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Course Structure for under Semester Systemto come into force from 
Ac:-. dcmic Session 20 13-14. 
M.Sc. (AG RI CU L TllRF:) 
PLANTS BREEDI NG & GENETICS 
SEMESTER SYSTEM 

M.Sc. (Agriculture)- PLANT BREEDING & GENETICS 
In the area of Plant Breeding & Genetics an effort has been made to retai n relevant core concepts 
and principles of Plan1 Breeding & Genetics as such. However. new topics and also new courses 
have been added to infuse new blood in the area. All the courses have been 
designed/redesigned/updated as per present and fu ture needs. 

• New courses have been introduced to keep pace wi th the latest developments. 
• In order to help the students. Course objectives and Suggested read ings have also been 
pro, ided for each course. 

• List of Journals have been provided to keep pace with latest developments in the area. 
• Suggested Areas of Research have also been added fo r providing directions to future researches 
in the area.This programme also requires proper infrastructure, trained teachers. and computers 
,,·ith internet connections. Industria l linkages, guest lectures. industry and fa rm visits ,Nill also be 
requ ired to provide real life exposure. 
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M.Sc. (Agriculture) - Plant Breeding & Genetics 

COURSE STRUCT URE - AT A CLANCE 

PAPER - 101 PRINCIPLES or GENnlCS 100 MARKS: 
PA PER 102 PRINCIPLES OF CYTOGFNHICS: 
PAPCR 10:< PRINCIPLES OF PL/\N '\ B REEDING: 
PAP ER 10..t <:;TATISTICAL METHODS: 
PAPFR 105 PRACTICAL I : 
PAPCR- 106 PRACTICAL II : 

1\1.Sc. (Agricu lture) - Plant IJreeding & Genetics 
CO l.J RSE STRUCTURE - AT A GLANCE 
PAPER '.:01 PR INCIPLES O F QUANTITAT IV E GENETICS: 
PL\PER '.:0'.: MUT<\GENESIS AN D MUTATI ON BREED ING: 
PAPER- ::o.:; CFLL BIOLOG Y AND MOI ECU L A R GENET ICS: 
P~PER '.:0..t FXPERI J\ l ENT/\L Dl:.S IG \ IS 
P \P[R '.:05 PRACT ICAL I 
PAPER- 205 PRACTICAL II 

FIRST SEM EST ER IVI.M.: 500 

70Lxtcrna l+ 30 ( Interna l) I 00 Mark~ 
70 l·,xterrrn\ t-30 ( Internal) 100 
70 External+ 30 ( Internal )= I 00 
70External f-30( 1nternal) 100 
50 l~xternal Examinations. 
50 Ex ternal bamination 

SECOND SEMESTER M.M.: 500 
70External+30 ( lnternc1\ J= 100 
70f=:xternaI +30 ( Internal ) 100 
?()External t-30 / Intern ,• 1~ 100 
70hternal+30( 1nttrnal) - 100 

50 M A Rl<.S 
50 M ARK S 

-; M.Sc. (Agriculture) - Plant Breedin g & Genetics 
CO URSE ST RUCT URE - AT A GLA NCE TIIIRO SEM ESTER M .M.: 500 

~ PAPER - 301 B IOTECHNOLOGY FOR CROP IM PROVEM ENT: 70Externa\+30 (l1!ternal l 100 
PAPf- R - .:;o:: BREEDING FOR B IOTIC 1\ND /\B IOTIC S rR ESS Rl:S ISl /\NCE. 70Externa\ + 30 (lmernal i - 100 

-, PAPER - 303 BRCEDING CEREALS. SUG .1\ RCANE L FGUMl::S. Cl lLSEEDS AND FIBRE CROPS. 

'i 

PAPER - 304 HETEROSIS B REEDING I-I : 
PAPER - 305 PRACTICAL-I 
PAP[R-306 PRACTICAL 11 

M.Sc. (Ag riculture)- Pla nt Breedin g & C c netic~ 

70External+30 ( Internal)= 100 
70Externa\+30 (Internal)= 100 

50 MARKS 
50 \\ARKS 

C O L RSE ST R UCT UR E - AT A G LAN C E FO URTH SEM ESTER \ 1.1\1. : 500 
PAPER 40 I MAINTENA NCF BREED ING. CONCEP rs OF VAR IE1 Y RELEA SE SEED PRODL C 1'10'\ 

70External+ 30 (Internal )= I 00 
PAPl~R -W2 COl\JSl::RVATION & UTILl l'.I\ T ION OF PLAN r GEN l:T ICS RESOU RCES: 

70External+ 30 (Internal )= 100 
PAPLR 40~ PRAC. f IC.Al I 50 l\lARKS 

PAPER ..t0~ l)f:.~') I R l A I ICN f>fWJ I C. I IN/\ RK (~ I M INA R) 
PAPER 405 TH[SlS ([ III .SIS AN D V I V,\ VOC I ) 1 Sl'l~IC/\ 1 PA l'rn. : 

FIRST SEMES'I ER 500 MARKS 
SECON D SEMESTF:R 500 MARKS 
T H I RO ::-,E M ESTl~R 500 MARK~ 
FOU RTH SEMES', ER 500 M Al~KS 
---- ---------- ---
GRAN D T OTAL 2000M ARKS 
=====--- ---------

150 \l ,\ RKS 
lll0 \ \ARK') 
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M.Sc. Ag. Examination in Plant Breeding & Genetics 

PROPOSED REGULATIONS 
ScmeSlm/P 

I 
nie of the papm l - Theory Practica l 

apcrs 
- --

/ Lab course II 

1 

Extern In ternal Tota l Lab course I 

al 

-h-o I --
--l-

70 30 100 50 
S E,t ESTER I 

---- __, - -----+ 

f---- 4 - I- i---
I -

Paper IO I (Theor) Paper) 70 JO 100 50 Ho 
Paper I 02 ( Theory Paper) 70 30 100 50 50 
Paper l 03 (Theor) Paper) 70 30 100 50 I 50 
Paper 104 (Theory Paper) 70 30 100 50 50 ___, --
Paper I 05 Practical I 70 30 100 50 50 

>----'-- t- -,---

Paper I 06 Practical II 70 30 100 50 50 ___J 

40 % Marks Pass in Each External theo,·y papers, Tota 1 aggr egate of First Semester i s 

45% 

Max. Marks - 500, Min. Marks - 225 

Sem este rs/P Title of the papers I Th cot}' Practica l 

a pers 
Extern Internal Total Lab course I 1 Lab course lJ 

a l 
I 

70 30 100 50 lJO 
SE ,1£ST ER II 

I 

Paper 20 1 , (Theor) Pap~ 70 30 100 50 1-- 50 -

I 

I 

I 

I 
Paper 202 (Theory Paper) 70 30 LOO 50 I 50 _J 

i (Theory Pa~er) Paper 203 70 30 100 50 I 50 
I 1 (Theory Paper) 70 30 100 50 I 50 1 Paper 204 I 

1 Paper 205 Practical I 70 30 100 50 50 
I- -- ~ 

Paper 206 Prn ctica l II 70 30 100 50 50 
-- - -~ ~ ~ 

40 % M arks Pass in Each theory papers. Total aggrega t e of Second Semester i s 45% 

Ma x. Madts - 500, Min.Marks - 225 
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Semesters/ Title of the papers--, 

I Extern 

S£MEST~ R ±:_ 
al 

70 
--

Ill 
28 

I 
/ MM 

~- ~ -- ---I-
1 Paper 30 I I l Theory Paper) I 70 
I Paper 302 I (Theory Paper) 70 

Paper 303 (Theor) Paper) 70 
Paper 304 (Theory Paper) 70 
Paper305 P rac tical I 70 
Paper 306 Practica l II 70 
40°/ti Marks Pass in Each theo1)' papers. 

M a x. Marks - 500, 

Se 
p 

mester·s/ Ti tle of the papers 
apers 

-

SEMESTER 
I\ 

Paper 
40 I (A) 

-- ----

(Theory Paper) 

Paper 402 (Theory Paper) 

I (B_) 
Pa Jer 403 _LJiheory Paper) 

~er404 (Pr:.wtical I) 

~ r 405 ~ SEM INAR -

Paper 406 I THEIS! (THESIS Af\lD 
V IVA-VOCI:. ) 

Extern 
a l 

- 70 

70 

70 

70 

100 
100 

l 

40% Marks Pass in Each theo1·y papers. 

Ma x. Ma rks - 500, 

T heory l Practica l 

In te rn a l Tota l r Lab cou rse_l_ Lab co urse II 

---
30 IOO so so 
-- - >--- -

--• -
30 100 , so 50 
30 100 / 50 I so 
30 100 / so 50 
30 100 / so 50 
30 100 so so 
30 IOO so I 50 
Total aggr egate of Third Semester i s 45% 

Min. Marks - 225 

Theory P ractical 

In tern al Total Lab course I Lab course II 

30 JOO so 50 

30 100 

I 

I 

7 
30 100 

30 100 

100 
100 

50 

L 

I 
--i-

i 

~ 
l 

Tota l aggrcgR te of Th ird Semester 1s 45% 

Min.Ma r ks - 225 

I 
I 
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Consolida te Pcrfo nna fo r allotment~ of all semester arc as follows: -
rirst Seme:--ter 500 225 
Second ~emc:-- te r 500 225 
l l11rd Se111este1 500 225 
1-ourth Semester 500 225 
Grand Tota l 
======= 

2000 900 

;\ otc: 

1 The re~carch \\Ork may be in itiated in any of II or Ill semester but the thesis shall be submitted 
at the 
end of I\ ' semester. 
::'. . The c, aluation of seminar presentation shall be done by the departmental commi ttees. 



M .Sc. (AGRICULTURE) PLANT BREEDING'-~ GENETICS 
FIRST SEMESTER 
COURSE CONTENTS- DETAILED SY LLABUS 

/ 
PAPER - 101 : PRINCIPLES OF GENETICS 
Objecti\'e : -

This course is aimed at unde rstanding the bas ic concepts of genetics, helping s tudents to 
develop their ana ly tical , quantitative and prnblcm solving skills from class ical to 
molecu lar genetics. 

UNIT I 
Beginning of generics; Cell structure and cell di vision; Earl y concepts of inheritance.Mendel's 
la\\'s: Discussion on Mendel ·s paper. Chromosomal theory of inheritance. 
UNIT II 
Multiple' a ll eles. Gene interactions. Sex determination. differentiation and sex- linkage. 
Sexinfluenced and sex-limited trai ts; Linkage-detection, estimation; Recombination and 
genetic mapping in eukaryotes, Somatic cell genetics, Extra chromosomal inheritance. 
UNIT II I 
Population - Mendelian population - Random mating population - Frequencies of genes 
and genot) pes-Causes of change : Hardy-Wei nberg equilibrium. 
UNJT IV 
StrucruraJ and numerical changes in chromosomes; Nature. structure and replication of the 
genetic material ; Organization of DNA in chromosomes, Genetic code; Protein biosynthesis. 
UNI TV 
Genetic fine structu re analysis_ Allel ic complementation, Split genes, Transposable genetic 
elements. Overlapping genes, Pseudogenes, Oncogenes. Gene families and clusters. 
UNIT vr 
Regulation of gene activity in prokaryotes; Molecular mechan isms of mutation, repair and 
suppress ion: Bacterial plasmids. insertion (IS) and transposable (Tn) elements; Molecular 
chaperones and gene expression. Gene regulation in eukaryotes. RNA editing. 
UNIT VII 
Gene iso lation. synthesis and cloning. genomic and cDNA libra ri es. PCR based cloning. 
posit ional cloni ng: Nucleic ac id hybrid iza tion and immunochelllica l clc tcction; DNA 
sequencing; DNA restriction and modification, Anti-sense RNA and ribozymes; Micro- RNAs 
(miRNAs). 
UNIT VIII 
Genomics and proteomics; Functiomtl and phar!llacogenomics; Metagcnomics. 
UNI T IX 
Methods of studying polymorphism at biochemical and DNA level; Transgenic bacteria and 
bioethics: Gene silencing; geneti cs of mi tochondria and chloroplasts. 
UNIT X 
Concepts o f Eugenics, Epigenetics. Genetic disorders and Behavioural genetics. 
Prac ti ca l 
Laborator) exercises in probability and chi -squa re; Demonstration o l' genetic principles 
using laboratory organi sms; Chromosome mapping using three poin t test cross; Te1raci 



\ unalysis; h:duct_ion and detection of mutations through genetic tests; DNA extraction and 
PCR an_1plificat1on .- Electr?phoresi s - basic principles and runn ing of amplified DNA _ 
E~tr~c~1on of protems and 1sozymes - use of Agro-hacterium 1nediated method and 
B10l1 s_t1c g\111_: practical de_monstrati ons - Detecti on of transgenes in the ex posed plant 
material; v1s1t to transgernc glasshouse and learning the practical considerations. 
S uggested Readings 

• Gardner E.I & Sn us tad DP. 199 1. Principles of Genetics. John Wiley & Sons. 
• Klu~ WS & Cummings MR. 2003 . Concepts of Genetics. Peterson Edu. 
• Lewm B. 2008. Genes IX Jones & Bartlett Publ. 
• Russell P.1 . 1998. Genetics . The Benzamin/Cummings Publ. Co. 
• Sn~stad DP & Simmons M.1. 2006. Genetics. 4th Ed. John Wi ley & Sons. 
• Stnckberger MW. 2005 . Genetics (Ill Ed) . Prenti ce Hall , New Delhi , India 
• Tamarin RH . 1999. Principles of Genetics. Wm. C. Brown Pubis. 
• Uppa l S. Yadav R. Subhadra & Saharan RP. 2005 . Practical Manual on Basic and 
Applied Genet ics. Dept. of Genetics. CCS HAU Hisar. 

/ 
PAPER - 102:PRINCIPLES OF CYTOGENETICS 
Objective : T o provide insight into structu re and functions of chromosomes, chromosome 
mapping,polyploidy and cytogenctic aspects of crop evolution. 
UN IT I 
Architecture of chromosome in prokaryotes and eukaryotes; Chromonemata, clu·omosome 
matrix. clu·omomeres. centromere. secondary constriction and te lomere; Artific ial chromosome 
construction and its uses; Special types of chromosomes. 
UNIT II 
Chromosomal theory of inheritance - Cell Cycle and cell di vision - mitosis and meiosis; 
Di ffe rences. significance and deviat ions - Synapsis, structure and fu nction of synaptonemal 
complex and spindle apparatus. anaphase movement o f chromosomes and crossing 
overmechani sms and theories of crossi ng over- recombination models, cytological bnsis. -
Variation in ch romosome structure: Evolutionary signi ficance - Introduction to techn iques 
fo r karyotyping; Chrnmosome banding and painting - in situ hybridization and various 
appl ications. 
UNIT Ill 
Structural and Numerical varia tions of chromosomes and their im plications - S) mbo ls and 
terminologies fo r chromosome nu mbers - euploidy - haploids, diplo ids and polyploids: 
Uti lization of aneuploids in gene location - Variati on in chromosome behaviour - somatic 
segregation and chimeras - endomitosis and somatic reduction ; Evo lut ionary significance 
of chrnmosomai abeJTations - balanced lethals and chromosome complexes. 
UNIT I V 
Inter-vari etal chromosome substitutions; Polyploidy and ro le or po lyploids in crop breeding; 
Evolutionary advantages of autopolyploids vs all opo iyploids - - Role or nneuploids in basic 
and applied aspects of crop breeding, their maintenance and utili zation in gene mapping 
and gene blocks transfer - Ali en addi tion and substitution lines - creation and utilization: 
Apomixis - Evolutionary and genetic problems in crops with apom ixcs. 
UNIT V 
Reversion of'au topolyploids to diploids: Genome mapping in po lyploicls - lnterspec ilic 
hybridi zation and aliopolyploids: S) nthcsis or new crops (v,1hcat, trit ica le and brassica) -
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\. PA: E~ - 103: PRINCIPLES OF PLANT llR f:EDI NG 

0 ~.1 ec!n'c : -To impart theoretical knowledge and practical skills ahout plant breeding 
?b,1ect,ves,modes of reproduction and genetic consequences, hreedino methods for crop 
,mprO\'C lll ent. b 

UN IT I 

His1or~ o_f Plan_! Breeding (Pre and post-Mendelian era) : O~jccti vcs of plant breeding. 

ch~r~ctc1:1st1_cs 111~provcd by plant breedi ng: Patterns of Evo lution in Crop Plants- Centres of 
Ong1n-b1odl\·ers1ty and i1s significance. 
UNIT II 

Genetic basis of breeding self- and cross - polli nated crops including mat ing systems and 

response to se lection - na\Ure of variability. components of variation; Heritabili ty and genetic 

ad,·ance. genotype environment interaction; General and specific combin ing ability;Types of 

gene ac1ions and implications in plant breeding; Plant introduc1ion and role of plant genetic 
resources in plant breeding. 
CNJT Ill 

Sel f-incompa1ibility ru1d male steril ity in crop plants and their commercial exploitation. 

Pure line 1heory. pure line selection and mass selection methods; Line breeding, pedigree. 

bulk . backcross. single seed descent and multi- line method; Population breeding in self 

pollinated crops (diallel selective mating approach). 
UN IT I V 
Breedi ng methods in cross poll inated crops; Population breeding-mass selection and eai10-
ro,, methods: S l and S2 progen) 1esting. progeny selection schemes, recurrent selection schemes 

for intra and inter-population improvement and development of synthetics and compos ites: 

Hybrid breeding - genetical and physiological basis of heterosis and inbreeding, production of 

inbreds. breeding approaches for improvement of inbreds. predicting hybrid perfo rmance: seed 

production of hybrid and their parent "arieties1inbreds. 

UNIT V 
Breed ing methods in asexual ly/clonally propagated crops, clonal selecti on aporni xes. clonal 
selection.Sel f-incompati bility and male steril ity in crop plants and their commercial exploitation: 

Concep1 of plant ideotype and its role in crop improvement; Transgressive breed ing. 

UNIT V II 
Special breeding techniques- Mutation breeding; Breeding for abioti c and biotic stresses. 

Cul ti var development- testing. release and notification, maintenance brt.:eding. 
Participa tory Plant Breeding, Plant breeder,' rights and regulations for plant variet) 

protecti on and farmers rights. 
Practical 
Floral biolog) in self'a nd cross pollinated species, selfing and crossing techniques. Sckction 

method~ in segregating population~ and evaluation or breeding materi al; Analysis or 

va1·iance (ANOVAJ; Estimation or heritabi lit y and geneti c ad vance; Main tenance or 
experimental records; Learning techniques in hybrid seed producti on using male-stcril it) in 

fi eld crops. 
Suggested Read ings 
• Allard RW. 1981 . Principles of Plant Breeding. John Wiley & Sons. 
• Chopra VL. 2001. Breedinf!. Fie/cl C'rop.1. Oxford & IBH . 
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✓ 
• Chopra VL. 2004. Plant Breeding. Oxford & IB1-1 . 
• Gupta SK. 2005. Practical Plant Breeding. Agribios. 
• Pohlman JM & Bothakur ON. 1972. Breeding Asian Field Crops. Oxford & IBI-1. 
• Roy D. 2003 . Plant Breeding. Analysis and Exploitation of Variation . Narosa Publ. 
House. 

• Sharma .JR. 2001 . Principles and Practice of Plant Breeding. Tata McGraw-I-Ii 11. 
• Simmonds NW. 1990. Principles of Crop Improvement . English Language Book 
Society. 
• Si ngh BO. 2006. Plant Breeding . Kalyani . 
• Si ngh P. 2002 . Objecrive Genetics and Pla111 Breeding . Kalyan i. 
• Singh P. 2006. Essentials of Pion/ Breeding . Kalyani . 
~ Singh S & Pa war IS. 2006. Genetic Bases and Methods of Plan/ Breeding. CBS . 

.., / :APER-104:STATISTICALMETHODS J 
Objective:-This course lays the foundation of probability distributions and sampling 
distributions and their application which forms the bas is of Statistical Inference. Together 
with p.-obability theory, this course is fundamental to the discipline of Statistics. The 
students are also exposed to correlation and regression, and order statistics and their 
distributions.Categorical data analysis is also cove1·ed in this course. 
UN IT l 
Descriptive statistics: probability distributions: Discrete probability distributions - Bernoulli. 
Binomial. Poisson. Negative-binomial. Geometric and Hyper Geometric, uniform.multinomial -
Properties of these distribu tions and real li fe examples. Continuous probabi lity distri butions -
rec tangu lar. exponential, Cauchy, normal , gamma, beta of two kinds, Weibull. lognom1al. 
logistic. Pareto. Properties of these distributions. Probabili ty di stributi ons of functi ons of random 
variables. 
UNIT II 
Concepts of compound. truncated and mixture distributions (definitions and examples). 
Pearsonian curves and its various types. Sampling distribut ions of sample mean and sample 
variance from Normal population, central and non- central chi -Square, t and F distri butions. 
their properties and inter relationships. 
UNIT III 
Concepts of random vectors, moments and their distributions. Bivariate Normal d istribution -
marginal and conditi onal distributi ons. Distribution of quadratic fo rms.Cochran theorem. 
Correlati on. rank correlati on. correlation rati o and intra-class correlation.Regression analysis, 
partial and multip le corre lation and regression. 
UNIT IV 
Sampling distribution of correlati on coe ffi cient, regression coefficient, correlation ratio, 
intra class correlati on coeffic ient. Categorica l data analysis - loglinear models, Association 
between attri butes. Variance Stabi li zing Transfo rmati ons. 
UN IT V 
Order stat isti cs, distribution of r -th order stati sti cs, joint distribution of several order 
stati stics and their functions, marginal distributions of order statisti cs, distribution of range, 
median , etc. 
Practica l 
Fitting of d iscrete distributions and test fo r goodness of fit ; Fitting of continuous 
distri buti ons and test fo r goodness of fit : Fitting of truncated distri buti on; Computati on of 
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,V-:irnple. multi ple and partial co rrelati on coeffi cient correlation rati o and intra-class 

correlation: Regrcss!on coe ffi cient s and regression· equations: Filling of Pearsonian curves: 
Analysi s or association bct\\'ccn attributes. categori cal data and log-linear models. 
Suggested Readings 
• Agresti A. 2002. Cw egorical Doto !l nolysis . 2nd Ed. John Wi ley. 
• Arnold BC. Balakri shnan N & Nagara ja HN. 1992. A First Course in Order Statistics. John Wiley. · 
• Da, id HA & Nagaraj a HN . 2003 . Order Statistics. 3rd Eel . John Wiley. 
• Dude" ·icz EJ & Mishra SN . 1988. Modern 1\1/athematical Statistics. John Wiley. 
• Huber P.1. 1981 . Rolmst Statistics. John Wiley. 
• .J ohnson NL. Kotz S & Balakri shnan N. 2000. Continuous Univariate Distrihutions. John Wiley. 
• Johnson NL. Kotz S & Balakrishnan N. 2000. Discrete Univariate Distributions. John Wile, . 
• l\1ard F. 1963. Probability Theo,y ond Mathematical Stotistics. John Wiley. 
• Rao CR. 1965. Linear Statistical Inference and its Applicotions . . lohn Wiley. 
• Rohatgi VK & Saleh AK Md. E. 2005. An Introduction to Probability and Statistic.\ . 2nd 
Ed . .loh11 Wi ley. 

SECOND SEMESTER 
PA PER - 20 1 :PRINCIPLES OF QUANTITATlVE GENETlCS 
Objective: -T o impa,·t th eoretical knowledge and computation skills rcga,·din g component 
of \"aria tion and variances, scalcs,mating designs and gene effects. 
UNIT I 
Mendel ian traits vs polygcnic tra its - nature of quanti tative traits and its inheritance -Multiple 
fac10r hypothesis - analysis of continuous variation; Variations associated with polygenic traits -
phenotypic. genotypic and environmental - non-allelic interactions: Nature o r gene action -
additi, e. dominance. ep istat ic and linkage effects. 
CN IT II 
Principles of Anayl is o r Variance (ANOV /\) - Expected variance components, random and 
fixed models: MANOV A. bi plot analysis: Compari son of means and vari ances for significance. 
UNIT II I 
Design~ for plant breeding experi ments - principles and applicati ons: Geneti c cliversit~ 
anal) s i~ - rnetroglyph. cluster and D analyses - Association analys is - phenotypic and 
genotypic corre lations; Path ana l) sis and Parent - progcn) regression analysis: Discriminant 
runction and principal component analyses; Selection ind ices - selection o r parents:S imultancous 
selection models- concepts of selection - heritabili ty and genetic advance. 

UNIT I V 
Generati on mean analysis: Mating designs- Diallc l, part ia l d ialle l, line x tester analysis. 
NCDs and TTC- Concepts of combining abil ity and gene action; Analys is o f genotype x 
environment in t~raction - adaptabil ity and stability; Models fo r GxE analysis and stabili ty 
parameters: AMMI analysis - pri nciples and interpretati on. 
UNIT V 
QTL nrnpping: Stra tegies for QTL mapp~ng - cles!red_ pop ul ati_o ns fo r QT L mapping _ 
stati stical methods in QTL mapping - QI L rnappmg 111 Genetic analysis: Marker ass isted 



selecti on (MAS) - Approaches to apply MAS in Plant breeding - selecti on based on marker -
simultaneous selection based on marker and phenotype - fac tors influencing MAS. 
Practical 
Proble111s on 111ultiple factors inheritance - Partitioning or variance - Estimation of heri tabi lity 
and genetic advance - Covariance analysis - Metroglyph analysis - 02 analysis -Grouping of 
clusters and interpretation - Cluster analysis - Construction of cluster diagrams and dendrograms 
- interpretation - Correlation analysis - Path analysis - Parent-progeny regression analys is -
Diallel analysis: Grifting·s 111ethods 1 and 11 - Diallel analysis: Hayman's graphical approach -
Oiallel anal~ sis: interpretation of results - NCD and their interpretations - Line x tester analysis 
and interpretation of results - Estimation of heterosis: standard. mid-parental and better-parenta l 
heterosis - Estimati on of inbreeding depression - Generati on mean analysis: Analytica l part and 
Interpretation - Estimation of different types of gene actions. Partitioning of phenotypic va riance 
and co-Yariance into co111ponents due to genotypes, environment and genotype x environment 
interactions -Construction of saturated linkage maps and QTL mapping - Strategies fo r QTL 
mapping:statistical methods in QTL mapping: Phenotype and Marker linkage studies - Working 
out erficiency of selection methods in different populati ons and interpretation. Bi parental 
mating. TriaJ lel analysis. Quadri ll e analysis and Triple Test Cross (TTC) - use of software· s in 
analysis and result interpretation, Advanced biometrical models for combining ability anal ysis, 
Models in stabi lity analysis Additive Main Effect and Multiplicative Interaction (AMMl) model 
- Principal Component Analysis model - Additive and multiplicati ve model - Shifted 
multipl icati ve model - Analysis and selection of genotypes - Methods and steps to select the best 
model - Selection systems - Biplots and mapping genotypes. 
Sugges ted Readings 
• Bos 1 & Caligari P. 1995. Selection Methods in Plant Breeding. Chapman & Hall. 
• Falconer OS & Mackay J. 1998. !ntroduclion to Quantitative Genetics. Longman. 
• Mather K & Jinks JL. 1971 . Bio111etrical Genetics. Chapman & L-l all. 
• Mather K & Jinks JL. 1983. Introduction lo Biometrical Genetics. Chapman & Hall. 
• :'.'-Jadarajan N & Gunasekaran M. 2005. Quantitative Genetics and Biomelrical 
Techniques in Plant Breeding. Kalyani . 
• Naryanan SS & Singh P. 2007. Biomelrical Techniques in Plant Breeding. Kalyani . 
• Singh p & Narayanan SS. 1993. Biometrical Techniques in Plant Breeding. Kalyani . 
• Si ngh RK & Choudhary BO. 1987. Biometrical Methods in Quantitative Genetics. 
Kalyani . 
• Weir OS. 1990. Genetic Data Analysis. Methodsfor Discrete Population Genetic Doto. 
Sinauer Associates . 
• Wri cke G & Weber WE. 1986. Quantitative Genetics and Selection in Plant Breeding. 
Walter de Gruyter. 
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PAPER - 202:MUTAGENESlS ANDMUTATION BREEDING 
Objective: -To impart the knowledge about general principles of radiation and various 
tes ts/methods for detection of radiation effects on the livino cells ocnctic risks involved 

t:, , t:, 

and perspectives of advanccsmadc. 
UNIT I 

Mutation and its history - Nature and classification of mutations: spontaneous and induced 
mutations. micro and macro mutations. pre and post adaptive mutations - Detection of 
mutations in lower and hi gher organisms - paramutations. 

UNIT 11 
Mutagenic agents: physical -- Radiation types and sources: Ionizing and non-ionizi ng radiations 
,·i: .. X rays. '/ rays . . □ and B particles, protons, neutrons and UV rays -Radiobiology: 
mechanism of action of various radiations (, photoelectric absorption, Compton scattering and 
pair production) and their biological effects - RBE and LET relationships. 
UNIT lil 
Effect of mutations on DNA - Repair mechanisms operating at DNA, chromosome. cell and 
organism level to cow1teract the mutation effects - Dosimetry - Objects and methods 01 
treatment - Factors influencing mutation: dose rate, acute vs chronic irradiation, recurrent 
irrad iation. enhancement of thermal neutron effects - Radiation sensitivity and modifying 
factors: Ex ternal and internal sources- Oxygen. water content. temperature and nuclear 
\'O lume. 
UNIT IV 
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: other causes of mutation - di rect and indirect action. 
Comparati ve evaluation of physical and chemical mutagens. 
UNIT V 
Observi ng mutagen effects in M2 generation: plant injury, lethality. steri lity, chimeras e1c .. -
Observi ng mutagen effects in M 1 generation - Estimation of mutagenic efficiency and 
effectiveness - spectrum of chlorophyll and viable mutations -- Mutations in traits with 
continuous variation. 
UNIT VI 
Factors innuencing the mutant spectrum : genotype. type of mutagen and dose. pleiotropy 
and linkage e1c. - Individual plant based mutation analysis and work ing out effecti veness 
and efficiency in M3 generati on - Comparative evalua ti on of physical and chemical 
mutagens fo r creation of variability in the same species - Case stud ies. 
UNIT Vll 
Use of mutagens in creating oligogenic and polyge nic variations - Case studies - /11 ,·i1m 
mutagenesis - ca llus and pollen irrad iation; Handling or segregating generations and 
selection procedures; Validation of mutants; Mutation breeding lo r various trai ts (di sease 
resistance, insect resistance, quality improvement, etc) in different crops- Procedures lo r 
micro-mutations breeding/polygenic mutations- Achievements of mutation breedingvarietics 
released across the world- Problems assoc iated with mutation breeding. 
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Practical 
Learni ng the precautions on handling of mutagens: Dosimetry - Studies of different mutagenic 
agents: Physical mutagens - Studies of different mutagcni c agents: Chemical mutagens -
Learning on Rad ioacti vity - Production or source and isotopes at BRIT. Trombay - Learning 
about gam ma chamber: Racli ntion hazards - Mo11ito1 ing - safety regu lati ons and safe 
transportation of radioisotopes - Visit to radio isotope laboratory: lcmning on safe 
disposal of radioisotopes - Hazards clue to chemical mutagens - rreati ng the plant 
propagates at different doses of physica l and chemical mutagens - Learni ng combined 
muta12.c ni c treatments: Raising the cro1) for observation - Mutaucnic effecti veness and 

~ ~ t, 

effic iency: Calculating the same fro m earlier li terature - Study of MI generation -
Parameters 10 be observed: Study or M2 general ion - Parameters to be observed: 
Mutation breeding in cereals and pulses - Achievements made and an analysis - Mutation 
breeding in oil seeds and collon - Achievements and opportunities - Mutation breeding in 
f oragc crops and vegetative propagated crops; Procedure for detection of mutations for 
polygenic traits in M'.?. and M3 generations. 
Suggested Readings 
• Alper T. 1979. Cellular Radiobiology. Cambridge Univ. Press. London. 
• Chadwick KH & Leenhouts HP. 1981. The Molecular Theo,y of Radial ion Biology. 
Springer-Verlag. 
• Collon RGH. Edkin E & Forrest S. 2000. Mutation Detection: A Practical Approach. 
Oxford l: ni, . Press. 
• International Atomic Energy Agency. 1970. Manual on Mutation Breeding. 
International Atomic Energy Agency. Vienna. Italy. 
• Singh BO. 2003. Genetics. Kalyani. 
• SLrickberger MW. 2005. Genetics. 3rd Ed. Prentice Hall. 

PAPER - 203:CELL BIOLOGY ANOMOLECU LAR GENETICS 
Objective : -To impart kn owledge in theory and practice about cell structure, organelles 
and their fu nctions,molecules like proteins and nucleic acids. 
UNIT l 
Ultrastructure of the cell : Differences between eukaryotic and prokaryotic cells,macromolecules; 
Su·ucture and function of cell waii. nuclear membrane and plasma membrane; Cellular 
Organelles - nucleus. plastids- chloro/chromoplast. mi1ochondri a endoplasmic reticulum. Golgi 
complex. lysosomes. peroxisomcs. 
UNIT II 
Bioenergeti cs: Ultrastructure and fu nction or mi tochondria and biological 
membranes:Chloroplast and other photosynthetic organelles; lnterphase nucleus- Structure and 
chemical composition: Cell di vision and physiology of cell division. 
UN IT III 
Histori cal background of molecular ge neti cs; Genetic materi al in orga nisms; Structmc aml 
propert ies of nucleic acid , DNA transcription and its rcgul ,1tion - Transcription fac tors and 
their role; Genetic code, regulation of protein synthesis in prokaryotes and eukaryotes -
ribosomes. 1-RNAs and translational factors. 
UNIT IV 
Transposable elements; Mechanisms of recombination in prokaryote; DNA organization in 
eukaryotic chromosomes - DNA content vari ation, types 0 1· DNA sequences - Unique and 
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re~etiti v~ sequences: _organell_e ~enome~; Ge1~e amplification and its significance; 
P1oteom1cs and protem-protem 111teract1on· Signal transduction · G · d I 
Cancer and eel I aging. ' ' enes 111 eve opment: 

UNITY 
Introduction : Gene re gulation -purpose: Process and mechani sms in prokaryotes and 
eukaryo t~s_: Levels o~ gene co1:trols .Coordinated genetic regulation -examples- Anthocyanin and 
gene families and rna1ze:Genet1c and molecul ar basis depending on ti ssue specificity. 
UNIT VII 
Gene expression-Transposons in plant gene expression, cloning-transposon tagging: Light 
regu lated gene expression-model systems in Arabidopsis andmaize; Paramutations and 
im printi ng of genes and genomes. 
Practical 
:rvlorphological and Gram staining of natural bacteria; Cul tivati on of bacteria in synthetic 
medium : Determination of growth rate and doubling time of bacterial cell s in culture; 
Demonstration of bacteri ophage by plaque assay method ; Determination of so luble 
protein content in a bacterial culture. Iso lation, purification and rai si ng clonal population of 
a bacterium : Biological assay of bacteriophage and determination of phage population in 
lysate: Study of lyt ic 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. 
Suggested Readings 
• Bruce A.2004 . Essential Cell Biolof(y. 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 . 
• Russel l PJ . 1996. Essential Genetics . Blackwell Sc ientific Publ. 
• Schl ei f R.1986. Genetics and Molecular Biology. Addison-Wes ley Pub!. Co . 
• Lewin 8 . 2008 . Genes IX. John Wiley & Sons. . 
• s 11 ·r R J 986 . Genetics and Moleculur Biology. Adcl1son-Wes ley . 

C 1 e1 . 11 s . . r p t I • Russe ll PJ . ]996. Essential Genetics . Blackwc • c1cnt1 1c u1 . 
• Brown TA . 2002. Genome\· Bios s.cien~ifi c Pub!. . ) 

"f .· RH 1900 PrinciJJle.\ of Ceneltc.\ . Wm C 81own I ubl. • ama11n · 77
· · . · " I ll r · 

G 
' f fi l AJF 2000 An Introduction to (Jenelle Anct!ys,s . v, - ·1eernan . 

• n 1t 1s . · . . , . , . p. , · H II 
• Hex ter w & Yost HT. J 976. The Suence q/ Genell u . ~entices a . 
s· M & B . p 199 1 Gene\· and Genomes. John Wiley & ons. 

• mger e1 g E. n ; 19. 98 G.enetics Principles one/ Ano!ysis . Jones & Barlett Pub!. 
• Hartl DL & Jones v, • · ~- , CPL s ,· t'f, Publ . & F ' . G 2003 . DNA Science - A 1' ,rst ( ourse . c1en I ic . 
: MB ickllos ~~ 200;er~ne;ics Analysis ond Principles. Acldi so~1-Wes ley Longman. 

roo <.er · · · J h G p a ·son Edu 
• Watson JD . 2004. Molecular Bilo/agy 01 1 e ene . e, 1 

• 



~ 
J 

t · 
✓ 

{; 
:;J 

t- - ~--
t- - -... 

~ 
'V 

~ -
~ 

~ -.., 

~ -
':---

~ - -::-, 

~ 
~ 

e - -:;-

e- - ;:--

( -~ 
~ - :_-., 

~ - :;;,, 
C -
~ ::, 

$- -
~ 

0 --.., 

/ 
~ 

,. -... 
c-- -.. 
;:--

c- .,. 

-, 

---~ 

-j 

... 
---J 

-:-} 

? 

;J 

3 

~ 

~ 

~ 

--:-j 
j 

PAPER - 204: EX PERT MENTAL DESIGNS 
? bjecth·~: -Des ig n of Expe ,·iments prov ides the s tatis tical too ls to get maximum 

rnforn, ~t, on_ fr~m leas t am ount o f resources. T his course is meant to expose the s tudents to 

th e bas ic ~nn c,ples o f design of ex periments. T he s tudents would also be provided with 

m_a t~ic m ~t,ca l backg .-ound o f various bnsic designs invo lv ing one-way and two w ay 

elrmmahon of hete.-ogene il)1 and thei,· characterization properties. T his course would 

a lso p,·cpa n? the s tudents in de riv ing the ex pressions for ana lysis o f ex perim ental dat:1 . 
UNIT I 
~lements of linear estimation. Gauss Markoff Theorem. relationship between BLUEs and 
li ne~,: 7e~·o-functions. Aitkc11 ·s transfo rmation. test of hypothesis. analysis of variance. 
part1t1on,ng of degrees of freedom. 

UN IT II 
Orthogonal it:, . contrasts. mutually orthogonal contrasts. analys is of covariance: Basic princip les 

of design of experiments. uniformity trials. size and shape of plots and blocks. 
UNIT U I 
Basic designs - completely randomized design, randomized complete block design and 
Latin square design; orthogonal Latin squares, mutually orthogonal Latin squares (MOLS), 

Youden square des igns. Graeco Latin squares. 
Ul\'IT I \ . 
Balanced incomplete block (BIB) des igns - general propert ies and analysis without and 

wi th recovery of intra block information. construction of BIB designs. Partially balanced 
incomplete block designs with two associate classes - properties. analysis and construction. 

Lanice designs. alpha designs. cyclic des igns, augmented designs, general analysis of block 

designs. 
UNIT\' 
Factori al experiments. confound ing in symmetrical fac toria l experi ments (2. n and 311 series). 
partial and to tal confound ing, fract ional factori als. asymmetrical fac torials.Designs for fining 

response surface: Cross-over des igns. Missing plot teclrn ique; Split plot and Strip plot design: 

Groups of experiments: Sampling in field experiments. 

Practical 
Determinati on o f size and shape o f plots and blocks from uni lo rmi ty tria ls data; Analysis or data 

generated from completely randomized design. randomized complete block design;Latin square 

design, Youden square design; Analysis of data generated from a BJB design,latti ce design, 

PBIB designs; 2n, 3n factorial experiments without and with confound ing;Split and strip plot 

designs, repeated measurement design: Miss ing plot techniques,Analysis of covariance; Analysis 

of Groups of experiments. Analys is of clinica l trial ex periments. Sampling in fi e ld e,periments. 

S ugges ted Readings 
• Chakrabani MC. 1962 . Mathenwtic.1 oj Design ond Ano~)lsis r~/E'.xperi111e11ts. Asi<1 Puhl. 

House. 
• Cochran WG & Cox DR. 1957. Experimental Desigm . 2nd Ed . .J ohn Wiley. 

• Dean AM & Voss D. 1999. Design and Analysis <~/Experiments. Springer. 

• Dey A & Muke1jee R. I 999. Fractional Factorial Plans . .John Wiley. 

• Dey A 1986. Theo,y o_f Block De.iiJ!.11.1'. Wi ley Eastern . 
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• I lall M .Ir. 1986. Co111hinotoriol Theo,y. .J ohn Wiley. 
• John.I /\ & Quenoui l le Ml I. 1977. fx1Je ri111ents: Design one/ //110/ysis. Charles & Griffin. 
• Kcmpthornc. 0 . 1976. Design nml /\ nnlysis or Experirne111s. John Wiley. 
• Khuri /\ I & Cornell JJ\ . 1996. Re.11)()11se S111fuce /)esig11.1· (//1(/ !1 110/ysis. 2nd l!cl . Mnrcel Dekker. 
• Kshirsagar /\M 1983 . A ( ·011r.1e in U11eur Moc/els . Mmcel Dekker. 
• Montgomery DC. 2005 . Design um/ /1110/vsi.1· of l~X/Jeri111e11ts . .lohn Wiley. 
• Rnghnvnrno D. 197 1. Co11strnctio11 one/ Co111hi11a1oriol Prnhle111s in Desi~n r~/ 
Experi111ent.1 . .l ohn \1'. ' iley. 
• Searle SR. 1971 . Uneor Models . . John Wiley. 
• S1rect /\ P & Street 0.1 . 1987. C ·o,nhinutorics of Experi111e11rol Designs . Oxford Science 
Publ. 
• Design Resou rces Server. Indian Agric11/tura/ Statistics Research l11stit11te(ICA R). Ne w 
De/h,-1 I 00 I 2. India . \¥\VW. ias ri .res. in/design. 
PRACTI CA L 

, • vtHIRO SEMESTER 
~ PAPER - 301 :BIOTECHNOLOGY FOR CROP I MPROVEMENT 

~ 
Objective: -To impart knowledge and practical sk ills to use biotechn ological tools in crop 
improvement. 
UNlT I 
Biotechnology and its relevance 111 agri culture; Defi nitions, terminologies and scope 111 plant 
breeding. 
UNIT II 
Tissue culture- History. ca llus, suspension cul tures, cloning; Regeneration; Somat ic 
cmbr) ogenesis: Anther culture; somatic hybridization techniques; Meristem, ovary and 
embr) o culture: cryopreservation. 
UN IT III 
7 echn,q ue~ of DNA isolation. quantilication and ana lysis: Genotyping; Sequencing techn iques: 
Vectors. vector preparation and cloning, Biochemical and Molecular markers: morphological. 
biochemical and DNA-based markers (Rf.LP, RAPD, AFLP, SSR,SNPs, ESTs etc.), mapptng 
populations (f 2s. back crosses, RILs, NILs and DH). 
UNIT JV 
Molecular mapping and taggin g 01 agronom ically importam lraits. Statistical tools in 
rnarler analysis, Robot ics; Marker-assisted se lection fo r qunl itativc and quan ti ta tive traits: 
QTLs ana lys is in crop plan ts, Gene pyramiding. 
UNIT V 
Marker assisted selec tion and molecular breeding; Gcnomics and genoinlorrnatics ror crop 
improvement ; Integrating func tional genorn ics info rma tion on agronom icn ll y/ccnnornically 
importan t traits in plant breeding; Marker-ussisted backcross breedi ng !'or rn pid 
int rogn:-,sion. (Jenera tion or L: DV:-.. 
UNIT Y I 
Recombi nant DNA technology, transgenes, method of tra ns l'ormation, se lectable markers 
and clean transfo rmati on techn iques, vector-mediated gene trnnsfc r, phys ical methods o i' 
gene transfer. Production of transgenic plants in various field crops: collon , wheat, rna i;:c, 
rice, Biotechnology applica1ions in male sterility/hybrid breeding, mo lecular l~1r111ing 
Nanotechnology and its applications in crop improvement programmes. 
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Practical 
Requirements for pl:111t ti ssue cu ltu re laboratory-Techn iques in plant ti ssue culture - Media 

components and media preparation -/\septi c 111anipulati on or various cxplants ;observa tions on 

the contaminants occurring in med ia interpretations - Inoculati on or explants; Callus induction 

and plant regenera tion - Plant regenern tion; Standardizing the protocols for regeneration; 

Harden ing or regenerntcd plants: Estab lishing a greenhouse and hardening procedures - Visit to 

commcrcin l micro-propagation unit. Transformation using llwo-hacterium strains. GUS assay in 

transformed cells / tissues. DN/\ isolation. l)N/\ purity and quant ifica tion tests. ge l 

electrophoresis of proteins nnd iso7.ymes. PCR-based DN/\ markers, gel scoring and da ta 

analysis fo r taggi ng and phylogenetic relationship, construction or genetic linkage maps using 

computer son\\·are. 

Suggested Readings 
• Chopra VL & Nasim A. 1990. Genetic Engineering and !Jiotechnology: Concepts. 

/llethods and Applications. Oxford & 181--1. 

• Gupta PK. 1997. Elements of Biotechnology. Rastogi Publ. 

• Hackell PB. Fuchs JA & Messing JW. 1988. An Introduction to Recombinant DNA 

Technology - Basic Experiments in Gene Manipulation. 2nd Ed. Benjamin Publ. Co. 

• Sambrook .l & Russel D. 200 I. Molecular Cloning - a Laboratory Manual. 3rd Ed. Cold 

Spring Harbor Lab. Press. 

• Singh BO. 2005. Biotechnology, Expanding Horizons. Kalyani. 

PAPER -302:BREEDING FOR BIOTIC AND ABJOTIC STRESS RESISTANCE 

Objective : -To app rise about various abiotic and biotic stresses influ encing crop yield , 

mecha nisms and genetics of resistan ce and methods to breed stress resistant varieties. 

UNIT I 
Importance of plant breeding wi th special reference to biotic and abioticstress resistance; 

Classification of biotic stresses - major pests and diseases of economica lly important crops 

- Concepts in insect and pathogen resistance; Analysis and inheritance or resistance \'ariation; 

Host defence responses to pathogen invasions- Biochemical and molecular mechanisms; 

Acqui red and induced immun ity and systemic acquired resistance (SAR); 

UNIT If 
Types and genetic mechanisms of res ista nce lo biotic stresses - Hori zontal and vertical resistance 

in crop plants. Quantitative resistance/Adult planresistance and Slow rusting resistance -

Classical and molecular breeding methods - Measuring plant res istance using plant fitness; 

Beha\'ioura l, physiological and insect ga in studies. 

UNIT Ill 
Phenol) pie screening methods fo r major pests and diseases; Recordi ng or observations; 

Correlating the observations using marker data - Gene pyramiding methods and their 

impl ica tions. 
UNIT IV 
Classifica tion of abiotic stresses - Stress inducing facto rs - moisture stress/clrouoht and water 

"' 
logging & submergence; Acidi ty. salinity/alkali nity/soclicity; Hi gh/low tempera ture,wind, etc. 
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Stress due lo so il factors and mineral tox1c1ty; Physiologica l and Phenological responses: 
Emphasis or a biotic stresses in developing breeding methodo logies. 
UNIT \ ' 
Geneti cs of a biotic stress resistance: Genes and genomics in breeding culti va rs suitable to 
low \\atcr regimes and water logging & submergence, high and low/freezing temperat ures: 
Utili 7i ng MAS procedures fidentifying resistant types in important crops like ri ce, sorghum. 
wheat. collon etc 
UNIT VJ 
E,plo itation or wild relati ves as a source of resistance to biotic and abiotic factors in major 
field crops - Transgenics in management of biotic and abiotic stresses. use of toxins,protease 
inhibitors. lectins. chitnascs and 131 fo r diseases and insect pest management-Achievements. 
Prnctical 
Phenotypic screeni ng techniques for sucking pests and chewing pests - Traits 10 be observed at 
plant and insect level - Phenotypic screen techniques fo r nematodes and borers: Ways of 
combating them: Breeding strategies - Weeds - ecological. environmental impacts on the crops: 
Breeding fo r herbicide resistance - Evaluating the available populat ions li ke RIL, NIL etc. for 
pest resistance: Use of standard MAS procedures Phenotyp ic screening methods for diseases 
caused by fungi and bacteria; Symptoms and data recording; use of MAS procedures - Screening 
forage crops for resistance to sewage water and tannery effluents; Quality parameters evaluation 
- Screening crops fo r drought and flood resistance; factors to be considered and breeding 
strategies - Screening varieties of major crops for acid ity and alka lin ity- their effects and 
breeding strateg) Understanding the climatological parameters and predisposal or biotic and 
abiotic stress factors- ways of combati ng them. 
Suggested Readings 
• Blum A. 1988. Plant Breeding.for Stress Environments. CRC Press. 
• Christiansen MN & Lewis CF. 1982. Breeding Plants.for less Favourable Environments. 
Wiley International. 
• Fritz RS & Simms EL. (Eds.). 1992. Plant Resistance to Herbivores and Pathogens .· 
Ecology, Evolution and Genetics. The University of Chicago Press. 
• Li Pl I & Sakai A. 1987. Plant Cold Hardiness. Liss, New York 
• Luginpill P. I 969. Developing Resistant Plants - The Ideal /v/ethod of Controlling 
lnsect.1. USDA, ARS, Washington DC. 
• Max wel l FG & Jennings PR. (Eels.). 1980. Breeding Plants Resistant to !nsecrs. John 
Wik) & Sons. 
• Painter RH . I95 I. Insect Resiswnce in Crop Plants. MacMi llan, New York . 
• Russel GE. l 978. Plant Breedini .for Pest and Disease Resistance. Butterworths. 
• Sakai A & Larcher W. 1987. Frost Survival in Plants. Springer-Verlag. 
• Turener NC & Kramer PJ. 1980. Adaptation rf Plants to Water and High Te111perot11re 
Stre.1s. John Wi ley & Sons. 
• Van der Plank JE. 1982. !-lost-Pathogen lnternction.1· in P/ont Diseose. Academic Press. 
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PAPER - 303:BREEDING CEREALS, SUGARCANE, LEGUMES, OILSEEDS AND 
FIBRE CROPS 
Objective : -To provide insight into recent advances in improvement of cereals and forage 
crops,sugarcanc legumes, oilseeds and fibre crops using con ventional and modern 
biotechnological approaches. 
UN IT I 
Rice: Evolution and distribution of species and forms - wild relatives and germplasm;Genetics -
cytogenetics and genome relationship - Breeding objectives- yield, quality characters. biotic and 
abiotic stress resistance e/c.- Hybrid rice breeding- potential and outcome - Aerobic rice, its 
implications and drought resistance breeding. 
UNIT II 
Wheat: Evolution and distri bution of species and fo rms - wild relatives and germ plasm; 
cytogenetics and genome relationship; Breeding objectives- yield, quality characters, bioti c 
and abiotic stress resistance, exploitation of heterosis etc; Sorghum : Evolution and 
di stribution of species and forms - wild relatives and gennplasm - cytogenetics and 
genome relationship - Breeding objectives- yield. quality characters, biotic and abiotic 
stress resistance etc: 
UN IT Ill 
Maize: Evolution and distribution of species and forms - wi ld re lati ves and gerrnplasm; 
Cytogenetics and genome relationship; Breeding objectives: yield, quality characters. biotic 
and abiotic stress resistance etc - QPM and Bt maize - strategies and implications -
1-Ieterosis breeding attempts taken in Sorghum. Pearl Millet and Maize; Minor millets: 
UNIT IV 
Sugarcane: Evolution and distribution of species and forms - wi ld relatives and germplasm; 
Cytogenetics and genome relationship - Breeding objectives- yield, quality characters. 
biotic and abiotic stress resistance etc - Forage grasses: 
UNIT V 
Forage legumes: Evolution and distribution of species and forms; Wild relatives and 
gennplasm: Cytogenetics and genome relationship; Breed ing objecti ves- yield, quality 
characters. biotic and abiotic stress resistance etc - Tree fodders: Evolution and distribution 
of species and forms; 
UNIT VI 
Distinguishing features of popular released varieties in Rice and Sorghum - Wheat. Pearl 
mill et. Maize and other mi llets - Sugarcane. forage grasses and legumes and their 
app lication to DUS testing - Maintenance of seed purity - Nucleus and Breeder Seed 
Production. 

Practica l 
• Floral biology - emascu lation - pol li nation techniques; Study of range of variation 
for yield and yield components - Study of segregat ing populations and theirevaluation - Trait 
based screening for stress resistance in crops of importance- Use of descriptors for cataloguing 
Germplasm mai ntenance; learn ing on the Standard Eva luation System (SES) and descriptors; 
Use of soft wares for database management and retrieval.Practical learn ing on the cultivation of 
fodder crop species on sewage water: analysing them for yield components and palatabili ty; 
Laboratory analysi s of forage crors for crude protein, digestibi lity percent and other quality 
attributes: 



\ 
Suggested Readings 
• Agarwal RL. I 996. lde111ifying Characteristics of Crop Varieties. Oxford & 181-1 . 
• Bahl PN & Salimath PM. 1996. Genetics, Cytogenetics and Breeding of Crop Plants. 
Vol. I. Pulses and Oilseeds . Oxford & IBH . 
• Chandraratna MF. 1964 . Genetics and Breeding of Rice. Longmans. 
• Chopra VL & Prakash S. 2002. Evolution and Adaptation of Cereal Crops. Oxford & 
IBI--1 . 
• Gill KS . 1991. Pearl Millet and its !111prove111ent. ICAR. 
• JR.RI. 1964. Rice Genetics and Cytogenetics. Elsevier. 
• IRRI. 1986. Rice Genetics. Proc. International Rice Genetics Symposium. 
• IR.RI. Los Banos. Mani la. Philippines. 
• IRRI. 199 I. Rice Genetics II. Proc. International Rice Genetics Symposium. IRRI. Los 
Banos. Manila. Philippines. 
• IR.RI. 1996. Rice Genetics Ill. Proc. International Rice Genetics Symposium. IRRI. Los 
Banos. Manila. Philippines. 
• IRR!. :2000. Rice Genetics JV Proc. International Rice Genetics Symposium. !RR!. Los 
Banos. Manila. Philippines. 
• Jenn ings PR. Coffman WR & Kauffman HE. 1979. Rice Improvement. IRRI, Los Banos, 
Manila. Philippines. 
• Kannaiya.n S. Uthamasamy S. Theodore RK & Palaniswamy S. 2002. New Dimensions 
and Approaches.for Sus1ainable Agriculture. 
• Directorate of Extension Education. TNAU. Coimbatore. Murry DS, Tabo R & Ajayi 0. 
1994. Sorghum Hybrid Seed Production and Management . ICRJSAT. Patancheru, India. 
• ~ anda JS. 1997. Manual on Rice Breeding. Kalyani. 
• Ram HH & Singh HG. I 993. Crop Breeding and Genetics. Kalyani. 
• Singh HG. Mishra SN. Singh TB, Rarn HH & Singh DP. (Eels.). 1994. 
• Crop Breeding in India. International Book Distri buting Co. Slafe r GA. (Eel .). 1994. 
Genetic Improvement of Field Crops. Marcel Dekker. 
• Smart t J. 1994. The Groundnw Crop - a Sc:ienlijic Basis/or Improvement. Chapman & 
Hall. 

✓ PAPER - 304: HETEROSIS BREEDING ✓ 
Objective : -To provide understa nding about mechanisms of heterosis and its exploitation 
for yield improvement through conventional and biotechnological approaches. 
UNIT I 
Historical aspect of heterosis - Nomenclature and defi nit ions of heteros is - 1-Ieterosis in 
natural population and inbred population; Evolutionary aspects - Genetic consequences of 
selfi ng and crossing in self-and cross-po llinated and asexually propagated crops crops. 
UNIT II 
Pre Mendelian and Post-Mendelian ideas - Genetic theories or hetcrosis - Physiologica l. 
Biochemical and molecular factor~ underl in ing heterosis; theories and their estimation: -
Evolutionary concepts of heterosis. 
UNIT Ill 
Prediction of heterosis from various crosses- Inbreeding depression, frequency of 
inbreeding and residual heterosis in F2 and segregating populations, importance or 
inbreeding in exploitation of heterosis - case studies. - Relationship between genetic 

~ ., W'TWC : = 



distance and expression of heterosis - case studies; Divergence and Genetic Distance 
analyses-morphological and molecular genetic di stance in predicting heterosis. 
UN IT IV 
Fixation of heterosis in self. cross and often cross pollinated crops. asex ually/clonall y 
propagated crops: Male sterile line creati on and diversifi cation in self pollinated. cross 
pollinated and asex uall y propagated crops; problems and prospects; Apomixis in fi xing 
heterosis-concept of single line hybrid. 
UN IT\' 
Organellar heterosis and complementation - Creat ion of male sterility through genetic 
engineering and its explo itation in heterosis.1-leterosis breeding in wheat. rice. collon . maize, 
pearl millet. sorghum and oilseed crops. 
Practical 
Selection indices and selection differential - Calculations and interpretations - Male steri le 
line characterization in millets; Using morphological descriptors; Restorer line identification 
and di\'ers ification of male sterile sources - Male sterile line creation in dicots comprising 
oi lseeds. pulses and cotton ; problems in creation of CGMS system; Ways of overcoming 
them - Male sterile line creation. di versifica tion and restoration in forage crops;Understanding 
the difficulties in breeding apom icts; Estimation of heterotic parameters in self, cross and 
asexually propagated crops - Estimation from the various models fo r heterosis parameters -
Hybrid seed production in fie ld crops - an account on the released hybrids; their potential: 
Problems and ways of overcoming it: hybrid breeding at National 
and International level: Opportun ities ahead. 
Suggested Read in gs 
• Proceedings of Genetics and Exploitation of Heterosis in Crops - An International 
Symposium CIMMYT, 1998. 
• Akin E. 1979. The Geometryqf Population Genetics. Springer-Verlag. 
• Ben Hiu Lin. 1998. Statistical Geno111ics - linkage, Mapping and QTL Analysis. CRC 
Press. 
• De Joung G. 1988. Population Genetics and Evolution. Springer-Verlag. 
• Ha11l DL. 2000. A Primer of Population Genetics. 3rd Ed. Sinauer Assoc. 
• Mettler LE & Gregg TG. 1969. Population Genetics and Evolution. Prentice-Hall. 
• Montgomery DC. 200 I. Design and Analysis of Experiments. 5TH Ed., Wiley & Sons. 
• Richards AJ. 1986. Plant Breeding Systems. George Allen & Unwin. 
• Srivastava S & Tyagi R. 1997. Selectecl Prnblems in Genetics. Vols. I, II. Anmol Publ. 
~ FOURT H SEMEST ER 

CO URSE CONTENTS- DETA IL ED SYLLABUS 
PAPER - 401: MA lNTENANCE BREEDING AND CONCEPTS O F VARIETY 
RE LEASE AND SEED PRO DUCT ION 
Objective : -To apprise th e s tud ents a bout th e varie ty deterio ratio n and steps to maintain 
the purity of varieties & hy brids and prin cip les o f seed productio n in self & cross po ll inated 
crops. 
UNIT I 
Variety Development and Maintenance; Definit ion- variety, cultivar, extant variety.essentially 
derived variety. independently derived variety , reference variety, fa rmers' variety. hybrid,and 
population: Variety testing, release and notificat ion systems in Ind ia and abroad. 
UNIT II 



DUS testing- DUS Descriptors for major crops: Genetic purity concept and maintenance 

breeding. 
UNIT Ill 
Factors responsible for geneti c deteri oration of varie ti es - safeguards during seed production: 

Maintenance of varieties in self and cross-pollinati on crops- isolati on distance; Prineiples of seed 

production: Methods of nucleus and breeder seed production. 

UNIT I\' 

Generation system of seed multiplication -nucleus, breeders, foundatio n, certified, -

Quality seed production technology of self and cross-polli nated crop varieties viz. cereals & 

millets (\\heat. barley. paddy. pearlmillct. sorghum, maize and ragi etc.); 

UNIT V 
Pulses (greengram. blackgram . cowpea, pigeonpea, chickpea, fieldpea, lentil): Oi lseeds 

(groundnut. soybean. sesame. castor. sunnower, safflower, linseed, rapeseed and mustard): fibres 

(cotton. jute) and forages (guar, forage sorghum, teosintc. oats, berseem, lucerne 

Practica l 
Identification of suitable areas/locations for seed production; Ear-to-row method and nucleus 

seed product ion - Main characteri stics of released and noti tied varieties, hybrids and parental 

lines: ldcnti fication of important weeds/objectionable weeds; Determination of isolation distance 

and planting ratios in different crops; Seed production techniques of varieties in different crops: 

Hybrid seed production technology of important crops. 

Suggested Readings 
• Agarwal RL. 1997. Seed Technology. 2nd Ed. Oxford & 181-1 . 

• Chhabra AK. 2006. Practical Manual of Floral Biology of Crop Plants. Department of 

Plant Breeding. CCS HAU Hisar. 
• Kell y AF. 1988. Seed Produc1ion of Agricu/iural Crops. Longman. 

• McDonald MB Jr & Copeland LO. 1997. Seed Production: Principles andPractices. 

Chapman & Hall. 
• Musil AF. 1967. Jden1ijication of Crop and Weed Seeds. Handbook No.219, US DA. 

Washington, DC. 
• Poehlman JM & Borthakur D. 1969. Breeding Asian Field Crops. Oxford & IBH. 

• Singh BO. 2005. Plan/ Breeding: Principles and Methods. Kalyani . 

• Thompson JR. 1979. An ln1roduc1ion 10 Seed Technology. Leonard Hill. 

• Tu,rnar NS & Singh SV. 1985. Hane/book ofCul1ivars . ICAR. 

PAPER - 402:CONSERVATION & UTILIZATION OF PLANT GENETI CS 

RESOURCES 
Objective : -To provide information about co llection, gcnnp lasm exchange, quarantine, 

maintenance and use of plant genetic resources including gcncticallymoclified plants. 

UNIT I 
History and importance of germplasm ex ploration; Distribution and extent or prc,·aknt geneti c 

diversity: Phyto-geographical regions/ecological zones and associated diversity;tvlapping eco­

geographic di stribution of diversity, th reatened habitats, use or nora. 

UNIT II 
Concept of population and gene pool; Variati ons in population and their class itication;Gene 

frequencies in populations. rare and common all eles; Gene pool sampling in self and cross 

pollinated and vegetati ve ly propagated species; Non-selecti, e, random and selective sampling 
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stra tegics. Strategics and logistics or plai) t ex ploration and co llection: Coarse and fine grid 
sun C) s: Practical problems in plant ex ploration: Use of in vitro methods in germ plasm 
co llecti on. 
LINIT 111 
Eth11obotnn1 cal aspects o r PGR: Crop botany. fa rming sy~tcrns. co llectin g wild re lat ives or 
crop plants. Co llection and prcscn ·ation of specimens: lmporwncc and use of herbaria and 
prcpar::it 1011 of hcrbanum specimens. 
UNIT I \' 
Post-c,p loration handling of gcrmplasm co llections: Present status and i'c1turc stra tegics in 
col lcction or major crops of Indian origin such as ri ce. mai 1c. sorghum. sesame. Bro1·.1 irn. 

oh.ra. eggplant. cotton. mango etc: approaches for collection including indigcnOi.!S knowledge. 
LIN IT \ . 

H istor:, . principles. objectives and importance of plant introduction: Prerequisites . 
coll\ent ions. national and internati onal legislations and policies 011 germplasm coll ection 
and C.\changc: Documentation and information management: 
LIN IT \ ·t 

Detection and identification of pests including use of recent techn iques like ELI SA. PCR etc .. 
Symptoms of pest damage. salvaging techniques fo r infested/infected germ plasm. postcnt ry 
quarantine operation. seed treatment and other prophylac tic treatments and 
facilll1es: Domestic quarantine: seed certification; International linkages in plant 
quara11t111e: weaknesses and fu ture thrust. 
lll\'IT \ ' II 
Geneticall:, modified organisms (GMOs) or genetically engineered plants (GEPs) . Concepts 
of bio-safet:,. risk analysis and consequences of spread of GE crops on the environment: 
Treaties and multilateral agreements governi ng trans-boundary movement of GEPs or 
G\10s. Indian regulatory system for bio-safety. 
Practica l 
• Plc1.11t exploration and collection: Techniques of coarse and fi ne grid survcys:ldentifi cation of 
wild relati, es of crop plants- Example of collection, cataloguing and preservation of specimens: 
Sampling techniques of plant materials: Visiting ports, airports to stud) the quarantine 
regulations: Techniques for the detection of insects, mi tes, nematodes. bacteria. weeds. 
pathogen~ and viruses on seed and planti n materials and salvaging; Use of visual. qua li tati\'e. 
qua11titat1,e. microscopic. molecular and plant gro,,th related teehniques(controlk d green 
house~ grov. th chambers. etc): Detection orGMOs and GEPs: Study of post-entry quarantine 

operauon. 

Suggested Read in gs 
• Brigg, D. 1997. Plant /loriotion and Evolution. Science Publ. 
• Cronqui~t AJ. 198 1. An Integrated ,))'\ fe m of C!wsi/icatio11 o/Flo111eri11g P/0 111.1 . 

Columbia u ni, . Press. 
• Dhillon BS. Varaprasad KS, Kalyani S, Singh M, Arehak S, Srivastava lJ & Sha r111 <1 (i l) . 

2001 Cermplasm Co11.1ervurio11 A Compendium ojAchieve111ents. Nl3PGR, Nc,, Delhi . 
• d1 Castri I· & Younes T. 1996. Biodiversity Science and Develop111ent: 'l'owords i\'<.' 11 · 

Par111enh1p. CAB! & Internati onal Uni on /'or 13iol.Sci. Frn ncc. 
• Gurcharan Singh. 2004. JJ/0111 .)J '\ /e111otin / l 11 lntegroted , IJJ/>/'Ouch . Science Puhl. 
• La,Hence GM H. ( l: d.). 1951. Taxo1UJ11IJ of l 'osrn!ur Plu1111 . London. 
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• Paroda RS & Arora RK . 199 1. Pion/ Genetic Resources Conservation and Manage111ent 

Concep1.1 ond Approaches. IPGRI Regional offi ce for South and South /\sia. New Delhi . 

• Pearson LC. 1995. The Dhwsir, · 011cl Ernl11tio11 of Plants. CRC Press. . . 

• Singh BP. 1993 . Principle., 011cl Procedures<?( Excho11ge <?( Plant Genetic Reso11rce.1 

Conserrnlion one! J\ lr111age111ent. lndo-US PGR Project Management. 

• Si\'arajan V V. 199 1. Int rod11ct ion of Pri11ciples of Pla111 Toxono 111y . Science Pub I. 

• Stace CA. Plant Taxonomy and Biosystematics 2nd Ed. Cambridge Uni v. Press. 

• Takhrnjan A. 1997. Di,·ersity and Classi(icotion <?( F/0111eri11g Plants. Colum bia Uni v. 

Pres~. 
• \\'iersema .I H. 1999. World Eco110111ic Planrs: A Sta11darcl Reference Blanca Leon. 

• Painting KA. Pe1Ty MC. Denning RA & Ayad WG. 1993. Guide !Jook.forGenetic 

Re1011rce.1 Doc11111e11101io11. lPGRI. Rome. Italy. 

• Puzone L & Th. Hazekamp 1996. Characterization and Documentation of Genetic 

Resources l_j1i!i::ing M11l1i111edia Darabase. NBPGR, New Delhi . 

• Rana RS. Sapra RL. Agra\\'al RC & Gambhi r R. 199 1. Plant Generic Resources, 

Doc11111e11ra1io11 ond lnforma1io11 Manageme/11. N13PGR, New Delhi . 

FO URTH SEMESTER 
PAPER - 403:SEMINAR 
M.Sc. (AG RI CULTURE) PLANT BREEDI NG & GENETICS 
FOURTH SEMESTER 
COCRSE CONTENTS- DETA ILED SYLLABUS 
OPTIONAL PAPER - 404 
PAPER - 404 (A) 
THESIS (THESIS AND VIVA - VOCE) 
OR 
PAPER - 404 (B) 
SPECIAL PAPER (PLANT BREEDING PRESPECTIVE) 

PAPER - 404 (A) 
THESJS (THESIS AND VIVA - VOCE) 
Sugges ted Broad Topics fo r Research Wo,·k 

Studies on introgressions. gene transfers, gene identi ficat ion. location and locali zation,, ith the 

application of technologies such as, in sir II hybri cl ization,chromosomc iclent i ficat ion I ike r:IS H 

(Fluorescent In Situ Hybridization), GJSH (Genomic In Si111 Hybridization). Spectral 

Kar) Ot) ping (SKY ) and Multiplex f-luorescencc In S'i111 I lybridi L.ation (l'vl-FISI I) etc. Studies on 

stay-green trai ts in relation to genes affecting el'liciency or photosynthethesis, biotic abiotic 

stress tolerance Genetics or /\GP S) stem for bclh.:r photosynthes is and translocation 

Identificati on of genes/QTLs for NUE and WUE Molecul ar markers tagged to genestQTLs 

identifi ed for improvement of nutri ent use erticiency, water use efficiency Relati ve e lTic1ency 

analyses or geneti c component esti mation fo r reliable use in developing selection criteria in crop 

plants Distance and divergence sta ti stics for identili cation or similari ty assessment among 

genetic stocks and parental genetic material Linear and quud ratic distance measures to ident ify 

relati ve contribution of component traits for co111plex tra its Studies on genetic and molecul ar 



y 

!i 

bases of stress tolerance to develop molecular diagnostics for screening/ identification of stress 

tolerant genotypes . Use of ancuploids fo r gene location and source for transfer through wi ld 

species. 
Development and tri somic and monosomic series in diploids and polyploids 

Dependable marker systems for detection of introgrcssion in wide crosses with 
minimized linkage drag 
Anal~·sis of Resistance Gene analogues and their use in MJ\S wi th enhanced di sease 

resistance 
Anal~ sis of Gene analogues and ex pression syntcny and their use in MJ\S with 

enhanced quality and trait expression 
Refinements in embryo rescue and consequent diplod izati on fo r production of 

double haploids 
Use of molecular markers in phylogenetic analysis 

Breeding through distant hybridi zation route fo r New Plant Type for breaking yield 

ban-iers 
Genetics of durable. quantitative resistance and adu lt plant resistance in major crops 

against known pathogens 
Development of wols and methodologies for identification of genes responsible for 

resistance against polyphagus insects 
De\elopment of alien addi ti on lines and telocentric lines in crops 

Microarray technique and robotics fo r identification of useful genes in crops 

Characterization of germ plasm through molecular and serological techniques 

Induction of novel variation through mutagenesis tools and ident ify novel genes for 

different trai ts 
Development of heterotic pools for max imized heterosis in cross and self pollinated 

crops where hybrid seed production wols are avai lable 
Genetics and traits responsible for termi nal and in it ial heat tolerance in wheat, 

maize and mustard 
Genetics of cold tolerance related tra its in maize, rice and pigeonpea 

Widening the QPM base in maize and prebreeding to add value to the genetic stocks 

ofQPM 
Comparison of relative efficiency of different softwares in analysis of quantitati ve 

trail loci and li nkages 
Biochemical and molecular bases of signal transduction in host-pathogen 

interactions 
Metal binding proteins fo r identificati on of phytoremediators 

Crop improvement for biomass energy and industrial use 
Development of cytogeneti c stocks th rough varietal/al ien chromosome substitutions 

M.Sc. (AG RICULTURE) PLANT 13REED ING & GENETICS 

FOURTH SEMESTER 
COURSE CONTENTS- DETAI LED SYLLABUS 
PAPER - 404 (8 ) 
SPECIAL PAPER (PLANT BR EEDI NG PRESPECTIVE) 

UNIT I 
Plant Breeding - Historica l Perspecti ve: 
Earl iest steps in Plant Breeding, Plant Breeding fo llowing hybridization, Plant Breeding 



/ 

developments before 1900. Plant s Breeding a rtcr 1900, Goals of Plant Breeding, recent 
trends in Plant Breeding. Eminent or Plant Breeding. 
UN IT 2 
Modes of Reproducti on in relati on to Plant Breeding: 
Mode of Reproduction in crop Plants .. Flowering biology. Sporogenesis, Anthesis, 
Fertili za tion. Mechani sm o r pollution control, determ ination or pollution system and 
relevance of mode of reproduction to Plant Breeding. 
UN lT 3 
Breed ing Techniques applicable in the Futu re: 
Current Breeding Methods, F l hybrids, Apomi xis, Breeding for stability of Yield, Resistance 
Breeding. Haploids. Polyplo ids and Wide crosses, DNA transfer, converting CJ plants into C4 
plants. Adapting crops to new Environments, Breeding nutritionally balanced varieties. 
UNIT 4 
Organi za ti ons fo r Crop Improvement in India and International Institutions: 
Cooperati,·e researches and release of variety. All India coordinated research projects. 
International Collaborations in Plant Breeding. 
UNIT 5 
Cultivar Release. Seed Certification & Multiplication and Property Protection: 
Culti var Licensing, Breeder Seed, Multiplication from Breeder Seed, Seed Certificat ion. 
Plant Breeder· s Right. 
PRACTI CAL 
1. Study of Taxonomy and Floral Biology of Cereal, Pulse. Oilseed and Fiber Crops. 
2. Stud: of the technique of Hybridization and Selection in field important Cereal, Pulse. 
Oilseed and Fiber Crops. 
3. Study of Seed Certification procedures in field in impo11ant Cereal, Pulse, Oilseeds and 
Fiber Crops. 
4. A \'isit 10 Plant Breeding Experimental Research Station. 
5. Presentation of Practical record, Charts, Models, etc. 
M.Sc. (AGR1CUL TURE) PLANT BREEDING & GENETICS 
FOURTH SEMESTER 
COURSE CONTENTS- DETAl LED SYLLABUS 
PAPER- 405 
PRACTICAL 
PLANT BREEDING & GENETICS 
List of Journals 

Australian Journal of Biological Sciences, Australia 
Australian Journal of Agricultural Research, Austral ia 

~ Biometrics. UK 
Bio-Techniques 

O Cereal Research Comm unication, Hungary 
□ Cotton Research and Development, I Jisar, I nclia 

Crop Improvement, Ludhiana, India 
L Crop Science, USA 
C., Current Science, Bangalore, India 
[" Crit ical Reviews in Plant Sciences 
D Czech Journal of Plant Breeding Genetics, Prague, 



D Electronic Journal of Biotechnology 
'.::' Euphytica. The Netherlands 
L FABIS Ncwslellcr 
1 Forage Research. Hisar. India 

w Genetics. USA 
- Genome. Canada 

Genetic resources and crop evo lution. Netherlands 
Haryana Agri cultura l University Journal of Research. I lisar, India 
1-lered it \ 
Hilgardia. Sweden. 

=: Indian Journal of Agricultural Research, New Delhi 
- Indian Journal of Genetics and Plant Breedi ng, New Delhi 

Indian Journal of Plant Geneti c Resources, New Delhi 
International Chickpea Newsletter. IC RISA T 

_ International Rice Research Notes. IRRI, Phil ippi nes 
Journal of Agricul tural Research, U.K. 

_ Journal of Biochemistry and Biotechnology, New Delhi . India 
- Journal of Genetics and Breeding. Italy 
- Journal of Heredity 
=- Journal of Pulses Research, Kanpur. India 
::::, Legw11e Research. Kamal, India 
:= MILWA J Newsletter 
- Madras Agricultural Journa l, Coimbatore, India = Molecular Breedi ng, USA 
_ Mutation Research 
- National .Journal of Plant Sciences. 1-lisar, India 
- Nucleic Acids Research, USA 
- Oryza. Cuttack. Indi a 

PGR :'-Jev,·sletter. Syria 
Plant Breeding. Germany 

_ Pla111 Molecular Biology. The Netherlands 
Rachis. Syria 

_ Sorghum and Mi llet Newsletter, ICRISAT 
C Theoretical and Applied Genetics, Germany 
_ Wheat Research. 
M.Sc. (AGRJCULTURE) 
PLANTS BREEDING & GENETICS 
SEMESTER SYSTEM 
M.Sc. (Agriculture) - PLANT BREEDING & GENETICS 
In the area of Plant Breeding & Genetics an effo rt has been made to retain 
relevant core concepts and pri nciples of Plant Breeding & Genetics as such. However. 
new topics and also new co urses have been added to infuse new blood in the area . 
• All the courses have been designed/redesigned/updated as per present and 
fu ture needs. 
• New courses have been in troduced to keep pace vvith the latest developments. 
• In order to help the students, Course objectives and Suggested readings have 



also been pro, ided fo r each course. 

• List of Journals have been provided to keep pace with latest developments in 
the area. 

• Sugges ted Areas of Research have also been added for prov iding directions to 
future researches in the area 

This programme also requires proper inlI·astructurc. trained teachers. and 
computers " ·ith internet connections. Industrial linkages. guest lectures. industry and 
farm, isi ts ,,·ill a lso be required to prO\·ide real life ex posure. 
COLIRSE STRLICTURE - AT A GLANCE 
FIRST SEMESTER M.M.: 500 
PAPER - l 01 PRINC IPLES OF GENETICS I 00 MARKS 
PAPER - I 02 PRINC IPLES OF CYTOGENETICS 100 MARKS 
PAPER - 103 PRINCIPLES OF PLANT BREEDING 100 MARKS 
PAPER - 104 STATISTICAL METHODS 100 MARKS 
PAPER - 105 PRACTICAL 100 MARKS 
M.Sc. (Agricu lture) - Pinnt Breedi ng & Genetics 
COLIRSE STRUCTURE - AT A GLANCE 
SECOND SEMESTER M.M.: 500 
PAPER - 201 PRINCIPLES OF QUANTITATIVE GENETICS 100 MARKS 
PAPER - 202 MUTAGENESIS AND MUTATION BREEDING 100 MARKS 
PAPER - ~03 CELL BIOLOGY /\ND MOLECULAR GENETICS 100 MARKS 
PAPER - 204 EXPERIMENTA L DESIGNS 100 MARKS 
PAPER - 205 PRACTICA L 100 MARKS 
M .Sc. (Agriculture) - P lant Breeding & Genetics 
COURSE STRUCTURE - AT A GLANCE 
THIRD SEMESTER M.M.: 500 
PAPER - 301 BIOTEC HNOLOGY FOR CROP IMPROVEMENT 100 MARKS 
PAPER - 302 BREEDING FOR BIOTIC AND ABIOTlC STRESS RESISTANCE 100 
MARKS 
PAPER - 303 BREEDING CEREALS. SUGARCANE 100 MARKS 
LEG UMES. OILSEEDS AND FIBRE CROPS 
PAPER - 304 HETEROSIS BREED INGH 100 MARKS 
PAPER - 305 PRACTICAL 100 MARKS 
M.Sc. (Agric ul ture) - Plant Breeding & Genetics 
COURSE STRUCTURE - AT A GLANCE 
FOURTH SEMESTER M.M.: 500 
PAPER - 401 MAINTENANCE BREEDING, CONCEPTS OF VARIETY RELEASE 100 
MARKS 
AND SEED PRODUCTION 
PAPER - 402 CONSERVATION & UTILIZATION OF PLANT GENETICS I 00 f\1IARK S 
RESOURCES 
PAPE R 403 SEMINAR 100 MARKS 
PAPER - 404 THESIS (TI-IESJS AND VIVA - VOCE) / SPEICAL PAPER 100 MARK S 
PAPER - 405 PRACTICA L l 00 MARKS 
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