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1% Semester L DA
Course Course Tithe Credit Marks Distribution '] TTotar
Code Hours '_‘l.}ntmy Practical | Mig. | Marks
Feem ]
GPB-501 | Principles of Genetics and Cytogenetics 3(2¢1) 50 30 il 100
GPB -502 | Principles of Plant Breeding 3(2+71) “0) 30 72() T ,(,u_d
GPB -503 | Principles of Quantitative Genetics 3(2+1) 50 30 ....29-». o ',Qf’____
AST-501 | Experimental Designs 3(2¢1) 50 30 20 100
GPB -511* | Breeding for Quality Traits 4(3+1) 50 30 20 160
Total 12
2" Semester -
Course Course Title Credit Marks Distribution Tolal
Code Hours Theory | Practical [ Nid- | Marks
Term ]
GPB -504 | Mutagenesis and Mutation Breeding 3(2+1) 50 30 20 100
GPB -505 | Cell Biology & Molccular Genetics 3(2+1) 50 30 | 20 1 100
GPB -506 | Population Genetics 3(2+1) 50 30 20 | 100
AST-503 | Computer Application in Agriculture 2(1+1) 50 30 20 100
GPB -512* | Gene Regulation &expression Data Base Management 4(3+1) 50 30 20 100
Total 11 _
3" Semester
Course Course Title Credit Marks Distribution Total |
Code Hours Theory | Practical | Mid- Marks
Term
Gre -507_| Heterosis Breeding 32+ |50 30 20 100 |
GPB -50% | Bio Technology for Crop Imprevement 3(2:1) 50 30 20 100
GPB -509 | Breeding for Biotic & Abiotic Stress Resistance and J(2+1) 50 30 20 100
Maintenance Breeding Concept of Variety Release and Sced
Production .
GPB -%1_* | Data Base Management Evaluation and Utilizaticn of PCR 4(3+1) 50 20 20 100 |
Total 9 | ]
4" Semester
Course Course Title Credit Marks Distribution BT
Code Hours Theory | Practical | Mid- Marks
Ierm
GPB-510 | Breeding in Legumes, Oilseeds, Fibre crops, 3(2+1) 50 30 20 100)
Cereals, millets and sugarcane |
GPB -514* | Varietal Development and Maintenance Breeding 4(3+1) 50 30 20 1y
GPB -515* | Innovative Approaches for Crop Improvement 4(3+1) 50 30 20 100
GPR -516 | Master Seminar 1 (0+1) - 100 . 100
GPB-517 | Mastet Thesis 20 (0+20) Satisfactory/ Not-satisfactory
- Total 24 -~
Total Credit Hours 56 =36 -

Note: * These Papers are compulsory for Master’s program in lieu of Master's Thesis. Students should take either * p;

or Master’s Thesis in order to complete the program. Marks obt
Candidates.
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M.Sec. (Ag.): Geneties and Plant Breeding
GPB 501: PRINCIPLES OF GENETICS & CYTOGENETICS 3(2+1)
Theory:
UNIT I

Beginning of genetics. Cell structure and cell division. Mendel’s laws, Discussion on Mendel's paper.
Chromosomal theory of inheritance. Multiple alleles. Geeninteractions sex determination. sex-influenced and
sex-limited trait; Linkage- detection, estimation. Recombination and genetic mapping in cukaryotes. Somatic
cell genetics,Extra chromosomal inheritance.

Population — Mendelian population Random Mating population frequencics of genes and genotypes causes of
change hardy Weinberg equilibrium. Structural And Numerical Changes in Chromosomes. Nature. Structure
And Replication of The Genetic Material Organization of DNA In Chromosomes. Genetic Coad.

UNIT I

1
classical and modern gene concept, genetic fine Structure Analysis, allelic complementation, split gene,

transposable genetic clement. overlapping genes, pseudo geney oncogene, gene families and clusters.

Molecular mechanism of mutation, repair and suppression, bacterial plasmid, gene expression, gene regulation
in Eukaryotes, RNA editing.

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

Nucleic acid hybridization, DNA sequencing DNA restriction and modification, antisense RNA  and
ribozymes micro RNAs editing UNIT V

Gene silencing genetic of Mitochondria and chloroplast. concept of eugenic epigenctics. Genetic disorder and
behavioural Genetics,

UNIT 1Tt

Architecture of chromonemata: chromosomes Matrix chromosome. Centromere. secondary construction and
telomere: artificial chromosome construction and its uses special type of chromosomes. cell cycle and cell
division-mitosis and meiosis: diffcrences significance and deviation synapsis. structize and functional of
complex and spindle Apparatus anal anaphase movement of chromosomes and crossing over mechanism and
theories of crossing over recombination models. cytological basis-variation in chromosome structure
evolutionary significance-introduction to technique for karyotyping chromosomes bending and painting in
situ hybridization and various applications.

UNIT IV

Structural and numerical variation of chromosome and their applications symbols and Terminoloyy for
chromosome number cuploidy haploid diploid and polyploidy: utilization of ancuploidy engincer in focation
evolutionary significance of chromosomal aberrations balanced lethal and chromosome complex.

Inter-varietal chromosome substitution polyploidy and role of polyploidy in crop breeding unitary advantage
of autopolyploid vs allopolyploids-role of and applied in basic and applicd aspects of breeding their
maintenance and utilization in gene mapping and gene block transfer alien aditing and substitution line-
utilization apomixes unitary and genetic problem in crop with apomixes.

UNIT V
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Reversion of autopolyploid to diploid genome ma
witopolyploid allopolyploid sentences of new crop rat
chromosome number alien translocation habit betwee
using amphidiploids Bridge species. Fertilization barriers in crop plant at pre and post fertilizatio
vitro techniques to overcome that fertilization via in craft chromosome manipulation in wige hy
case study problems in case in use of haploid diploid and double haploid in in Ge

PRACTICAL

pping in polyploidy inters
e critical and Jessica hybrid between species
n species with different from other number g;.‘

pecific hybridization and

With same
ne ll’angfcr
n levels in

: bridization
netics and breeding.

Laboratory exercise in Probability and chi-square demonstration of genetic principle using laboratory
organism, numerical exercise related to mendelian principles numerical related to multiple alleles (ABO blood
group system). chromosome mapping using three-point test cross tetragonal analysis including and detection
of mutations through Genetic test. Principle demonstration detection of transgenic in the exposed plant
material., visit to transgenic genetic glass house and learn the practical consideration. Leamning and learning
and cytogenetics laboratory various Chemicals to be used for the hybridization in breathing situation practical
learning the cytogenetics laboratory various chemical to be used for fixation dehydration and leading staining
cleaning cte. microscopy various type of microscopes observation selection of specimen using microscope

repairing specimen for observation situated preparation and fixing for light microscope study in serials study
on the course of mitosis in the pearl millet studic

mitosis in serials millets and pulses and in
various crops various method of stainin
germination in vitro and in Vivo.

s on the course of mitosis in onion study on the course of
all seeds using micrometre and studying the pollen £rain size in
g and preparation of temporary and permanent slides pollen

GPB 502 PRINCIPLE OF PLANT BREEDING 3(2+1)
Theory

UNIT T History of plant breeding objectives of plant breeding characteristic improved by plant breeding
patterns of evolution in crop plants centre of origin biodiversity and its significance.

UNIT Il

Genetic basis of breathing self- and cross-pollinated crops including meeting system and response 1o selection-
nature of varizbility. component of variation  heritability end genetic acvance, genotype environment
interaction,type of gene action and implication in plant brccdingjplant introduction and role of plant genetic
resources in plant breeding. Self-incompatibility and male selection in crop plants crop plants and their
commercial exploration: concept of plant ideotype and its role in crop improvement transgressive breeding.

- UNIT I

pure Line Theory pure line selection and mass selection method line breeding Pedigree bulb simgle seed
Descent and multiline methods population breeding in self-pollinated crops (diallel selected mecting
approach).

UNIT IV

.

Breeding method in cross pollinated crops population breeding mass selection and Toubro method S1 and 82
progeny testing provisional selection skill recurrent selection scheme for inter
improvement and development of sentences and composite varicty hybridized re
production in breath grading approach for improvement of injuries free
production of hybrid and their parent varieties of inbreeds,

UNIT V

and intra population
ading and inbreathe in
production hybrid performance, seed

1
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Pittding method in a sexually propagated crop clonal selection apomixes
tresses. Cultivar development-testing release and notification lnaintcn:;r;cc breedi
! . . : ' cdi
breeding. plant breeding rights and regulation for plant variety protection and farmer o
) < r

PRACTICAL

Participaig
|
ghts. TY plant

Floral Biology in self and cross-pollinated species, selfing and crossing techniques selection m thod i
aggregation population and evolution of building material analysis of variance in our destination ofhc:ita(::rm
and genetic variance advance maintenance of experimental record learning techniques in hybrid qe‘g]
production use using male sterility in field crops. :

A
GPB 503 PRINCIPLES OF QUINTITATIVE GENETICS 3(2+1)
Theory:

UNIT 1

Mendelian traits vs polygenic traits-nature of quantitative traits and its inheritance-multiple factor hypothesis-
analysis of continuous variation: variations associated with polygenic traits phenotypic genotype and
environmental-non-allelic interaction nature of gene action additive. dominance acoustics and linkage effect.

« UNITI

Principles of analysis of various (ANOVA)- expected variance component random and fixed models:
MANOVA. Di-plot analysis comparison of mean and variance of significance.

UNIT 11

Design of plant breeding experiment principle and applications and Diversity analysis multiple of mythology
character analysis

UNIT IV

Association analysis phenotypic and genotypic correlation path analysis and a person regression analysis and
principal component analysis

- UNIT V

Selection indices-selection of parents: simultaneous selection models-concepts of selection-heritability and

genetic advance.

PRACTICAL

Problems on muitiple factors inheritance-partitioning of variance estimation of heritability and advanced
conversing analysis mythology analysis D2 analysis grouping of clusters and interpretation-Covariance
analysis clusters diagrams and plastids diagram of Den drug dendrogram Inter Ist session correlation analysis
percentage progeny regression analysis method first and second by image on a message 1 am Ace graphical
approaches dial analysis and dress up result and d ¢ and d interpretations line X tester analysis and
interpretation for project estimation of heterosis stand standard mid parental Centre and better parental
heterosis estimation of inbreeding depression germination mains analysis analytics path and interpretation
estimation of different type of gene action part equation of static variance and covariance in two components
due to genotypes environment and genotype X environmental inheritance working out the efficiency of
selection method in different population and interesting presentation by parental matting trial analysis and
triple test cross PTC news app software license and result interpretation advanced biometrical method for
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combining ability analysis models in analysis

(AST-501)- Experimental Design 3 (2+1)
Theory:
\UNIT I

Need for designing of experiments, characteristics of a good design. Basic principles of designs and
randomization, replication and local control.

CUNITH

Uniformity trials and shape of plots and blocks; Analysis of variance; completely randomized design,
randomized block design and Latin square design.

. UNIT I

Factorial experiments, (symmetrical as well as asymmetrical), orthogonality and partitioning of degree of
freedom, confounding in symmetrical factorial experiments, factorial experiments with control treatment.

UNIT IV

Split plot and strip plot designs. Analysis of covariance and missing plot techniques in randomized block and
Latin square designs, transformations, crossover designs.

UNIT V

Bioassays- direct and indirect, indirect assays based on quantal dose response, parallel line and slope ratio
assays potency estimation.

Practical:

Uniformity trials data analysis, formation of plots and blocks. Fairfield Smith law: analysis and data obtained
from CRI5, RBD, LSD; Analysis of factorial experiments without and with confounding; Analysis with
missing data; split plot and strip plot designs; Transformation of data; Analysis of resolvable designs; Fitting

of response surfaces.

GPB 511* BREEDING FOR QUALITY TRAITS 4 (3+1)

Theory:

. UNITI

Genetics of Carbohydrate, protein, fats, vitamins and anti-nutritional factor. Breeding for Grain quality
parameters in rice and its analysis. Golden rice and aromatic rice. Breeding strategies and achievements and

application in Indian context

UNIT [l

Breeding for baking qualities in wheat. characteristics to be considered and breeding strategies. molecular and

Cytogenetics manipulation for quality improvement in wheat :

UNIT 11 . :
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Breeding for quality improvement in Sorghum and pearl millet, Quality protein maj
1Z€. concept of breeq:
eding

( strategies. genetic Resource Management for staining creative quality in cro
< ps

UNIT IV
Breeding for quality in and pigeon Pea. Breeding for quality in rapeseed and mustard groundnut and sunf]
nd sunflower

and minor oilseed crops.

UNITV
Breeding and Genetic manipulation for quality improvement in cotton -

PRACTICAL

Identification of suitable area location for seed production. Ear to row method and nucleus seed production
main characteristic of release and notified varieties hybrid and parental line identification of improvemen;
weed and objective rate determination of isolation distance and planting ration in different crop production
techniques of varieties in different crops hybrid seed production Technology of improvement crop.
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