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PHDSTATG601: Advanced Data Analytics
TEACHING & EVALUATION SCHEME
THEORY PRA(I:;”CA
Course Code Course Name > . % & x é
EE E ¢cElg& | cE|L|P| B
AEE| SE|2ElSEE 2¢ %
Tz2X| wX| g8z g2 o
SE®| SR | &8 8EH &%
< - <
Advanced Data
PHDSTATG601
Analytics 60 00 40 30 20 1 2 3
Legends: L - Lecture; P — Practical.

Objectives:

This is an advanced course in Statistical Computing that aims at describing some advanced level
topics in this area of research with a very strong potential of applications. This course also
prepares students for undertaking research in this area. This also helps prepare students for
applications of this important subject to agricultural sciences and use of statistical packages.

Theory

Unit I: Measures of association. Structural models for discrete data in two or more dimensions.
Estimation in complete tables. Goodness of fit, choice of a model. Generalized Linear Model for
discrete data, Poisson and Logistic regression models. Log-linear models. Elements of inference
for cross-classification tables. Models for nominal and ordinal response.

nal problems and techniques for robust linear regression, nonlinear and
tree-structured regression and classification, cluster
n, robust multivariate analysis.

Unit II: Computatio
eneralized linear regression problem, .
analysis, smoothing and function estimatio

e data: EM algorithm, single and multiple imputations. Markov

it III: Analysis of incomplet . :
Unit III: Analy hniques, Neural Networks, Association Rules and learning

Chain, Monte Carlo and annealing tec
algorithms.
eralized linear models for correlated data (including

i TV i ived effects models, gen .
Unit IV Lmear mpixe | issues and methods for fitting models, and

generalized estimating equations), computationa
dropout or other missing data.

Unit V: Multivariate tests of linear h}’POtheses’,multiple c.:ompari'sons, confidence regijor:s.
prediction intervals, statistical power, trans'fon'natlons‘and diagnostics, growth curve models,
dose-response models. Restructured and Revised Syllabi of Post-graduate Programmes
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Practical:

* Analysis of qualitative data;

* Generalized linear for correlated data:

* Generalized linear models for discrete’: data;

* Robust methods of estimation and testing <;f non-normal data;
* Robust multivariate analysis; ,
* Cluster analysis;

* Analysis of Incomplete data;

* Classification and prediction using artificial neural networks:
* Markov Chain;

. Analys!s of data having random effects using Linear mixed effects models;
* Analysis of data with missing observations;

* Applications of multiple comparison procedures;
* Building Simultaneous confidence intervals;
» Fitting of growth curve models to growth data;

* Fitting of dose-response curves and estimation of parameters.
Suggested Reading

* Everitt B.S. and Dunn G. 1991. Advanced Multivariate Data Analysis. 2nd Ed. Arnold.
*» Geisser S. 1993. Predictive Inference: An Introduction. Chapman & Hall.

* Gentle J.E., Hardle W and Mori Y. 2004. Handbook of Computational Statistics-Concepts
and Methods. Springer.

* Han J and Kamber M. 2000. Data Mining: Concepts and Techniques. Morgan.
« Hastie T, Tibshirani R and Friedman R. 2017. The Elements of Statistical Learning: Data
Mining, Inference and Prediction. Springer. 2nd Ed.
* Kennedy W.J. and Gentle J.E. 1980. Statistical Computing. Marcel Dekker.
« Miller R.G. Jr. 1986. Beyond ANOVA, Basics of Applied Statistics. John Wiley.
» Rajaraman V. 1993. Computer Oriented Numerical Methods. Prentice-Hall.
« Robert C.P. and Casella G. 2004. Monte Carlo Statistical Methods. 2nd Ed. Springer.
* Ross S. 2000. Introduction to Probability Models. Acaderr}ic Press.
« Simonoff J.S. 1996. Smoothing Methods in Statistics. Springer.
A . isti i Hall.
* Thi _Elements of Statistical Computing. Chapman &
. T\}f‘l:(:sl:A\;vl;sgaij Ripley B.D. 1999. Modern Applied Statistics With S-Plus. 3rd Ed.
?l;:r,-l:f g:;tisﬁca] Softwares: http: //freestatistics.altervista.org/en/stat.php.
« Design Resources Server: www.drs.icar.gov.1n.
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Course Code | Course Name g 5 i :
RTINS :
= E| E§| €£E| S| £8| L | P | B
EE|lza| 57| 2F| %% g
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PHDGPB607 | Crop Evolution | ¢ 00 40
00 00 3 0 3
Legends: L - Lecture; P — Practical;

*Teacher Assessment shall be based on following

Participation in Class etc. components: Quiz / Assignment / Project /

Objective

To lmp.art .knowledge o'n crop evolutionary aspects and role of mutations, hybridizations and
polyploidy in crop evolution and improvement.

Theory
UNIT I

Origin and evolution of species; Centres of diversity/ origin, diffused centres; Time and place of
domestication; Patterns of evolution and domestication-examples and Case studies; Domestication
and uniformity — Characteristics of early domestication and changes — Concept of gene pools and
crop evolution; Selection and Genetic drift — Consequences

UNIT 11

e process of speciation, Reproductive isolation barriers; Genetic
Hybridization - speciation and extinction; Exploitation of nat.ural
e variation, Distant hybridization and introgression, Inter-specific,
nd limitations, techniques to overcome the limitations.

Speciation and domestication-Th
differentiation during speciation;
variation: Early attempts to increas
inter-generic hybridization, scope a

UNIT 111

‘o5, tools and techniques; Validation of transferred genes and tt}eir
. OP esses in Crop evolution and stabilization of polyploids,
S,',. Ig:nome organization — Transgenesis in. crop er)lution.
’ [ntergenomic interaction, Genome Introgression.

Gene transfer into cultivate '
expression; Controlled introgression
Cytogenetic and genetic stabilizatio ‘
Multifactorial genome, Intragenomic interaction,
L Based on morphological features,
DNA markers, genome analysis and
evolution of crop plants through

Contemporary Meth'ods,
rop evolution,

e of polyploidy.

Methods to study crop evolution '—t'ons and €
Cytogenetic analysis, Allozyme varat nificanc
comparative genomics. Evolutionary SIg

ploidy manipulations.
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UNIT V

Polyploids: method ' .
0ds, use of autopolyploids; haploidy and DH-method of production and use

allopolyploids; synthesis of new - et

3 new crops; Case studies — C i

: ; ereals, Pulses, Oilseed i
crops, Plantation crops, Forage crops, Tuber crops, Medicinal Plants  vostables, Tore

Suggested Readings

» i ‘
‘ E:g-C(?CkkJF' 2004. Plant Evolution and the Origin of Crop Species. 2nd Ed. CABI.
‘ . 1zinsky G. 1999. Evolution and Domestication. Springer.
« Tgfhller Al. 2007. Crop Plants: Evolution. John Wiley & Sons.
martt J and Simmonds NW. 1995, Evolution of Crop Plants. Blackwell

(A 7
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Chairperson
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Shri Vaishnav Vidyapeeth
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PHDGPB609: IPR and Regulatory Mechanism (E-Course) (1+0)

TEACHING & EVALUATION SCHEME

THEORY PRACTICAL
Y 1 = 4
Course code | Course Name 55 gl Egls E Jagg'g y : 2
=i
SR =A% wf|5% L |, &
SE€ Be|EF | BES|gg | " <
<« - =<
PHDGPB609 | IPR and Regulatory 60 00 | 40 00 00 | 1 [o]1
Mechanism (e-course)

Legends: L - Lecture; P — Practical;

*
Tee'xcher_As.sessment shall be based on following components: Quiz / Assignment / Project /
Participation in Class etc.

Objective

The main objective of this course is to equip students and stakeholders with knowledge of intellectual

property rights .(IPI.{), related protection systems, their significance and use of IPR as a tool for wealth
and value creation in a knowledge-based economy.

Theory

UNIT I: Historical perspectives and need for the introduction of Intellectual Property Right regime;

TRIPs and various provisions in TRIPS Agreement; Intellectual Property and Intellectual Property
Rights (IPR), benefits of securing IPRs.

Unit I1: Indian Legislations for the protection of various types of Intellectual Properties; Fundamentals
of patents, copyrights, geographical indications, designs and layout, trade secrets and traditional
knowledge, trademarks, protection of plant varieties and farmers’ rights and biodiversity protection.

Unit ITI: Protectable subject matters, protection in biotechnology, protection of other biological

materials, ownership and period of protection.
Unit IV: National Biodiversity protection initiatives; Convention on Biological Diversity; International

Treaty on Plant Genetic Resources for Food and Agriculture.
Unit V: Licensing of technologies, Material transfer agreements, Research collaboration Agreement,

License Agreement

Suggested Readings
> Erbisch FH and Maredia K.1998. Intellectual Property Rights in Agricultural Biotechnology.

CABL

A

ghts: Unleashing Knowledge Economy. McGraw-Hill.

» i llectual Property Ri ‘ '

: ﬁat::]gl:ilt ;12%2(1);)211‘:; Rights: Key to New Wealth Generation. 2001. NRDC & Aesthetic

» ]r\;[e'ﬁllilgg;oifigriculture Government of India. 2004. State of Indian Farmer. Vol. V. Technology
Generation and IPR Issues. Academic Foundation.
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PHDMBB601: PLANT MOLECULAR BIOLOGY (3+0)

TEACHING & EVALUATION SCHEME

THEORY PRACTICAL

Course code | Course Name g £ E ek ez | 0% 2

SEE SE|SESLE 2¢ a

- g a e ﬁ @ @ v ﬁ 5 )

228 oS | 58224 $E|L|P|E

SE S¥|&Fa59 &3 B
< «

EHDMBB601 Plant Molecular Biology 60 00 | 40 | 00 | 00 (30| 3

Legends: L - Lecture; P — Practical;

::8;2:2 stessmcnt shall be based on following components: Quiz / Assignment / Project / Participation

Objective

*To PfOV‘de in depth !mowledge of recent developments of plant molecular biology and applications

« To discuss case studies and success stories in agriculture and industry

Theory

Unit I : Model Systems in Plant Biology (Arabidopsis, Rice, etc.) Forward and Reverse Genetic
Approaches. Organization expression and interaction of nuclear, Mitochondrial and Chloroplast Genomes.
Cytoplasmic male sterility.

Unit I1: Transcriptional and Post-transcriptional Regulation of Gene Expression, Isolation of promoters
and other regulatory elements, RNA interference, Transcriptional Gene Silencing, Transcript and Protein
Analysis.

Unit III: Plant Developmental Processes, ABC Model of Floral Development, Role of hormones
(Ethylene, Cytokinin, Auxin and ABA, SA and JA) in plant development.

Unit IV: Regulation of Flowering, Plant photoreceptors and light signal transduction, vernalization,

Circadian Rhythms. Abiotic Stress Responses: Salt, Cold, Heat and Drought.

UNIT V: Biotic Stress Responses. Molecular Biology of Plant-pathogen Interactions, Molecular Biology

of Rhizobium and Agrobacterium- Plant interaction. Role of programmed Cell Death in Development and

Lahe foEagrs

Defense.

Suggested Readings . . .
. Bgugchan an. B.B gGruissem, W. and Jones R. 2015. Biochemistry and Molecular Biology of Plants,

2nd edition, Wiley and Blackwell Publications.

. Slater, A., Scott, N.W., and Fowler, I\./I.R..2003. The Genetic Manipulation of Plants. Plant
Biotechnology Oxford, England: Oxford University Press.

« Walker, JM., Rapley. R. 2008. Plant Biotechnology and Genetics: Principles, Techniques and

; Applications.
| M
/ »
i Controller of Eximinalions ebistrar
i erson . '
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PHDMBB602: PLANT GENOME ENGINEERING (3+0)

] TEACHING & EVALUATION SCHEME
THEORY PRACTICAL
Course Code Course Name g & E Fd % gL |1 % =
AEE SE|2E|aE82LgL|r| 2
B8 =S| 88|lTzE 2 o
@ 5 S = 2@ 8T & g -
< <
PHDMBB602 | Plant Genome Engineering 60 00 40 00 00 [3]0] 3

Legends: L - Lecture; P — Practical;

*Teacher Assessment shall be based on following

AR components: Quiz / Assignment / Project /
Participation in Class etc.

Obj.ectiye: To discuss the specialized topics and advances in field of genetic engineering and
application of molecular tools in breeding of specific Crops.
Theory

UNIT I: Conventional versus non-conventional methods for crop improvement; Present status and
~ recent developments on available molecular marker, ‘transformation and genomic tools for crop
improvement. Genetic engineering for resistance against abiotic (drought, salinity, flooding,
temperature, etc) and biotic (insect pests, fungal, viral and bacterial diseases, weeds, etc) stresses;
UNIT II: Genetic Engineering for increasing crop productivity by manipulation of photosynthesis,
nitrogen fixation and nutrient uptake efficiency; Genetic engineering for quality improvement (protein,
essential amino acids, vitamins, mineral nutrients, etc.); edible vaccines, etc.

UNIT III: Recent developments in plant transformation strategies; Role of antisense and RNAi-based
gene silencing in crop improvement; Regulated and tissue-specific expression of transgenes for crop
improvement

UNIT IV: Gene stacking; Pathway engineering; Marker-free transgenic development strategies;
Genome editing: principles and methods, Development of genome edited plants; High throughput
phenotyping of transgenic plants. ) . ) . i

UNIT V: Field studies with transgenic crops; Envqonmental issues associated with transgenic crops;
Food and feed safety issues associated with transgenic crops; Risk assessment of transgenic food crops.
.Sl(l;gﬁs:oe:;l aena((li lIl(ligese H. 2004. Handbook of Plant Biot?chnolf)g}./. John Wile_y & Sons. o

* Stewart Jr, C.N. 2016. Plant Biotechnology and Genetics: Principles, Techniques, and Applications.

:'Ol}(lil:'::cl)lsi/);n&: Z::«si.Kaufman PB. 2009. Recent Advances in Plant Biotechnology p. 409. Dordrecht:

Springer.

i Controller of Exdminations @
i ) erson o \Resptrar
Chlrperpon a U;ta ':t’;— Studies Shri Vaishnay Vidyapeeth Shri Vub. v Vldyuzeelh
Sh coandif:Biuics h Shri[c:?shyrlav Vidyapeeth Vishwavidyalaya, Indore Vishwavidyalaya, Indore
ri Vaishnav Vidyapeet

Vishwavidyalaya, Indore Vishwavidyalaya, Indore
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PHDPLPATH 604 Molecular Basis of Host
—— U TOst-

Pathogen Interaction (2+1)
_W\A%W\G@XALUATION SCHEME
Theory Practical Credits
Course Code | Course Name s 2 % %
- - = =
AEEIREIEET L
2s3 E S 2238 €E|L|P|Total
zZ s R 8 §¢|192 23 g2
|z = ¢ 2
[E= E = g2 = = B/
PHDPLPATH | Molecular Basis of Host-
604 Pathogen Interaction 60 00 140 30 L 213
1. Legends: L - Lecture; P — Practical

2. *Teacher Assessment shall be based on foll
Participation in Class.

Aim of the course:

owing components: Quiz / Assignment / Project /

To understand the concepts of molecular biology and biotechnology in relation to host plant-
pathogen interactions.

Theory

Unit I: History of host plant resistance and importance to Agriculture. Importance and role of
biotechnological tools in plant pathology. Basic concepts and principles to study host pathogen
relationship. Molecular genetics, imaging and analytical chemistry tools for studying plants,
microbes, and their interactions.

Unit II: Different forms of plant-microbe interactions and nature of signals/ effectors
underpinning these interactions. Plant innate immunity: PAMP/ DAMP. Molecular basis of host-
pathogen interaction-fungi, bacteria, viruses and nematodes; recognition system, signal
transduction.

Unit III: Induction of defence responses- HR, Programmed cell death, reac.tive oxygen spec'ies,
systemic acquired resistance, induced systemic re31stance,- pathogenesis related profems,
phytoalexins and virus induced gene silencing. MOIGCUlaf ba.SIS of ger.xefor-gene hypothesis; R-
gene expression and transcription profiling, mapping and cloning of resistance genes and marker-

aided selection, pyramiding of R genes.
ms: Background, genetics, phenotypes, molecular mechanisms, races,
-and-bust cycles), Coevolution-arms race and trench warfare

models. Metapopulations, cost of resistance, cost of unnecessary virulence, GFG in agricultural
era e, Zt P lppop ulatiZmS Durability of resistance, erosion of quantitative resistance. Pathogen
Ps vs. natura )

population genetics and durability, viruses vs cellular pathogens.

Unit IV: Gene for gene syste
breakdown of resistance (boom

Itivar mixtures. Disease emergence, host specialization. Circadian
cu ty Biotechnology and disease management; development
tic engineering approaches, different methods of gene

Unit V: Gene deployment, cultl .
clock genes in relation to innate immuni
of disease resistance plants using gen¢
transfer, biosafety issues related to GM crops.

6|Page
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Practical:

« Protein, D'NA and RNA isolation, plasmid extraction, PCR analysis, DNA and Protein
electrophoresis, bacterial transformation;

* Gene mapping and marker assisted selection;

* Development and use of molecular markers in identification and characterization of resistance to
plant pathogens and their management.

Suggesting Reading

e ChetI. 1993, Biotechnology in Plant Disease Control. John Wiley & Sons, New York.

e Gurr SJ, McPohersen MJ and Bowlos DJ. (Eds.). 1992. Molecular Plant Pathology — A
Practical Approach. Vols. I & II, Oxford Univ. Press, Oxford.

* Mathew JD. 2003. Molecular Plant Pathology. Bios Scientific Publ., UK.

e Ronald PC. 2007. Plant-Pathogen Interactions: Methods in Molecular Biology. Humana _
Press, New Jersey.

e Stacey G and Keen TN. (Eds.). 1996. Plant Microbe Interactions. Vols. I-III. Chapman &
Hall, New York; Vol. IV. APS Press, St. Paul, Minnesota.

)
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PHDSST601: HYBRID SEED PRODUCTION TECHNOLOGY (2+1)

\T TEACHING & EVALUATION SCHEME

Course THEORY PRACTICAL
code Course Name ¥ % 4
5 g B E B E % E 1 ': E z
“SEl~ & £El 2E g ZElL|p| 2

o > * *l 8 == 2| € 2
SERIE = 3¢ =E<| 52 “

2 |2 FZl == = 2

PHDSST | Hybrid Seed Production

601 Technology 60 % | 3 S

Legends: L - Lecture; P — Practical;

*Teacher_Assessment shall be based on following components: Quiz / Assignment / Project /
Participation in Class etc.

Objective

To provide students a comprehensive knowledge and practical exposure on hybrid seed production
techniques in agricultural and horticultural crops

Theory

UNIT 1

Introduction — history — scope — importance of hybrid development — national and international
scenario of seed industry — popular public sector hybrids in various crops. Heterosis — definition —
expression — types — utilization of heterosis in hybrid development, hybrid vigour and seed vigour.

Unit I1

Types of hybrids — intra-specific, inter-specific hybrids, single, double, three way cross, top cross
hygrids — apomixes; generation system of seed multiplication in different types of hybrids.
l.')yevelopmen[t) and n;aintcnance of inbred lines — male sterile — maintainer lines — fertility
restoration — transgenic hybrids — principles and method of development.

Unit I11

. : ism — male sterility — types: CMS, GMS, CGMS, TG_MS, PGMS
Br%dammag ool —;)gel:;tlcs lTslfecrl:lalj-lspistiIlatene:ss — self incompatibility. Manual creation of rpale
—teb'l‘ se and :gﬁla:ioz and pollination — gametocides. — mode of action, . mechgmsm.
Ssy"c;‘ty f'zafg:]a of flowering — problems — methods to achieve synchrony — planting ratio and

nchronizati

supplementary pollination methods.
UNIT IV

ec 0 ion i j i . Is (wheat, rice), millets

I i of hybri n in major agricultural crops — cerea J

(m l'mlques hfhy ';d.:)Cdpﬁ:SS: c(trlé)d gram)J, oilseeds (sunflower, castor, mustard), cotton and
aize, sorghum, bajra),

forage crops
UNITV
Hybrid seed production techniques

bitter gourd, bottle gourd, ridge g0
and papaya

in horticultural crops — tomato, brinjal, chilli, bhendi, onion,
:er cucumber, melon, cabbage, cauliflower, potato, coconut
’

8|Page



gy,
o gy L,

1

4,
TG Shri Vaisp,
£ Q\ } Shri“:/v 'Vidyapceth Vishwavidyalaya, Indore
. ,__‘.,__i E D.in G Aishnav Instityte of Agriculture |
enetics and Plan¢ Breeding, 11 semester \
Practical:

. s }
* Charac " “
C teristics features of parental lines and thejr hybrids; |
. ~ . -
* Floral biology of rige, maize, pear| mi

* Study

* Study on floral biology of Cucurbitaceouys crops; |
* Production and maintenance of A, B and R lines:
* Practicing plantin ’

design a . . )
brinjal and chillies;g gn and border rows — fice, maize, pearl millet, sunflower and red gram;

* Manipulation for synchronization — rice, sunflower, pearl millet and sorghum;

* Practicing supplementary pollination — rice and sunflower;

. Pract{cmg field inspection in hybrid seed production plot — crops planted in ratio — sunflower,
pearlmillet, sorghum, etc.; )

* Practicing field inspection in h

ybrid seed production field — red gram, castor, cotton, cucurbits
and tomato;

* Practicing roguing and identification of
fruits;

off-types — pollen shedders — shedding tassel — selfed
* Visit to hybrid seed production fields;

* Visit to potato seed production plots;

* Determination of cost benefit of hybrid seed production;

* Visit to seed Industry and assessing problems and perspectives in hybrid seed production.

Suggested Readings

> Agarwal RL. 2012. Seed Technology. 3rd Ed. Oxford & IBH Publishers, New Delhi.

> Basra A. 1999. Heterosis and Hybrid Seed Production in Agronomic Crops. CRC Press.,
ida, United States. _

> gll?}ll‘:ll)a;a AnIl(. 2006. Practical Manual of Floral Biology of Crop Plants. Department of Plant

i AU, Hisar. o . _

> g;iedslr}lig’ SE):ISSH Methods of Hybrid Seed Production in Major Crops. Educreation

> g::rillcsel}“;{g;g: lgztitlljfaé. 1977. Pollination Mechanisms, Reproduction and Plant Breeding.
i w York. ]

> SPl;glge;Vef:eagl;[T: e1 980. Seed Production. Butterworth Heinemann Ltd., .Londo.n, UK.

> .ll-:)eshi itl(w:llld Sin'g'h BD. 2004. Seed Science and Technology. Kalyani Publishers, New

> Ee] h}i' n M. 2012. Plant breeding and Hybrid Seed Production. Domin and Publishers &

rishnan M. :

Eislt;::::oézN;& lD ?)Ill:‘i:;clil:jgof Seed Technology. Kalyani Publishers, New Delhi.
u . '

i inciples Seed Physiology and
it h VP. 2006. Principles of Post Harvest
Maiti RK, Sarkar NC and Sing

i hpur, India. ‘ o ‘
e e Agrobios. e Seed Production: Principles and Practices.
d LO. 2012, See
McDonald MF and Copelan

i i ia, Boston, United States. . .
e SCle;:hC a?\: l::jlgzisgtdpi:l?(. 2009. Seed Production of Field Crops. New India
Mondal SS, a

Publishing Agency, New Delhi.
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Sf:n S and Ghosh N. 2019. Seed Science and Technology. Kalyani Publishers, New Delhi.
Singhal NC. 2003. Hybrid Seed Production. Kalyani Publishers., New Delhi, India.

f)i“li'ﬁ‘a' NC. 2003. Hybrid Seed Production in Field Crops. Kalyani Publications, New
Cini.

Singhal NC. 20]0. Seed Science and Technology. Kalyani Publishers, New Delhi.
Vanangamudi I.(, Prabhu M, Kalaivani S, Bhaskaran M and Manonmani V. 2010.
Vegetable Hybrid seed Production and Management. Agrobios., Jodhpur, India.

Suggested e-books
https://www.springer.com/in/book/9780792373223
https://www.springer.com/in/book/9780412075513
https://www.nipabooks.com/info/9788190723763/seed-production-of-field-crops
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