  

3 years (Completed with 

recommendation)  

6 lakh 

3. Quantification of CO2 

absorption rates of few tropical 

trees of Konkan region of 

Maharashtra.(2010-2011) 

1 year (Completed) 1.5  lakh 

4. Conduction of impact studies of 

thermal power plant on mango 

cashew plantation and marine 

life (JSW- Interdisciplinary 

project), 2007-2011. 

  3 years (Ongoing) 1.87 Crors 

5. World bank funded NAIP 

project on “Understanding the 

mechanism of off-season 

flowering and fruiting in mango 

under different environmental 

conditions”. (2009-2011) 

3 years (Ongoing) 34.5 Lakh  

 
 
 



d. Completed Research Projectes/Programmes/Schemes 
�

Title : NATP on collection, evolution and maintenance of medicinal 
plant of Konkan region. 

UR Nos. :  
Objectives : Collection, evolution, documentation and maintenance of 

medicinal plant of Konkan region. 
Name of  :  
PI  Dr. B.B. Jadhav 
Co-PI   
Sponsoring 
Agency 

: National Agriculture Technology Project, ICAR, New Delhi 

Duration : Five years 
Total Outlay : 7.35 lakh 
Summary of 
Achievements 

: 1. Collection of total 701 accessions (BBJ1 to BBJ701) of 
medicinal plants from ‘Sahyadri’ region alongwith passport 
data was initiated  in Feb. 2000 to 2003 and sent to NBPGR, 
New Delhi for cryo-preservation. Total 480 Accessions has 
been Registered with NBPGR, New Delhi and allotted IC 
numbers. This will help to prevent the Unauthorized Patenting 
/ Registration of species which are indigenous to this region. 

2. Total 130 species of medicinal and aromatic plants were 
conserved which includes many Endangered, Endemic, Rare 
and Vulnerable species. 

3. Total 35 different wild relatives of crop/ fruit plants viz.Vigna 
capensis, Vigna vaxilleta, Canvolia ensiformis, Dioscoria 
bulbefera, Teraminus labelis, Sesamum muliannum, Syzegium 
cuminii were collected or conservation and for future use in 
crop improvement programme from Western Ghats. 

 
Relevant 
Photographs 

:  

�

�

�

�

�

�

�

�

�



 
Title : Biotechnological approaches for production and cultivation of  

Patchouli 
UR Nos. :  
Objectives : To standardized practices for production and cultivation patchouli 

in Konkan. 
Name of  :  
PI  Dr. B.B. Jadhav 
Co-PI  Dr. M.M. Burondkar 
Sponsoring 
Agency 

: DBT, New Delhi 

Duration : Three years 
Total Outlay :  
Summary of 
Achievements 

: Standardized rooting techniques, cutting techniques, Fertilizer 
dose, and use of shed net, in patchouli cultivation. 

Relevant 
Photographs 

:  
 
 
 
 
 
 
 
 
 

�

Title : Efficacy of smart fresh (1-MCP) on Mango after prolonged 
storage and following shelf life. 

UR Nos. :  
Objectives : 1. T evaluate the responses of Mango to Smart Fresh after cold 

storage as for present commercial storage and after prolonged 
cold strong conditions followed by shelf life at ambient 
temperature. 

2. To evaluate the effect of Smart Fresh treatment on mango 
fruits ripening in relation to their storage behavior and shelf 
life. 

3. To study the effect of Smart Fresh treatment on fruit quality 
and occurrence of spongy tissue under cold storage of 
Alphonso mango. 

Name of  :  
PI  Dr. M. M. Burondkar 
Co-PI  Prof. A.V. Mane 
Sponsoring 
Agency 

: Global Agri. System PVT., K-13A, Hauz Khas Enclave, New 
Delhi-110 016 

Duration : 2006-2008 
Total Outlay :  

������� ��	
������� �



Summary of 
Achievements 

: Alphonso mangos, traditionally    grown in   Konkan region, are 

increasingly gaining popularity in European countries. However, 

high shipment cost by air transportation (>Rs.50/kg), is one of the 

major bottle necks. Adhoc research project, conducted for three 

years (2007-09), could develop first time in the country, a 1-

Methyle Cyclopropene vapour treatment technology to delay 

the mango ripening by 9 ± 1 days, and to prolong the storage and 

shelf life of Alphonso mango fruits upto 26 ± 2 days without 

affecting fruit quality. Technology has generated huge interest 

among mango exporters. 

Relevant 
Photographs 

:  

 
  
 
 
 
 
 
 
 
 
 
 
 
Title : Studies on use of Potassium for Improving Yield and Fruit 

Quality of Alphonso Mango 
UR Nos. :  
Objectives : 1. To study the effect of recommended dose of Potassium in the 

form of sulphate of Potassium (SOP) and Muriate of potassium 
(MOP) on yield and quality of “Alphonso” mango.  

2. To study the effect of higher levels of potassium (1 and 2 kg 
per tree per year in the form of SOP on yield and quality 
aspects of “Alphonso” mango. 

3. To study the effect of foliar sprays of Potassium Nitrate 
(KNO3) in addition to recommended and higher level of K 
given in the form of SOP on yield and quality aspects of 
“Alphonso” mango. 

Name of  :  
PI  Dr. B. B. Jadhav 
Co-PI  Dr. M. M. Burondkar 

Prof. D. J. Dabke 



Dr. A. K. Shinde 
Sponsoring 
Agency 

: M/S Indian potash LTD. Mumbai and Kaliund Salz, Germany 

Duration : Five years (2001-2005) 
Total Outlay : 15 lakh 
Summary of 
Achievements 

: Standardized dose of  potassium for mango in Konkan  

Relevant 
Photographs 

:  

 
 
e. Ongoing Research Projects /Programmes/Schemes: 
 
Projects Title : Understanding the mechanism of off-season flowering and fruiting in 

mango under different environmental conditions 
Programmes :  
Schemes : National Agricultural Innovation Project 

Project Implementation Unit 
Kab-Ii, New Delhi-110012 
 

�

Projects Title : Collection, maintenance, evaluation and development of 
descriptors of fruit and plantation crops and tree spices through 
live repository. 

Programmes :  

Schemes : PPV & FR Authority, New Delhi. 

�

Projects Title : Development of descriptors for nutmeg (Myristica fragrans). 

Programmes :  

Schemes : PPV & FR Authority, New Delhi. 

 
Farm Research from RRC Botany, Physiology 
 
8. Abstract  (Thesis Abstract file Seprately Attached) 
 
1. M.Sc. in Genetics and Plant Breeding  
2. M.Sc. In Plant Physiology 
3. Ph.D. in Genetics and Plant Breeding.



 
Ecosystem:- The system resulting from the integration of all the living and non living 
factors of the environment. 
 Types of ecosystem:-  

A. Natural 
B. Artificial 

A. Natural- 
a. Terrestrial 
b.  Aquatic 

a. Terrestrial 
i. Forest  
ii.  Grassland 
iii.  Desert 

b. Aquatic- 
I. Fresh water- i. Lotic      ii. Lentic 
II.  Marine 

Structure of Ecosystem:-  Ecosystem has two major components 
I. Abiotic (non-living) components 
II.  Biotic (living) components 

i. Autotrphic components- Known as Producers 
ii.  Heterotrophic components- Known as consumers  

a. Macroconsumers 
b. Microconsumers 

Functions of Ecosystem- 
1. Production- Every year 100 billion tons of organic matter is produced on the 

earth by photosynthesis and same amount is oxidized back into cO2 and H2O 
during respiration. The excess production of organic matter in Cambrian period 
(600 million to 1 billion year ago) which is fossilized without respiration and 
decomposition. It is responsible for built of oxygen and evolution and 
continued survival of higher forms of life. It also made industrial revolution 
possible, it includes plants and some bacteria. 

2.  Consumption- It is the transfer of material and transformation of energy from 
one tropic level to another through the process of eating and being eaten. 
Produce food for their own maintenance and multiplication and movement. The 
stored food is used for creation of energy required for different processes. The 
respiration may aerobic or anaerobic. 

3. Decomposition- Is the process by which complex organic material are broken 
into simpler components that can be again utilized by plant. This process takes 
place by three stages. 

i. Formation of particulate detritus by physical and biological action accompanied 
by release of dissolved organic matter. 
ii. Rapid production of humus and release of additional soluble organic compounds 
by saprophytes. 

     iii. Slower mineralization of humus. 
 



Biodiversity: 
 Biodiversity refers to the variability among the living organisms, plants, 
animals and microbes from all sources including terrestrial and aquatic ecosystem and 
ecological complexes of which they are part. 
Types of conservation of Biodiversity- 

i. In situ conservation: Conservation of genetic resources through their 
maintenance within natural or even human made ecosystem in which they 
occur. Forest reserve, National parks and sanctuaries, Cultural landscapes 
etc. 

ii.  Ex situ conservation: Conservation of genetic resources outside their habitat 
by perpetuating sample population in genetic resource centres. Eg. Botincal 
garden, Cryopreservation, Gene banks, Zoo, culture collection or in the 
form of gene pools and gamets storage etc. 

Significance of Biodiversity: 
i. Productive use value 
ii.  Consumptive use value 
iii.  Indirect use value 

 
 
Disaster: 
Disaster is a very broad term, used for many occurances or events which cause 
widespread destruction.  The Websters dictionary defines ‘disaster’ as “a grave 
occurance having ruinous results.”  WHO (World Health Organization) defines 
disaster as “any occurance causing, ecological disruption, loss of human lives, 
deterioration of health and health services on al scale sufficient to warrant any 
extraordinary intervention form outside the affected community. 
Types of Disaster- 
Flash floods 
Tropical cyclones- 
Droughts 
Earthquakes 
Tsunami 
Droughts: Droughts are a perennial feature in some states of India 16 % of the 
countrys total area is drought prone. Drought is a significant environmental problem 
as it is caused by a lower than average rainfall over a long period of time. Most of the 
drought prone areas identified by the Government lie in the arid and semi-arid  areas 
of the country. 
 
 
9. 
d. Radio/TV Talks delivered by the staff members of the Department/Section: 
 All India Radio  
 Dr. S.G. Bhave 
 1. Bhave, S.G. (1992). 'Konkan Gaurav' Bhuimugache, Sudharit Van Dialouge 

broadcasted on 18/06/1992, dueig 07.30 to 08.00 p.m. from All India Radio, 
Ratnagiri. 

2. Bhave, S.G. (1994). 'Kokanatil Galit Dyanye'. Dialougue brodcasted on 
21/5/1994, during 7.30 to 8.00 p.m. from All India Radio. Ratnagiri. 



3. Bhave, S.G. (1995). 'Hybrid Biyani Kashi Tayar Hotat?' Interview 
broadcasted on 13/12/1995, during 7.30 to 8.00 p.m. from All India Radio. 
Ratnagiri. 

4. Bhave, S.G. (1997). 'Bhuimugachi Konkanasathi Sudharit Lagwad Paddhat'. 
Interview broadcasted on 23/1/1997, during 7.30 to 8.00 p.m. from All India 
Radio. Ratnagiri. 

5. Bhave, S.G. (1995). 'Sankarit Bhatache Bijotpadan'. Interview broadcasted 
on 5/5/1995, during 7.30 to 8.00 p.m. from All India Radio. Ratnagiri. 

6. Bhave, S.G. (1997). 'Kad-dhanya Peekanche Sudharit Van'. Interview 
broadcasted on 2/10/1997, during 7.30 to 8.00 p.m. from All India Radio. 
Ratnagiri. 

7. Bhave, S.G. (1998). 'Tel Tadachi Sheti'. Interview broadcasted on 2/3/1998, 
during 7.30 to 8.00 p.m. from All India Radio. Ratnagiri. 

8. Bhave, S.G. (1999). 'Kokanatil Telvruksha'. Interview broadcasted on 
15/4/1999, during 7.30 to 8.00 p.m. from All India Radio. Ratnagiri. 

9. Bhave, S.G. (1999). 'Trundhanya Pikache Aharatil Upyog'. Interview 
broadcasted on 20/8/1999, during 7.30 to 8.00 p.m. from All India Radio. 
Ratnagiri. 

10. Bhave, S.G.(2000). 'Kokanatil Tel Vraksh'. Interivew broadcasted on 
6/3/2000, during 7.30 to 8.00 p.m. from All India Radio. Ratnagiri. 

11. Bhave, S.G. (2000). 'Aharat Trundhanya Pikancha Vapar'. Interview 
broadcasted on 15/9/2000 during 7.30 to 8.00 p.m. from All India Radio. 
Ratnagiri. 

12. Bhave, S.G. (2003). 'Arogyasathi Trundhanye'. Speech broadcasted on 
23/8/2003 during 7.30 to 8.00 p.m. from AIR, Ratnagiri.  

13. Bhave, S.G. (2005). Krishi jaivatantragyan shetakaryas varadan. Speech 
Broadcasted on 22/6/2005 during 7.30 to 8.00 p.m. from AIR Rantnagiri 

14. Bhave, S.G. (2007)  �������	
	�	�������������	�    Broadcasted on All 
India Radio on 26/06/’07.6 

 Dr. M.M. Burondkar 
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 Dr. V.V. Dalvi  



 (A) AIR, Ratnagiri  

1. Promising variety of groundnut - Konkan gaurav 
(interview in Marathi) 

18/06/1992 

2. Cultivation of hybrid rice 08/05/2007 

3. Pulses cultivation in rabi in Konkan region 10/11/2008 

 (B) AIR, Mumbai  

4. Old and modern transplanting technique of rice (Dialogue 
in Marathi) 

07/12/1995 

5. Seed of paddy varieties available for rabi/hot weather 
season (Dialogue) 

01/11/1996 

6. Post-harvest technology in Rice (Dialogue) 08/03/1997 

7. Forage crops in Konkan (Dialogue) 17/07/1997 

8. Hybrid rice seed production technology (Dialogue) 30/05/1998 

9. Preparation of summer paddy cultivation 19/11/1998 

10. Care to be taken before purchasing the seed and planning 
for kharif paddy 

21/04/1999 

11. Availability of paddy seed and it’s seed production 
(Interview in Marathi) 

20/11/2001 

12. Newly developed rice varieties 25/10/2005 

 Prof. S.S. Desai 

 1. Important Characteristic of Hybrid Rice March, 2007 

 2. Cultivation of Improved Varieties of pulses  3 Nov. 2008 

 3. Seed Production of Hybrid Rice 11 May, 2009 

 4. Cultivation of Improved varieties of Nagali 13 May, 2010 

  Prof. S.S. Chavan 

 1. �	��	�%&	����%&�&��	=	��	��(�	� �� >�� �	�? �� �	�?�6�
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 TV- Doordarshan 
 Dr. S.G. Bhave 



 1. Birari S.P. and Bhave, S.G. (1997). "Teltadachi Sheti". Discussion 
broadcasted on 10/71997 at 6.30 to 7.00 p.m. on Doordarshan, Mumbai. 

2. Bhave, S.G. and Pethe, U.B. (1998). "Telvrishanchi Lagwad". Interview 
broadcasted on 25/6/1998 at  6.30 to 7.00 p.m. on Doordarshan, Mumbai. 

3. Burondkar, M.M. and Bhave, S.G. (1999). " Ambyachya Niyamit 
Utpadanasathi paclobutrazol Sanjivakacha Santulit Vapar". Discussion 
droabcasteb on 18/8/1999 at 6.30 to 7.00 p.m. on Doordarshan, Mumbai.  

4. Bhave, S.G. and Apte, U.B.(1999)."Paramparike Arogyadayak 
Galitdhanye".Interview boradcasted on 14/10/1999at6.30 to 7.00p.m. on 
Doordarshan Mumbai. 

5. Bhave, S.G. (2001). "Konkanatil Tel Vrikshash-1". Interview broadcasted 
at 6.30 to 7.00 a.m. on Enadu TV. 

6. Bhave, S.G. (2001). "Kokanatil Tel Vrish-2". Interview broadcasted at 6.30 
to 7.00 a.m. on Enadu TV. 

7. Burondkar, M.M. and Bhave, S.G. (2003). "Ambyachya Niyamit 
Baharasathi PPZ cha Vapar". Interview broadcasted on 13/2/2003 on 
Doordarshan Mumbai at 6.30 to 7.00 p.m.  

 Dr. V.V. Dalvi  

(A) Mumbai Doordarshan 

1. Hybrid rice seed production technique 09/01/1996 

2. Hybrid rice cultivation practices 19/10/1998 

3. Hybrid rice at farmers field 21/04/1999 

4. Newly developed rice varieties 25/10/2005 

(B) E TV - Marathi 

5. Sahyadri (F1) demonstration on farmer’s field 02/04/2001 

6. Hybrid rice cultivation practices 08/07/2001 

7. Hybrid rice transplanting and Hybrid rice seed production 
technology 

15/07/2001 

8. Popularization of rice varieties through demonstration  22/10/2005 

9. Rubber plantation in Konkan region 29/12/2008 

 Prof. S.S. Desai 

 (A) Zee 24 Tass  

1. New Variety of Nagali Dapoli Safed Jun, 2010 

�



 Prof. S.S. Chavan 

1. ETV 
Programme 

�.�����>���.�<�E	���.��3	����
F���� 4�+!� am 28-04-
2006�

2. Sahyadri T.V.  � �� �	��	��	9C�:������ �
#���	��	��7	���%��:�%�	��

�4 �! �#!!4�
Recording.�

3. ETV �9/	��	��
������	��	�%&	��	,��
�	����	��	�=	��G��FH		�
�

Relay on date 18-
7-2006 Recording 
on 30-06-2006�

4. Sahyadri T.V. �	�$�	�	�����������		�	��	�	����
%&�&��	=	��	��(�	���

Relay on 14 & 15 
feb 2007�

5. ETV �	�$�	�	��.D�	��.D�	���		�	��	�����
%&�&��	=	��	��(�	��

�7�	��	� �26-11-
2006�

6. ETV �	��	��	������	������� � I	�	����	�
�A#A#!!4�

7. Star T.V ;		�	8�	�����3	��	�����J	����	������#!!"�
8. Star T.V. �	�����;		���	��	��K�����L���J	���

�	������
#!�!�

 (B) E TV - Marathi  

5. Sahyadri (F1) demonstration on farmer’s field 02/04/2001 

6. Hybrid rice cultivation practices 08/07/2001 

7. Hybrid rice transplanting and Hybrid rice seed production 
technology 

15/07/2001 

8. Popularization of rice varieties through demonstration  22/10/2005 

9. Rubber plantation in Konkan region 29/12/2008 

 
 
 
g. Publication: Provide the details of the following publication published by the 

Department/Section in bibliographical form 
(Department of Agril. Botany Publication file sepretly attachd in mail.)



 
Books  
 

: Text Book of Principles of Genetics. 
Published by International Book 
House P. LTD, Delhi. By  Sawardekar 
S.V., Desai S.S. and Bhave S.G. 
(2010) 

Chapter in Books  “Harmonious Phenological Data: A 

Basic Need for Understanding the 

Impact of climate change of Mango.”  

PP 53-65, by Burondkar( as one of 

the authors) .In Book: Climate- 

Resilient Horticulture: Adaptation and 

Mitigation strategies. Edited by 

Harish Chandra Prasad Singh, N.K. 

Shrnivasa Rao, K.S. 

Shivshankara.Published by Springer 

Publication.�

Booklet/bulletion/ : 1. �	��	�(@�	�
� ���� 	
�  
2. Mango production technology 
3. �	�$�	8�	��
�����(@�	�
	�	,��

��������-M�	$�./0	1	���H		<��
�9/	�  

4. Crop Varieties 
Folders : 1- �	�$�	8�	� �
����� (@�	�
	�	,��

������� K�-M�	$�./0	1	�L� �H		<��
�9/	���

2- �	��	�1	C	���I	/�	���
3- �	���� �	��	� %&	���� �	�	�

�
����	�
4- Mango Suvarna – Year 2009�
1- ‘Sindhu’ A New Hybrid Mango- 

June, 1997�
2- Use of 1 – Methyl cyclopropene (1- 

MCP) for delaying ripening 
extending shelf life in Alphonso 
mango for export.�

5- Development of non destructive on 
line system for auto detection and 
auto sorting of spongy tissue 



affected Alphonso mango fruits.�
Souvenir/Proceedings of 
Seminar/Symposia/Conference/Workshop 
Organized 

: 1. Physiological and Molecular 
Approaches for Increasing Yield 
and Quality of Agricultural, 
Horticultural and Medicinal Plants 
under Changing environment. 

2. Climate Resilient Rice Production 
Under Rainfed Ecosystem. 

Training manuals of the training 
programme organized Journal Research 
papers 

:  

Full length research papers published in Proceedings of Seminar/Symposia/ 
Conference/Workshop: 
1. Burondkar, M.M.  and Gunjate, R.T. (1989). Regulation of shoot growth and 

flowering habit in Alphonso Mango with Paclobutrazol Proc. 3rd Int. Mango 

symposium (P.P. 42) held at Darwin (Australia)  during 25-30 Sept. 1989. 

2. Gunjate, R.T. and Burondkar, M.M.  (1989). Effect of mulching on 

occurrence of spongy tissue in Alphonso Mango Proc. 3rd Int. Mango 

Symposium (P.P. 50) held at Darwin (Australia)  during 25-30 Sept. 1989. 

3. Burondkar, M.M.  and Gunjate, R.T. (1992). Control of vegetative growth and 

induction of regular and early cropping in Alphonso Mango with paclobutrazol 

Proc. 4th Int. Mango Symposium (P.P. 32) held at Florida (U.S.A.) during 5-

10 July, 1992. 

4. Gunjate, R.T. and Burondkar, M.M.  (1992). Parthenocarpic mango developed 

through hybridization Proc. 4th International Mango Symposium (P.P. 62) held at 

Florida (U.S.A.) during 5-10 July, 1992. 

5. Burondkar, M.M.;  Gunjate, R.T.; Magdum, M.B. and Waghmare, G.M. 

(1996). Increasing productivity of mango orchard by pruning and application 

of Paclobutrazol. Proc. 5th In mango symposium  held at Tele Aviv (Israel) 

during 1-6 Sept. 1996. 

6. Burondkar, M.M.;  Bhingarde, R.T.; Kore, V.N. and Pawar, A.G. (1999). 

Estimation of heat units as maturity indices for different mango varieties in 

Konkan region of Maharashtra Proc. 6th International Mango symposium held 

at Pattaya (Thailand) on 6-9 April, 1999. pp 105. 

7. Burondkar, M.M.;  Rajput, J. C.; Waghmare, G.M. and Chavan, S.A. (1999). 

Recurring flowering. A new physiological disorder in mango Proc. 6th 



International Mango symposium held at Pattaya (Thailand) on 6-9 April, 

1999. pp : 112. 

8. Burondkar, M.M.;  Gunjate, R.T.; Magdum, M.B. and Govekar, M.A. (1999). 

Rejuvenation of old and over crowded "Alphonso mango orchard with pruning 

and use of paclobutrazol. Proc. 6th International Mango symposium held at 

Pattaya (Thailand) on 6-9 April, 1999. pp : 149. 

9. Powar, A.G.; Jamadagni, B.M.; Adhao, S.H. and Burondkar, M.M.  (1999). 

Prediction of leaf area and number of terminal shoots in Alphonso Mango 

Proc. 6th International Mango symposium held at Pattaya (Thailand) on 6-9 

April, 1999. pp : 110. 

10. Dabke, D.J.; Chandelkar, A.B.; Burondkar, M.M.  and Mehta, V.B. (1999). 

Nutrient dynamics in Alphonso Mango orchard treated with paclobutrazol 

Proc. 6th International Mango symposium held at Pattaya (Thailand) on 6-9 

April, 1999. pp: 241. 

11. Mane, A.V.; Burondkar, M.M. and Jadhav B.B. (2002) Effect of preharvest 

sprays of plant growth regulators, Ca-EDTA and KNO on occurrence of 

spongy tissue disorder in Alphonso mango.  Abs. 7th International Mango 

Symposium held at Recife,m Pernambuco state, Brazil during 22-27 

September 2002. pp: 97 

12. Burondkar, M.M.; Dabke, D.J.; Chavan, S.A. and Jadhav, B.B. (2002). Studies 

on use of potassium for improving yield and fruit quality of Alphonso mango. 

Abs. 7th International Mango Symposium held at Recife,m Pernambuco state, 

Brazil during 22-27 Sept. 2002. pp: 235 

13. Golam, D.S.; Jadhav, B.B.; Burondkar, M.M.  and Bhave, S.G. (2003). 

Studies on physiological and productive efficiencies of hybrid rice in Konkan 

region. Abs. International congress of Plant Physiology on sustainable plant 

productivity under changing environment held at ICAR, New Delhi during 8-

12 January 2003. 

14. Burondkar, M.M.; Gunjate, R.T. and Jadhav, B.B. (2003). Standardization of 

use of paclobutrazol for overcoming alternate bearing habit of Alphonso mango in 

Konkan region of Maharashtra. Abs. International congress of Plant Physiology 

on sustainable plant productivity under changing environment held at ICAR, New 

Delhi during 8-12 January 2003. 

15. M.M. Burondkar,  B.B. Jadhav and M.B. Chetti, (2006). Effect of Plant Growth 



Regulators, Polyamine and Nutrients on Fruit quality and Occurrence of Spongy 

tissue in Alphonso mango. The 8th International Mango Symposium held at Sun 

City, South Africa during 5-10 February 2006.pp:33 

16. M.M. Burondkar , B.B. Jadhav and M.B. Chetti, (2006). Post- Flowering 

Morpho-Physiological Behavior of Alphonso mango as Influenced by Plant 

Growth Regulators, polyamine and Nutrients under Rainfed Conditions. The 8th 

International Mango Symposium held at Sun City, South Africa during 5-10 

February 2006. pp:112 

17. Godase S. K., P. D. Patil and Burondkar M. M. (2010). Evaluation of 

Clothianidin 50 WDG against Hopper complex of Mango, Abs. The 9th 

International Mango Symposium held at Sanya, China during 8-12 April 2010. 

pp: 26 

18. Mehata V. B., Haldankar P. M., Burondkar M. M.  Jadhav B. B., Khandekar R. 

G. Shinde V. (2010). Use of soft x-ray imaging system for on line detection of 

Spongy tissue affected Alphonso mango fruit. Abs.The 9th International Mango 

Symposium held at Sanya China during 8-12 April 2010. pp: 54 

19. Burondkar M. M.  Jadhav B. B., Mane A.V. and Bendale V.W. (2010) Ripening 

behavior, storage and quality of Alphonso mango fruits as influenced by 1 – 

Methyl Cyclopropene. Abs.The 9th International Mango Symposium held at 

Sanya China during 8-12 April 2010. pp: 65 

20. Patil K.R., Burondkar M. M.  Haldavnekar P., Bhave S.G. and Jadhav B. B. 

(2010)  Post harvest chemical induction of vegetative growth and its physiological 

behavior in relation to regulation of flowering in Alphonso mango (mangifera 

indica L.). Abs.The 9th International Mango Symposium held at Sanya China 

during 8-12 April 2010. pp: 99 

21. Haldankar P.M., Ahire U.U., Pawar C. D., Pujari K. H., Burondkar M. M.  

(2010)  Effect of desapping and disinfectants on shelf-life and quality of 

“Alphosno” mango. Abs. The 9th International Mango Symposium held at Sanya 

China during 8-12 April 2010. pp: 157 
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11. Contact Information  

 Name of the Head: Dr. S. G. Bhave 

Name of the Department:- Department of Agricultural, Botany,  

College of Agriculture, Dapoli, 

Postal Address:- College of Agriculture, Dapoli, Dr. B. S. Konkan Krishi Vidyapeeth, 
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