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FOREWORD

Sikkim University a central university established by Act of Parliament, has completed twelve years of its
establishment in Jul\2019.The duration of course, is not a long period in the institution building process but
certainly Sikkim University has become a new destination for higher learning in this short span.

One of the focused areas of the University since inception has been curriculum devel®perenhas been a
tradition of bringing in the best minds in academia from all over the country including people with lot of experiences
for developing curriculum for the course$ased in Sikkim University

Sikkim University has a standard policy of reviewing/ revising curriculum of all programmes after every three years.
Such revision is to bring in fresh ideas and recent trends in learning process and, we believe, it opens up a new vis
in learning and researchhe last revision/review of curriculum of all the programmes took place in 2017 under the
supervision of the Deans of School ¢fides.

The idea to print syllabi of all departments under each Schoaldy & to document the syllabus of each course for
future reference and to have an authentic version in circul@imsinitiative received instant encouragement from
Prof. Jyoti Prakasfiamang, Dean School of Life Sciences when he wasating as thé/ice-Chancellor and also
from the presen¥ice-Chancellor ProfAvinash Khare.

A lot of efforts have been put by Sh. Gagan Sen Chettri, UD&cademic Section in compiling, editing and
formatting under supervision of DBuresh KrGurung, Joint Registrakll Deans of Schools and the Head(s)/In-
chage(s) of all departments have taken pains in going through each and every word and making corrections in th
draft versions and also going through the final version. Sometimes even their help was sought in making correction:
It was therefore, possible to bring out the print version of the syllabi.

(T.K Kaul)
Registrar
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DEPARTMENT OFBOTANY
PG-Syllabus(M.Sc.)

Course code Course ?TVISS;::::‘ E;l/[(;slgn Credit

Semester-I

BOT-PG-T101 Core Theory -1 25 +25 50 4

BOT-PG-T102 Core Theory- 2 25 +25 50 4

BOT-PG-T103 Core Theory- 3 25+25 50 4

BOT-PG-P104 Core Practical-4 50 50 4
Semester-I1

BOT-PG-T201 Core Theory-5 25 +25 50 4

BOT-PG-T202 Open Theory-1 25 +25 50 4

BOT-PG-T203 Core Theory-6 25+25 50 4

BOT-PG-P204 Core Practical-7 50 50 4
Semester-111

BOT-PG-T301 Core Theory-8 25 +25 50 4

BOT-PG-T302 Open Theory-2 25+ 25 50 4

BOT-PG-T303 Elective Theory-1 25+ 25 50 4

BOT-PG-P304 Elective Practical-2 50 50 4
Semester-1V

BOT-PG-T401 Elective Theory-3 25+25 50 4

BOT-PG-T402 Elective Theory-4 25+ 25 50 4

BOT-PG-P403 Elective Practical-5 50 50 4

75 +25
BOT-PG-D404 | Dissertation and Viva-voce (Project work + 4
Viva)
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SCHOOL OF LIFE SCIENCES Mm

SEMESTER-I (Theory): CORE PAPER-|
BOTPG-CT-101: CRYPTOGAMIC BOT ANY, PALAEOBOT ANY, GYMNOSPERMS
Total Marks - 100 Total Credit — 04
Unit I: PHYCOLOGY

Algal classification and criteria. General account dedént classes of algaehallus oganization and reproduction
in algaeAlgae in diverse habitatd]gal blooms Algal biotechnologyEconomic importance éfigae.

Unit Il: BR YOLOGY

Distribution, Morphology structure, reproduction and life history; Classification of Bryophytes. Evolution of
gametophytes and sporophytes. Ecological and economic importance of bryophytes. Detailed study of types from th
three classes (Hepaticopsidathocerotopsida and Bryopsida)

Unit lll: PTERIDOLOGY AND PALEOBOTANY

General characters of pteridophytes, Classification of Pteridophytastu8e and reproduction in fernglome
concept, &lar evolution, Heterospory and seed habit. Economic importance of PteridophytsspBSFossil
Pteridophytes and Gymnosperms: Rhynia, Calamites, Lepidodendron, Pteridospermales and Cycadeodiales

Unit IV: GYMNOSPERMS

Classification of Gymnosperms. Comparative study of vegetative, anatomical and reproductive structures o
Cycadophyta, Coniferophyta and Gnetophyta. Evolutionary trends and phytogenetic relationship among various
groups of Gymnosperms. Economic importance of Gymnosperms.

Suggested Readings:

1. Sharma, O.R1986)Textbook ofAlgae
PandeyB. P (1994)Textbook of Botany Algae
Morris, J. 1986An Introduction to thé\lgae. Cambridge University Press, U.K.
Sharma, 0.R1989):Textbook of Fungi
Ainsworth, GG andA.S. Sussmarithe Funghols. I, 11, 1, IV- A and I\\B
Parihar N.S. 1991. Bryophytes. Central Book Depgdtahabad
Trivedi,A. N. (2002) -Advances in Pteridology
Sporne, K.RThe Morphology of Gymnosperme. B.I. Publications, New Delhi.
BhatnagarS.P and MoitraA. 1996. Gymnosperms, Nefge Int. Pvt. Ltd., New Delhi
10. Sporne, K.R. 1991The Morphology of Pteridophytes. B.l. Publ. Pvt. Ltd

© ©O N o 0 A~ DN
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M.Sc Botany

SEMESTER-I (Theory): CORE PAPER-I|
BOTPG-CT-102: ANGIOSPERM TAXONOMY , PLANT ECOLOGY AND PLANT ANATOMY
Total Marks - 100 Total Credit — 04
UNIT I: TAXONOMY AND SYSTEMATICS 15 Hrs

History of developments in taxonomy: merits and demerits of major systems of classiffuagiosperm Phylogeny
Group (APG) system of classification (APG Il and IV); biosystematics; concepts and comphinesits;systematics;

direct and indirect methods of plant identification; practice of taxonomic key; diversity and taxonomic studies of
flowering plants of North-Eastern India with special reference to primitive and advanced taxa.

UNIT 1I: TAXONOMIC HIERARCHY 15 Hrs

Introduction: concept of species, and speciation; theories relating to evolution of angiosperms; important Indian an
world herbaria; taxonomic literature (floras, taxonomic accounts, revisionary studies); computer aided studies. Salier
features of International Code of Botanical Nomenclature (ICN); principles of the code; ranks of taxa; rules of
priority and limitations of principles of priority; fefctive and valid publicationepmen nudurriater homonym; type
method and typificatiomomen alternatum

UNIT 1ll: FUNDAMENT ALS OF ECOLOGY 15 Hrs

Introduction to ecology; evolutionary ecologynvironmental concepts — laws and limiting factors, ecological models.
Competition and coexistence; specific interactions, ecological niche, keystone species, ecotypes. Nature of ecosyste
production, food webs, ergr flow through ecosystem, biogeochemical cycles, resilience of ecosystem, ecosystem
management he biosphere, biomes and impact of climate on biomes.

UNIT IV: PLANT ANATOMY 15 Hrs

Anatomy in relation to taxonomy; secondary growth and nodal anatbenyode-internode transition, formation of

leaf and branch traces/ood histologygrowth rings, tracheids, vessels and wood rays, longitudinal parenchyma and
its arrangement, grain and texture, knots, formation of resin cavities and tyloagsmy of floral axis and the
whorls, the leaf, origin of carpel, types and distribution of lactifers and lenticels, anatomy in relation to their physiological
roles.Applications (in brief) of anatomical studies in systematics, climate studies, pharmadmlegyic sciences.

Suggested Readings

1. Angiosperm Phylogeny Group. (2003n update of thé\ngiosperm Phylogeny Group classification
for the orders and families of flowering plard®G 1l. Botanical Journal of the Linnean Society 141:399-
436

Carlquist S (2001). ComparatiVéoodAnatomy SpringefVerlag, Germany
Conklin,A.R. Jr 2004. Field Sampling: Principles and Practices in Environm&ntdysis.
Cutler DF (1978)Applied PlantAnatomy Longman, United Kindom

Cutter EG (1978). Plaritnatomy Part | & 1l, EdwardArnold, United Kingdom.

o o A W N

Cutter E.G (1971). Plant anatomy: Experiments and Interpretation, ParghSiEdwardrnold, London.
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SCHOOL OF LIFE SCIENCES Ma

7. CronquistA (1981).An integrated system of classification of flowering plants. Columbia University
Press, Nework.

8. Dauvis, PH. and HeywoodY.H. (1965). Principles oAngiospermTaxonomy D Van Nostrand Co., New
York.

9. DickinsonWC (2000). Integrative Pladnatomy HarcourtAcademic Press, USA.

10. Eames,A.J. and MacDaniels, L.H. (1947n Introduction to the Planatomy (2nd Ed.), McGraw
Book Comp., Nework. ElsevielAcademic Press, USA.
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M.Sc Botany

SEMESTER-I (Theory): CORE PAPER-II|

BOTPG-CT-103: PLANT DEVELOPMENT AND REPRODUCTION
Total Marks - 100 Total Credit — 04
UNIT |I: GENERAL FEATURES OF PLANT DEVELOPMENT

Plant growth kinetics and patterns of growth. Seedling grolvtpisms; Photomorphogenesis of seedling; Shoot
Development: Qganization of shoot apical meristem (SAM); tissuéedéntiation in the shoot.

UNIT II: LEAF , ROOT AND FLOWER DEVELOPMENT

Leaf growth and dferentiation: Determination; phyllotaxy; control of leaf formfeientiation of epidermis (with
special reference to stomata & trichomes) and mesophyll.

Root Development: @anization of root apical meristem (RAM); vascular tissukeidihtiation; lateral root hairs;
root microbe interactions. Flower Development: Physiology of flowering, florigen concept and photoperiodism,
Pollination mechanisms and vectors.

UNIT I1ll: DEVELOPMENT OF REPRODUCTIVE STRUCTURES

Male Gametophyte:tBicture of anthemicrosporogenesis, tapetum; pollen development and gene expression; male
sterility; sperm dimorphism; pollen germination; pollen tube growth and guidance. Female Gametophyte: Ovule
types; megasporogenesisganization of embryo sac; structure of embryo sac cells. Pollen-pistil interaction, self-
incompatibility and fertilization; Bucture of the pistil; pollen-stigma interactions, double fertilization; in vitro
fertilization.

UNIT IV: FRUIT AND SEED DEVELOPMENT

Seed Development and fruit growth: Endosperm development; embryogenesis; ultrastructure and nuclear cytology
storage proteins of endosperm and embryo; polyembryony; apomixes; embryo. Fruit development and growth
Dormancy; Importance and types of dormancy; seed dormancy; overcoming seed dormancy; bud.dormancy

Suggested Readings

1. Bhojwani, S.S. and Bhatnag&®.P 2000.The Embryology ofAngiosperms (4th revised and egjed
edition).Vikas Publishing House, New Delhi.

2. Fageri, K. andvan der Pol, L. 1979The Principles of Pollination EcologiPegamon Press, Oxford. 3)
Fahn,A. 1982.

Fosket, D.E. 1994. Plant Growth and DevelopmentddeculaiApproach Academic Press, San Diego.

Howell, S.H. 1998, Molecular Genetics of Plant Development. Cambridge University Press, Cambridge.
Leins, P, Tucker S.C. and Endress,KP1988. Aspects of Floral Development. J. Cram@ermany
Lyndon, R.F 1990. Plant Development.The Cellular Basis. Unnin Hyman, London.

Murphy, T.M. andThompson,W.F. 1988. Molecular Plant Development. Prentice Hall, New Jersey

Proctor M. andYeo, P1973.The Pollination of Flowers.Wiam Collins Sons, London. 10) Raghavah,
1997. Molecular Embryology of Flowering Plants. Cambridge University Press, Cambridge.

® N o oA W

9. Raghavany. 1999. Developmental Biology of Flowering Plants. Springerlag, Newyork.
10. Raven, HH., Evert, R.Fand Eichhorn, S.E. 1992. Biology of Plants (5th EditiooytA/ NewYork.
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SCHOOL OF LIFE SCIENCES Mm

SEMESTER-I (Practical): CORE PAPER-IV
BOTPG-CP-104: TAXONOMY , CRYPTOGAMS AND ANATOMY LAB

Max. Marks-100 Total Credit-04
1. Use of floras and manuals for plant identification.

2. Field herbarium methods and preparation of herbarium, museum specinafsn{Sare required to submit
at least twenty digital specimens).

Handling of taxonomic softwares.
Field visits for taxonomic study (minimum -2).

5. Morphological study of representative members of bryophiRiesia ,Machantia, Poella, Anthoceos,
Sphagnum, Funaria, PolytrichynBryum

6. Observation of morphological, anatomical and reproductive structures of representative members of
Pteridophytes Psilotum, lycopodium, Selaginella, Equisetum, Gleichenia, Pteris, Marsilea, Isdetwty
Cyathea.

7. Observation of anatomical (through C.S., RLSTKS) structure of gymnospermsGycas, Cupgssus,
Pinus,Araucaria, Ephedra, Gnetum

8. Study of paleobotany through permanent slides and fossil specimens
9. Study of anomalous secondary growth of monocotyledon and dicotyledon root, stem and leaf.
10. Anatomical basis of identification of C3 & C4 sub types in grasses.
11. Anatomy of lenticels and periderm in plants.
12. Study of stomatal types.
Suggested Readings

1. Angiosperm Phylogeny Group (200®) update of th@&ngiosperm Phylogeny Group classification for the
orders and families of flowering planfs?G Il. Botanical Journal of the Linnaean Society 141: 399-436.

2. CracknellAP, Hayes L(2009) Introduction to Remote Sensing. CRC Press, Boca Raton($f&&ial
Indian Edition).

3. Judd WS, Campbell CS, Kellogg EA,tevens R and Donoghue MJ (2002) Plant Systema#cs:
Phylogenetidpproach. Sinaugkssociaes, Inc., Massachusetts.

Parihar N.S (1991). Bryophytes. Central Book Depgdtahabad.

Parihar N.S. (1996)The Biology and Morphology of Pteridophytes. Central Book Déjllathabad.
Puri, P (1980). BryophytedAtma Ram & Sons, New Delhi.

Semple C andtBel MA (2003) Phylogenetics. Oxford University Press, Oxford.

Simpson MG (2006) Plant Systematics. Elseiarsterdam.

Sporne, K.R. (1991 he Morphology of Pteridophytes. B.l. Publ. Pvt. Ltd

10. Sporne, K.RThe Morphology of Gymnosperme. B.l. Publications, New Delhi.
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M.Sc Botany

SEMESTER Il (Theory): CORE PAPER-V
BOTPG-CT-201: CYTOGENETICS, PLANT BREEDING, EVOLUTION, BIOST ATISTICS
Total Max. Marks-100 Total Credit-04
UNIT-I: CELL BIOLOGY AND CYTOGENETICS 15 Hrs

Ultra structure of plant cell ganelles, cell cycle, cytoskeleton in plants. Inheritance- classical and modern perspectives,
linkage and crossing ovianultiple allelism, gene interaction, Pleiotropy and epistasis.

UNIT-II: PLANT BREEDING 15 Hrs

Domestication, genetic variabiljtyelection, hybridization, self and cross pollination, apomixis and back cross technique
& importance; heterosis breeding, wide hybridization, GXE interactions, Importance and applications of plant breeding

UNIT-III: EV OLUTION 15 Hrs

Origin and evolution of life - theories of evolution: Lamarckism, Darwinism and principles of Heiyoies.
Mechanisms of evolution- natural selection, gene,ftdavdy-Weinbeg equilibrium, genetic drift. Modes of speciation-
sympatric, peripatric, parapatric and allopatric. Population genetics, methods of studying population structure.

UNIT-IV: BIOSTATISTICS 15 Hrs

General concepts and terminology; Sampling methods; Measures of location, scale and shape, contingency tables ¢
chi-square test; comparison of means: t-test, multiple range tests; Simple experimental design and analysis of varianc
Correlation and regression analysis; Introduction to multivariate methods.

Suggested Readings

1. Kulas JT(2008) SPSS Essential: Managing &malyzing Social Science Data. JoWiley & Sons, New
York.

2. Pagano M, Gauvreau K (2007) Principles of Biostatistibemson India Edition, New Delhi.

3. Randal SchwartZ,om Phoenix and Brian d Foy (2005) Learning Perl (4th edition), O'Reifggociates,
ISBN: 0-596-10105-8.

4. RexA. Dwyer (2004) Genomic Perl: From Bioinformatics Basicé/fwking Code, Cambridge University
Press, 1st Southsian Edition.

5. Kulas JT(2008). SPSS Essential: Managing amalyzing Social Science Data. JoWiley & Sons, New
York.

6. Pagano M, Gauvreau K (2007). Principles of Biostatistibemson India Edition, New Delhi.

7. Randal SchwartZ,om Phoenix and Brian d Foy (2005). Learning Perl (4th edition), O’'Reillgébciates,
ISBN: 0-596-10105-8.

8. Rex A. Dwyer (2004). Genomic Perl: From Bioinformatics BasicsWkrking Code, Cambridge
University Press, 1st Souffsian Edition.

—S”(K”\A UN|VERS|TY—
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SCHOOL OF LIFE SCIENCES

SEMESTER Il (Theory) : OPEN PAPER-I
BOTPG-0OT-202: BIODIVERSITY, PHYTOGEOGRAPHY, ENVIRONMENT AL SCIENCE
Total Max. Marks-100 Total Credit-04
UNIT I: BIODIVERSITY 15 Hrs

Biodiversity scenario at global, national and regional level. Biodiversity monitoring and assessment; Biodiversity act
of India and related international conventions. Estimating changes in biodivigusityture of biodiversityHotspots
of biodiversity; threats to biodiversity (IUCN categories); Biodiversity conservation-Indian case studies on conservation.

Unit Il: CONSER VATION PLANNING AND CLIMA TE CHANGE 15 Hrs

Conservation planning and Climate change. Bioclimatic envelope Model for individual species; Climate Change -
Integrated strategies for conservation; Climate change prediction, REDD+gi@gnaetween sustainable use of
biodiversity and climate change, consequence of climate, ozone layer depletion.

UNIT II: PHYT OGEOGRAPHY 15 Hrs

Dynamic or interpretative plant geography; principles and concepts of phytogeography; Botanical provinces of India;
Vegetation of India. Floristic regions of India; Endemism-centre of origin, vicariance, theories of endemism, factors
for endemism, endemic plants; continental drift.

UNIT IV: ENVIRONMENT AL SCIENCE 15 Hrs

Introduction to environmental science and sustainagl@lityironmental laws. EIA, general guidelines for the preparation

of environmental impact statement. Scope and types of environmental audjy, aaéit, cost benefit analysis.
Environmental management plan, ISO 14000 standards and certification, Environmental risk management an
environmental safety norms, International summits and treaties related with envirolppdingtions of GIS and

RS technology in environmental studies.

Suggested Readings
1. Adams IW. (1994). Urbawildlife Habitats. Minneapolis: University of Minnesota Press.

2. Albert et al. (2003). Integrating Humans into Ecology: Opportunities and Challengesidiong
Urban Ecosystems. Bioscience 53(1259-1179.

3. Barnes, R.S.K. (1998). Diversity of livingganisms. Blackwell Sciences Ltd., U.K.
4. Barthlott,W. andWiniger, W. (2001). BiodiversitySpringefVerlag, Newyork.

5. Champion HGSeth SK. (1968A revised survey of the forest types of India. (Reprinted in 2005). Dehradun,
India: Natraj Publishers. p. 251-337.

6. CracknellAP, Hayes L(2009). Introduction to Remote Sensing. CRC Press, Boca Raton(&jfesial
Indian Edition).

7. Dallimer M., Irvine K.N., SkinneA.M.J., Davies Z.G Armsworth PR., Rouquette J.R., Maltby L.L.,
Warren FH., Gaston K.J. (2012). Biodiversity and the feel-good factor: understanding associations between
self-reported human well-being and species richness. BioScience 62: 47-55

—SH{KH\A UN|VERS|TY—
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M.Sc Botany

8. David Briggs, ®uart MaxWalters (1997). Plantariation and Evolution, Cambridge University Press.

9. Eldredge, N. (1992). Systematics, Ecology and Biodiversity Crisis. Cambridge University Press, New
York.

10. Ellis, E. C. (2013). Sustaining biodiversity and people in the wsadthropogenic biomes Current Opinion
in Environmental Sustainabilit$:368-372

—S”(K”\A UN|VERS|TY—

15




SCHOOL OF LIFE SCIENCES

SEMESTER Il (Theory): CORE PAPER-VI
BOTPG-CT-203: MICROBIOLOGY , MYCOLOGY , PLANT PATHOLOGY
Total Max. Marks-100 Total Credit-04
UNIT- I: INTRODUCR TION TO MICROBIOLOGY 15 Hrs.

History, branches and scope of Microbiologyudy about major groups of micr@@nisms. Characterization:
Morphological characteristics, chemical characteristics, cultural characteristics, metabolic characteristics, antigeni
characteristics, genetic characteristics, pathogenéstlogical characteristics of micrganisms. Classification,
nomenclature and identification of micrganisms. Culture media, culture methods, Pure culture techniques,
Maintenance and preservation of pure culture. Reproduction and growth of bacteria.

UNIT-Il: MYCOLOGY 15 Hrs.

Historical introduction of mycologyGeneral characteristics of fungi, Fungal classification (Ainsworth and
Alexopoulos), General accounts of Myxomycotina, Mastigomycotina, Zygomyodsioamycotina, Basidiomycotina,
Dueteromycotina with representative classes. LichEnallus structure, reproduction and economic importance,
Economic importance of Fungi.

UNIT-IIl: PLANT PATHOLOGY 15 Hrs.

Historical and developmental aspects of Plant pathologsline of classification of plant diseases. Pathogenesis:
penetration; development inside the host tissue, Defense mechanisms of plants against infection: Preexisting at
postexisting structural defense, Biochemical defense, hypersensitive reaction, SAR, role of phytoalexins and othe
phenolic compounds, Plant/microbes/pests interaction.

UNIT-IV: PLANT DISEASES 15 Hrs.

Symptoms, etiology and control measures of some important diseases of the following cropghBatePotato,
Sugarcane antea.

Suggested Readings

1. R.C.Dubeyand Maheshwari.D.K.20@2Text book of MicrobiologyS.Chand and Comparyd. Ramnagar
New Delhi.

2. S.B.Sullia and Shantharam. S.1998. General Microbiol@yford and IBH publishing Co.Pvt.Ltd.
New Delhi.

3. Sharma. ®.1999. Microbiology and Plant PathologRastogi publications. Meerut, India.
4. Ananthnarayan, R and Jayaram PanikRdf. 1986Text book of MicrobiologyOrient Longman ltd. New Delhi.

5. Brook, T.D. Smith, D.Wand Madigan, M.T1984. Biology of Microganisms, 4th ed. Eaglewood
Cliffts. N.J. Prentice- Hall. New Delhi.

6. Claus,William, G1989. Understanding microbeslaboratory text book for Microbiologw.H.Freeman
and CompanyNewYork.

7. Ketchum, R. 1988. Microbiologyconcepts and applications. JoNiley and Sons. Nework.

Stainer Roger Y. Ingrahan, John, L\Wheelis, Mark,Land PainterPage,R. 1990. MicrobiaMorld 5th
edition. Prentice-Hall India, Pvt.Ltd. New Delhi.

9. Schlegel, H.GQ986. General Microbiologambridge University Press. London, 587pp.
10. Sharma, R.200dext book of MicrobiologyMittal Publications. New Delhi. 305pp.

—SH{KH\A UN|VERS|TY—
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M.Sc Botany

SEMESTER II (Practical): CORE PAPER-VII
BOTPG-CP-204: CYTOLOGY, MICROBIOLOGY AND PLANT PATHOLOGY LAB
Total Max. Marks-100 Total Credit-04
CYTOLOGY
1. Preparation of pre-treating and fixative agents in the laboratory
2. Preparation of some cytological stains in the laboratory

3. Preparation and study of mitosAljum cepaOnion),Allium sativum(Garlic), Pisum sativuniPea) Cicer
arietinum(Gram),Nigella sativa(Black cumin),Vicia faba (Broad bean)Aloe indicd.

4. Preparation and study of meiosis (Family Liliaceae, Ranunculaceae/Papaveraceae, Solanaceae)
5. Study of giant chromosome
6. Demonstration of hybridization techniques

MICROBIOLOGY AND PLANT PATHOLOGY LAB

1. Culture media preparation: Solid media: PDA, NA, Liquid media: NB. Preparation of agar slants, method of
inoculum transfer

Sterilization with moist heat, dry heat, filtration, radiation.
Different types of bacterial staining - Simple, GrgrEndospore staining Negative staining.

Pure culture technique of bacteri&redk plate method/poor plate method.

o & 0D

Study of Symptoms, Causes and control measures of the following diseases related to local geps: Lar
Cardamom, Gingebanana, Bacterial leaf blight of rice, bacterial leaf streak of rice, stem rot of rice, any
other locally relevant crops.

6. Collection and submission of plant disease samples.
Suggested Readings

1. S.C.Santral.PChatterjee &A.P.Das (2012). College Botany-Practicab(M).New Central Bookgency
(P) Ltd. 8/1 Chintamoni Das Lane, Kolkata-700009.

2. S.C.Santra].RChatterjee &A.P.Das (2010). College Botany-Practicab(}2).New Central Bookgency
(P) Ltd. 8/1 Chintamoni Das Lane, Kolkata-700009.

Mehrotra, R.S andshokAggarwal, 2004. Plant pathology

Mukta Bhagava, 2003The latest portfolio of theory and practice in FUAds Saini Dominant publications.
SambamurthyA.V. S.S. 2006A Textbook of Plant PathologyK. International Pvt. Ltd., New Delhi.
Ananthanarayanan, R. and CKJ. Panik@04. Textbook of MicrobiologyOrient Longman.

A A

Dubey R.C. and D.K. Maheswari, 200A&. Textbook of Microbiology S. Chand & Company
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SCHOOL OF LIFE SCIENCES

SEMESTER-III (Theor y): CORE PAPER-VIII
BOTPG-CT-301: BIOCHEMISTRY, PHYSIOLOGY & MOLECULAR BIOLOGY
Total Max. Marks-100 Total Credit-04
UNIT-I: PLANT PHYSIOLOGY 15 Hrs.
Water relations: water absorption and transport, membrane transport

Photochemistry: Light harvesting system, mechanism of electron and proton transport in photosynthesi
Calvin-Benson cycle, C2 and C4 carbon cycle, CAM

Respiration: Glycolysis, Citric acid cycle, Electron transport chain

Biological nitrogen fixation; Biology of nodule formation; Mechanism of nitrate uptake, reduction and ammonium
assimilation, sulphate uptake and assimilation.

Sensory Photobiologyt&icture, function and mechanisms of action of phytochromes and cryptochromes .
UNIT-II: BIOCHEMISTR Y 15 Hrs.
Carbohydrates: Mono, di and polysaccharides, glycoproteins

Proteins: Primary structure of protein, secondaryiary and quaternary structures, prediction of secondary structure
of protein, prions.

Lipids: classification, chemical structures and physical properties.
Enzymes: Nature and classification of enzymes, kinetics, bisubstrate reactions.
UNIT-1II INTRODUCTION TO MOLECULAR BIOLOGY 15 Hrs.

History of DNA molecule & discoveries, structure of nucleic acids, physical and chemical stability of nucleotides,
bonding, double helix and features, Factdiectihg the DNAstructure, concept of gene structure, Functional attributes
of genes at molecular level, DNA replication.

UNIT-IV: PROTEIN BIOSYNTHESIS 15 Hrs.

Transcription: mechanism in prokaryotes & eukaryotes — RNA-Polymerases, initiation, elongation and termination
Post transcriptional modification$ranslation - mRNAorganization, the genetic code, translation machinery
deciphering the code, translatiorBncoliand diferences in eukaryotes. Post translational modifications.

Suggested Readings
1. Cooper Jedfey M-2013: Cell-AMolecularApproach, 6th Edition. Sinaudssoc. Inc. USA
2. Jocelyn E Krebs et al. 2010. Lewsrizene X. Jonesnd Bartlett Publishers, Inc USA.
3. Watson and others — 2004 : Molecular Biology of the g&fe Rearses Educatias, Inc India
4. PC.Turner and others — 2002: Molecular Biology (M)ya Books, Pvt. Ltd., New Delhi.
5. W. Ream and KGield — 1999: Molecular Biolog¥echniquesAcademic Press, London.

—SH{KH\A UN|VERS|TY—
1

8



M.Sc Botany

6. BraceAlberts et al — 1983: Molecular Biology of the cell; Garland Publ. Inc., Xensk.

7. Buchanan B, Gruissem G and Jones R. (2000) Biochemistry and Molecular Biology of Rtegrisan
Society of Plant Physiologists, Rockville, USA.

8. C. K. Matthews, K. EVan Holde and K. QAhern. (2007).Biochemistry8rd Edition, Pearson Education,
New Delhi

9. Nelson DLand Cox MM. (2004) Lehninger Principles of Biochemisttth Edition,W.H. Freeman and
CompanyNewYork, USA.

10. D. R. Ferrier (2015). Lippincots illustrated Reviews: Biochemisti§th Edition.Wolters Kluwer (India)
Pvt Ltd, New Delhi
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SCHOOL OF LIFE SCIENCES

SEMESTERK-III (Theor y): OPEN PAPER- Il BOTPG-OT-302: PLANT RESOURCES UTILIZATION
Total Max. Marks-100 Total Credit-04
UNIT-I: PLANT RESOURCES UTILIZATION 15 Hrs

Diversity and distribution of exploited/underexploited/unexploited plants of economic value of Himalaya and the
north eastern region; Use of plants by indigenous communities in Himalaya and the north eastern India for subsistenc
medicine and cultural and religious rituals; value addition and product development of some economically importan
plants.

UNIT-II: BIOPROCESS DEVELOPMENT 15 Hrs

Plant cell culture platforms; Plant growth regulators and elicitors; cell suspension culture system: methodology
kinetics of growth and nutrient optimization; stoichiometric consideration, production of secondary metabolites by
plant suspension cultures; Hairy root culture; transgenic plants; plant products of industrial importance. Productior
of biomass, bioreactor types; Industrial application of chromatographic and membrane based bioseparation methoc
Immobilization of biocatalysts (enzymes and cells) for bioconversion processes; Bioremediation.

Unit Ill: TRADITIONAL KNOWLEDGE 15Hrs

Traditional knowledge system of fiifent indigenous communities of Sikkim and North Eastern IAgiglication

and practices of traditional knowledge system in agriculture, healthcare and livelihood. Sustainable utilization of
biological resources and biodiversity conservation. Protection of traditional knowledge, National biodiversity protection
initiatives; Convention on Biological Diversjtjlagoya protocol.

UNIT-IV: INTELLECTUAL PROPERTY RIGHTS 15 Hrs

Intellectual property rights, types of Intellectual Property Rights and Intellectual Property protection, patents and
methods of application of patents, Copyrighitsade Marks, legal implications; protection of plant variety and
farmers rights PPVFR, plant breederights Acquisition and management of IPRs.

Suggested Readings
1. Wickens GE (2004) Economic Botany: Principles and Practices, SpriSg&t 978-0-7923- 6781-9.
2. Sassom\. Biotechnologies in developing countries present and future, UNESCO publishers, 1993.

1. B.P. Pandey 2014. Economic Botar§. Chand & Company Private Limited, Ram Nad&w Delhi
110055.

Rashtravardhana.2009. Economic Botar8arup Book Publishers Pvt. Ltd, New DelliG002
Ramesh Umrani (2009). Basics of Economic BotAnynol Publications Pvt.Ltd, New Delhi -1Q002.
Ashwini Dutt (2008). Economic Botardhyayan Publishers & Distributors, New DelHidD02.

ok D

K.V. Krishnamurthy (2003)An AdvancedTlext book on Biodiversity: Principles and Practice. Oxford and
IBH Publishing Co. Pvt. Ltd. New Delhi.

Ganguli P(2001).Intellectual Popetty Rights: Unleashing Knowledge EconorlcGraw-Hill.

SahaR. (Ed.). 200@tellectual Popetty Rights in NAM and Other Developing Countri@€ompendium
on Law and PoliciesDaya Publishing House, New Delhi.
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M.Sc Botany

SEMESTER Il (Theory): ELECTIVE P APER-I
BOTPG-ET-303-1: PLANT SYSTEMATICS
Total Max. Marks-100 Total Credit-04
UNIT —I: APPROACHES TO PLANT SYSTEMATICS

Difference in Systematics amaxonomy; Principles and procedures of plant systematics; Plant speéifitipatric,
abrupt, sympatric, hybrid, apomictic speciation, Isolating mechanisms; BiosystemtgpsirShiosystematics,
Biosystematic categories, Importance of biosystematic studies.

UNIT-II: DEVELOPING CLASSIFICATION

Systems ofAngiosperm Classification: Phenetic versus phylogenetic systems. Princippeaietrics. Cladistics
in taxonomy-Phylogenetic terms; plesiomorphic and apomorphic characters; homology and analogy; parrellelism an
convegence; monophylyparaphylypolyphyly; phylogenetic diagram; phylogenetic data analysis.

UNIT-III: VARIATION TYPES AND CAUSES

Types of variation; variance analysis; reproductive system-types; outbreeding; Hybridization- introgressive
hybridization; recognition of hybrids; stabilization of hybrids; outbreeders with internal barriers; inbreeding. Evolution-
mutation; random genetic drift; natural selection; Darwinian fithess and fitne&sieo¢f molecular evolution.

UNIT-IV: PHYLOGENY OF ANGIOSPERMS

Origin of angiosperms; age of angiosperm; molecular dating. Monophyletic and polyphyletic origin of angiosperms; possible
ancestor and theories; origin of monocots, basal living angiosperms. Evolutionary trends- evolution of inferior ovary

Suggested Readings

1. Angiosperm Phylogeny Group (200®) update of th@&ngiosperm Phylogeny Group classification for the
orders and families of flowering planfs?G Il. Botanical Journal of the Linnaean Society 141: 399-436.

2. CracknellAP, Hayes L(2009) Introduction to Remote Sensing. CRC Press, Boca Raton(&jie&ial
Indian Edition).

3. Crawford DJ (2003) Plant Molecular Systematics. Cambridge University Press, Cambridge, UK.

4. CronquistA (1981).An integrated system of classification of flowering plants. Columbia Evolufayhor
and Francis, London.

5. Jain S.K. (1995). Manual of Ethnobota®gientific Publisher; Second edition (1995).

6. Juddws, Campbell CS, Kellogg EAt&rens R and Donoghue MJ (2002). Plant Systema#id3hylogenetic
Approach. Sinauekssociaes, Inc., Massachusetts.

7. Nei M and Kumar S (2000). Molecular Evolution and Phylogenetics. Oxford University Pres¥oRew
8. Raven PH, Begr LR, Hassenzahl DM (2008). Environment. 6th editionWitdyn& Sons, Inc., Nework.
9. Semple C andt8el MA(2003). Phylogenetics. Oxford University Press, Oxford.

10. Simpson MG (2006). Plant Systematics. Elseiarsterdam.
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SCHOOL OF LIFE SCIENCES

SEMESTERK-III (Theor y): ELECTIVE P APER-I
BOTPG-ET-303-2: MICROBIOLOGY
Total Max. Marks-100 Total Credit-04
UNIT-I: FUNDAMENT ALS OF MICROBIOLOGY 15 Hrs.

Early history milestone discoveries and developmental aspects of microbidlogytudy of microbial structure;
Microscopy and specimen preparation. Prokaryotic cell structure and Eukaryotic cell structure. Properties and structut
of viruses and viroid. Nutritional requirements and Nutritional types of bacteria.

UNIT —II: PATHOGENICITY AND CONTROL OF MICROORGANISMS 15 Hrs.

Host parasite relationship. Bacterial and viral pathogenesigyenecity pathogenic types of toxins. Host defence
against microbial invasion-non-specific and specific defense mechanisms. Control of gaicisros by physical
agents, chemical agents, antibiotics and other chemotherapeutic agents.

UNIT-III: AGRICUL TURAL AND ENVIRONMENT AL MICROBIOLOGY 15 Hrs.

Microorganisms of soils, rhizospheres and phylloplane. Biological nitrogen fixation- symbiotic and asymbiotic and
phosphate solubilizing bacteria. Biological control agent for plant disease control. Modern waste water treatmen
(primary, secondary and tertiary). Drinking water purificatidime concept of indicator microgainisms (total
coliforms). Criteria for an ideal indicatorganism. Biodegradation of xenobiotics- pesticide catabolism, reductive
dechlorination, aerobic dechlorination.

UNIT-IV: FOOD AND INDUSTRIAL MICROBIOLOGY 15 Hrs.

Fermentation and fermentation techniques, Microbiology and production of (kinema, soysauce, cheese,,wine, bee
whisky, sausages, vitamins, antibiotics). Food preservation methods, Quality assurance: Microbiological quality
standards of food, Government regulatory practices and policies, HACGotics: definition, characteristic, gut
microbiota, beneficial écts of probiotic bacteria; prebiotics and synbiotics.

Suggested Readings
1. R.P Singh, (2005) Plant Patholadyalyani Publishers, Ludhiana.

2. Singh D.R& SinghA. 2007. Disease and Insect Resistance in Plants. Oxford & IBH, New Delhi Biotechnology
Oxford & IBH, New Delhi.

Upadhyay R.K. & Mukherjee K@997.Toxins in Plant Disease Development and Evolving Biotechnology
Fry W.E. 1982. Principles of Plant Disease Managenfer@demic Press, NeXork

Hewitt H.G 1998. Fungicides in Crop Protection. CABJallington.

Marsh R.W1972. Systemic Fungicides. Longman, Néuvk.

NeneY.L. & Thapliyal PN. 1993. Fungicides in Plant Disease Control. Oxford & IBH, New Delhi.

Palti J. 1981. Cultural Practices and Infectious Crop Diseases. Sphiegag, NewYork.

Vyas S.C. 1993 Handbook of Systemic Fungicitfess. I-11l. Tata McGraw Hill, New Delhi.
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M.Sc Botany

SEMESTER Il (Theory): ELECTIVE P APER-I
BOTPG-ET-303-3: GENE EXPRESSIONAND GENETIC ENGINEERING
Total Max. Marks-100 Total Credit-04
UNIT-I: REGULA TION OF GENE EXPRESSION 15 Hrs.

Regulation of gene expression in prokaryotes and Eukaryotes. Expredsiontigfandgal operonsAttenuation,
Antitermination, MethylationYeast GALregulatory pathwayalteration of gene expression by DNs&quence
rearrangements, transcriptional regulation in Eukaryotes.

UNIT-II: RECOMBINA TION AND TRANSPOSABLE ELEMENTS 15 Hrs.

Bacterial Recombination: Homologous recombination, Generalized & Site specific recombinatdosposable
elements, Genomic instability caused Thansposable elements, Bacterial transposable elements, Eukaryotic
transposable elements, Biological significance of recombination & transposable elements.

UNIT-III: INTRODUCTION TO GENETIC ENGINEERING 15 Hrs.

An introduction to genetic engineering, Enzymes used in genetic engineering Restriction endonucleases, DN/
polymerase, Reverse transcriptase, Polynucleotide kinaselifdsa, Terminal deoxynucleotidyl transferagdkaline
phosphatase. Ligation of DNifagments with vectors Homopolymer tailing, LinkékdaptorsVectors for cloning

- Plasmids, Bacteriophage €, Filamentous phage vectors, cosmids, BX&@mdctors, Shuttle vectors, Expression
vectors.

UNIT-IV: APPLICATIONS OF GENETIC ENGINEERING 15 Hrs.

Gene transfer techniques in pladtpplication of genetic engineering, transgenic plants for insect, fungal, bacterial
disease resistance, lignin, modification, abiotic stress tolerance, production of useful products, molecular farming.

Suggested Readings

1. Desmond S Nicholl. 2008 An Introduction to Genetic Engineering. Cambridge Upiess, USA.
P SVerma and/ K Agarwal. 2009.Genetic Engineering. S Chand & Company Ltd. New Delhi
Kurnaz 1A.2015. Techniques in Genetic Engineering. CRC Preaglor & Francis Gp. USA
T A Brown. 2016. Gene Cloning and DNéhalysis (2nd Edition), Johwiley & Sons Inc.,UK
J K Setlow 2010. Genetic Engineering: Principles & Methods, Sprifgermany
Lal R. and Lal S. 1993, Genetic engineering of plants for crop improvement. CRC Press.
Winkler, U. RugeMW. andWackernageW. 1979. Bacterial phage and molecular genetics.

Gustafson J...990 Gene manipulation in plant improvement | and Il. Plenum Press, London.

© o N o o~ Db

Old R.W. and Primrose S. B. 1989 Principles of Gene Manipulation. Blackwell Scientific Publ Oxford UK.

—S”(K”\A UN|VERS|TY—
2

3



SCHOOL OF LIFE SCIENCES

SEMESTER lll (Theory): ELECTIVE P APER-I BOTPG-ET-303-4: FUNDAMENTALS OF ECOLOGY
Total Max. Marks-100 Total Credit-04
UNIT |: ECOLOGY : AN INDIAN PERSPECTIVE 15 Hrs

Ecology in India, Evolution of ecological thoughts, Ecologists of India, Environmental issues of India. Environmental
movements of India. Indigiinitiatives for environmental problems.

UNIT II: POPULATION ECOLOGY AND SPECIES INTERACTIONS 15 Hrs

Characteristics of populations, Population growth forms, Population regulation, r and k selection strategies, specie
interaction types, Lotka-dftera model of competition, Theory of resource capture and sharing, Herbivores counter
measures, Model of predator prey dynamics, parasitic vascular plants.

UNIT Ill: PRODUCTIVITY AND ECOLOGICAL SUCCESSION 15Hrs

Concept of primary production, Measurements of primary productpliynt biomass and turnoveiitterfall in
terrestrial ecosystems, food chain and food webggniéow models, Secondary productiviBcological Succession
types, Theories and Models of succession, climax concept, Changes involved in succession.

UNIT IV: VEGETATION SAMPLING METHODS AND DATA ANALYSIS 15Hrs

Sampling approaches, Releve method, quadrat method, line transect method, point frame method, and plotless meth
Vegetation analysis —classification , species association.

Suggested Readings

1. Chapman, J.L.& M.J. Reiss. 1998. Ecology: Principlesfamiications. Cambridge Unipress. 2nd
edition. 336 pgs.

2. Krebs, C.J. 2008. Ecologyhe experimentanalysis of Distribution andbundance (6th Edition), Benjamin
Cummings Publ. 688pgs.

3. Miller, GT. 2004. Environmental SciencEhomson, California. 538 pgs.

4. Singh, J.S., Singh, S& Gupta, S.R. 2006. Ecologfnvironment and Resource conservatmamaya
Publ., New Delhi, 688 pp.

5. Begon, M. ; Harperd.L. andTownsend, C.R. 2006. Ecology: individuals, populations and communities.
Blackwell Scientific Publications.

6. Dash, M.C and Dash, SZ009. Fundamentals of ecology (3rd editidiata McGraw-Hill Publishing Co.,
New Delhi.
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M.Sc Botany

SEMESTER Il (Theory): ELECTIVE P APER-1 BOTPG-ET-303-5:ADVANCED PLANT PHYSIOLOGY
Total Max. Marks-100 Total Credit-04
UNIT-I: PLANT GROWTH REGULA TORS 15 Hrs.

Concept of hormones as chemical messenger; Physiolodieaiseind mechanism of action of brassinosteroids,
jasmonic acid and salicylic acid; Role of hormones in defense against biotic and abiotic stress; synthetic regulator
compounds and their uses.

UNIT-1I: PROGRAMMED CELL DEATH (PCD) AND SENESCENCE 15 Hrs

Programmed Cell Death: Basic concepts; types of cell death, Programmed Cell Death igrtamtiyma formation
and HR; Reactive oxygen species and P&iptosis and PCD;

Senescence: Introduction to senescence; Metabolic changes associated with senescence and its regulation; Pign
breakdown during senescence, Nucleic acid degradation during senescence; Protein metabolism during senescen

UNIT-III: REPRODUCTIVE PHYSIOLOGY 15 Hrs.

Flowering: floral induction, evocation and morphogengd; model of flowering, manipulation of flowering and
floriculture. Fruit ripening: physiology of ripening, biochemical changes during ripening; Deposition of reserves
during seed development; Germination: metabolic changes during seed germination

UNIT-IV: STRESS PHYSIOLOGY 15Hrs.

Plant responses to abiotic stres¥eater deficit and its physiological consequences; Osmotic adjustment in response
to drought and salinity; Drought tolerance mechanisms; Salinity stress and plant responses; Heat stress and Ic
temperature stress, antioxidant mechanisms.

Suggested Readings

1. Buchanan B.B, GruisseW. and Jones R.2007. Biochemistry and Molecular Biology of Pladtsherican
Society of Plant Physiologists Maryland, USA.

2. MooreT.C. 1989. Biochemistry and Physiology of Plant Hormones Springerlag, Newyork, USA.

3. Nobel PS 1999. Physiochemical and Environmental Plant Physiology (Second Eitolemic
Press, San Diego, USA.

4. Taiz L. and Zeiger E. 2010. Plant Physiology (5th Edition). Siresaciates, Inc. Publishes, Massachusetts,
USA.

5. Barrett SCH (2008) Major Evolutionafransitions in Flowering Plant Reproduction. UnfvChicago
Press.

6. Harder LD & Barrett SCH (2006) Ecology and Evolution of Flowers, Oxford URri@ss.
7. Shivanna KR (2003) Pollen Biology and Biotechnoldgyyfield, New Hampshire, U.S.A., Science Publishers.
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SCHOOL OF LIFE SCIENCES

SEMESTER Il (Theory): ELECTIVE P APER-I
BOTPG-ET-303-6: ETHNOBIOLOGY AND ETHNOPHARMACOLOGY
Total Max. Marks-100 Total Credit-04
UNIT- I ETHNOBOT ANY 15 Hrs.

Ethnobotany: concept, histogrolution and scope; Indigenous knowledge and traditional practices of some Himalayan
communitiesTaxonomic epidermal characters and pharmacognostical studies to check adulteration. Problems an
prospects of value addition applicable to plant resources. Scope for development of plant resources.

UNIT II: ETHNOBIOLOGY OF NORTH EAST INDIA 15 Hrs.

Major ethnic groups in North East India India, their social institutions, livelihood, cultural and religious practices
Shamanism and other belief systems, sacred grooves and methods of biological resource conservation. Current sta
of Ethnobiolgoy; Ethnobiologyiodiversity and traditional knowledge;

UNIT- Il ETHNOPHARMACOLGY 15 Hrs.

Role of Ethnobotany in drug discovefyurvedic drug preparation and drug adulteration. Chemical compaosition of
few medicinal and aromatic plants, extraction and uses pertaining to typical Indian formulation of drugs.
Ethnopharmacological validation of traditional medicine; approaches to drug discovery from ethnobotanical leads.

UNIT- IV NATURAL PRODUCTS FROM PLANTS 15 Hrs.

Definition, importance and systematics and characterization of natural products. Phenolic acids, alkaloids, glycoside:
terpenoids, flavonoids, steroids, tannins in plants kingdom. Functions of secondary metabolites for plant defense ar
protection.

Suggested Readings
1. Cotton, C.M. (1997). Ethnobotany — Principles and applications.\8ilby and Sons — Chichester
2. Das,T.S. (1986)Tribal life of North - Eastern India. Gian Publishing House.

3. Das,A.P. and PandeA.K. (2007).Advances in Ethnobotanyishen Singh and Mahendra Pal Singh,
Dehradun.

Dhar, U. (1993). Himalayan Biodiversity: Conservatianafegies. Gyanodaya Prakashan.
Jain, S.K. (1995). Manual of Ethnobota®gientific Publishers, Jodhpur
Jain, S.K. (1990). Contributions of Indian Ethnobot&ugientific publishers, Jodhpur

Subba,T. B. and Ghosh , &. (2003)Anthropology of North-East India. Orient Longman Limited, New
Delhi.

N o o A
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M.Sc Botany

SEMESTER IIl (PRACTICAL): ELECTIVE P APER-Il BOTPG-EP-304-1: TAXONOMY LAB

Total

1.

© o N o o~ Db

Max. Marks-100 Total Credit-04

Live plants/ Herbarium specimens of the following families will be provided in the class for description and
identification (classification based &G II, 2003):

BasalAngiosperm and Magnoliids: Nymphaeaceae, Magnoliaceae
Basal MonocotsAraceaeAlismataceae

Petaloid monocots: Liliaceae, Smilacacédkaceae, Orchidaceae
Commelinids: Commelinaceae, Poaceae, Cyperaceae

Basal Eudicots and Caryophyllids: Ranunculaceae, Caryophyllaceae
Rosids: Euphorbiaceae, Rosaceae, Fabaceae, Cucurbitaceae
Asterids: Solanaceae, LamiacedpiaceaeAsteraceae

Writing exercise

10. Nomenclature exercise

11. Classification exercise

12. Cladogram construction and analysis

Suggested Readings

1.

N oo o koW

9.

Angiosperm Phylogeny Group (200%) update of th&ngiosperm Phylogeny Group classification for the
orders and families of flowering planfs?G Il. Botanical Journal of the Linnaean Society 141: 399-436.

CracknellAP, Hayes L(2009) Introduction to Remote Sensing. CRC Press, Boca Raton(&ff#&&ial
Indian Edition).

Crawford DJ (2003) Plant Molecular Systematics. Cambridge University Press, Cambridge, UK.
CronquistA (1981) An integrated system of classification of flowering plants. Columbia

Evolution.Taylor and Francis, London.

Jain S.K. (1995). Manual of Ethnobota®gientific Publisher; Second edition (1995).

Judd WS, Campbell CS, Kellogg EA,t&&ens R and Donoghue MJ (2002). Plant Systema#cs:
Phylogenetidpproach. Sinaugkssociaes, Inc., Massachusetts.

Nei M and Kumar S (2000). Molecular Evolution and Phylogenetics. Oxford University Pres§oRew
Raven PH, Begr LR, Hassenzahl DM (2008). Environment. 6th editionWitdyn& Sons, Inc., Nework.

10. Semple C andt8el MA(2003). Phylogenetics. Oxford University Press, Oxford.
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SCHOOL OF LIFE SCIENCES Mm

SEMESTER-III (PRACTICAL): ELECTIVE P APER-II
BOTPG-ET-304-2: MICROBIOLOGY LAB

Total Max. Marks-100 Total Credit-04

1. Laboratory Rules, tools, equipments and other requirements in microbiological laboratory

2. Microscopy and Micrometry

3. Preparation of culture media and methods of sterilization.

4. Maintenance of pure cultures.

5. Isolation of microoganisms by pour plate/serial dilution method. 6 . Identification of bacteria by biochemical
methods

7. Bacterial stainingAcid fast staining of bacteria, Bacterial cell wall staining, Cytoplasmic membrane staining,
Capsule staining.

8. Isolation of food poisoning bacteria from contaminated foods, Dairy products.

9. Preservation of industrially important bacteria by lyophilization.

10. Determination of gas, acid production by the bacteria during fermentation.

11. Determination of hydrolysis starch, fat, protein.

12. Antibiotic susceptibility

Suggested Reading

1.
2.
3.

(62

Harrigan W.F. 1998. Laboratory Methods in Food Microbiolo§yrd editionAcademic Press, London.
Roberts, D. and Greenwood, M. 2002. Practical Food Microbio®gy editionWileyBlackwell.

Hurst, C. J., Crawford, R. L., Knudsen, &, Mclnerey M. J. and &tzenbach, L. D. 2002. Manual of
Environmental MicrobiologySecond editiotASM PressWashington DC.

Cappuccino, J. Gand Sherman, N. 2007. Microbiolog-1aboratory Manual, Seventh Edition, Pearson
Education, Inc. and Dorling Kindersley (Indi) Pvt Ltd, Delhi, India.

Aneja, K.R. 1996. Experiments in Microbiolggytant pathology and tissue culture.

SEMESTER Il (Practical): ELECTIVE P APER-II
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M.Sc Botany

Total

© o N o o~ Db

BOTPG-ET-304-3: MOLECULAR BIOLOGY AND GENETIC ENGINEERING LAB
Max. Marks-100 Total Credit-04
Isolation of plasmid DNATi Plasmid) fromE.coli cells.
Isolation of plant DNA from leaf tissue.
Isolation of RNA from leaf tissue.
Isolation of total proteins from seed sample.
Agarose gel electrophoresis for separation of DNA.
Purity checking and Quantification of nucleic acids.
SDS-AGE for separation of protein mixtures.
Restriction digestion.

Polymerase Chain Reaction and DNA amplification.

10. Transformation of.coli.

11. Southern hybridization.

12. Western blotting.

Suggested Readings

1.
2.
3.

8.
9.

Mitra ,Sandhya 1996, Genetic Engineering Macmillan India Ltd.
Lal R. and Lal S. 1993, Genetic engineering of plants for crop improvement. CRC Press.

Winkler U., RugelWV. andWackernage¥V. 1979. Bacterial phage and molecular genetics. Narosa Publication
New Delhi.

Gustafson, J..FA990 Gene manipulation in plant improvement | and Il. Plenum Press London.
Old R.W. and Primrose S. B. 1989 Principles of Gene Manipulation. Blackwell Scientific Publ Oxford UK.

Razdan M. K. and Cocking E. C. 2000 Conservation of plant genetic recourses in vitro.Oxford and IBH
publishing Co. Pvt. Ltd.

Razdan M. K. and Bhojwani S. S. 1996, Plant tissue culfimeory and practice a revised edition. Elsevier
Science.

Trigiano R. N. and Gray D. J. 2000 Plant tissue culture concepts and laboratory exercises. CRS press LLC

Gustafson J..000 Genomes. Kluwé&cademic Plenum Publishers N&erk USA.

10. BrownT. A. 1999 Genomes. JolWiiley and Sons Pvt. Ltd. Singapore.
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SCHOOL OF LIFE SCIENCES Mm

SEMESTER Il (Practical): ELECTIVE P APER-II
BOTPG-ET304-4: ECOLOGY LAB
100 Marks Total credits-04
1. Determination of leaf area Index (LAI)
2. Determination of water holding capacity of soil
3. Preparation of Raunkiar normal frequency diagram
4. Determination of minimum size of quadrat by species area curve
5. Studies of physico - chemical properties of soll
(a) Texture (b) Porosity (d)Vater holding capacity (d) ganic matter content
6. Determination of primary productivity by harvest method in grassland
7. To calculate the concentration of dominance (cd) éédiht species.
8. To calculate diversity index of dérent species.
9. To evaluate the importance value Index (IVI) ofeliént species.
10. Determination and categorization of forest floor litter mass.
11. Study of soil profile in a forest.
12. Study of clump characteristics of bamboo
Suggested Readings
1. Brewer R. and McCann, M.T1982). Laboratory and field manual of ecologggunders College Publishing.

2. Michael, P (1984).Ecological methods for field and laboratory investigafiata McGraw- Hill, New
Delhi.

3. Moore, PD. and Chapman, S.B. (1986). Methods in plant ecoBl@ckwell Scientific Publications.
4. Misra, R. (1968).Ecology work book, Oxford and IBH Publishing Co. Calcutta.

5. MuellerDombois, D and Ellenbgr H. (1974) Aims and methods of vegetation ecologghnWiley and
Sons, Newrork
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M.Sc Botany

SEMESTER Il (Practical): ELECTIVE P APER-Il BOTPG-ET -304-5: PLANT PHYSIOLOGY LAB
Total Max. Marks-100 Total Credit-04
1. Determination of Osmotic pressure of plant tissue
Estimation of total Chlorophyll from leaves offéifent chronological ages

Study on Seed viability byetrazolium [TZ] test

WD

Preparation of standard curve of a known protein (Bovine SAfbamin) and estimation of an unknown
protein by Lowrys method

5. Extraction and estimation of Peroxidase from plant sample.
6. Extraction and estimation of free amino acids from plant sample
7. PAGE for separation of Protein mixtures.
8. Determination of the absorption spectrum of chlorophylls
9. Determination of free amino acids from plant sample with paper chromatograph@ or
10. Determination of sugars in germinating seed3 bg
11. Analysis of proline in normal and water stressed or salt stressed plants
12. Study of &- amylase activity in germinating seeds
Suggested Readings

1. Sadasivam S and Manickatn 2010. Biochemical methods, Nekge International Publishers, New
Delhi

2. Bewly JD and Black E. 1980. Seeds: physiology of development and germination. Plenum Publishing
Corporation.

3. Darwin Fand HamiltorActon E. 201. Practical Physiology of Plants (Reissue edition), Cambridge
University Press, Cambridge, UK

4. MacDougal DT 2009. Practicallext-Book of Plant PhysiologyUniversity of Michigan Library
Michigan, USA

5. Nobel PS 1999. Physiochemical and Environmental Plant Physiology (Second EiiEoi@mic
Press, San Diego, USA.
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SCHOOL OF LIFE SCIENCES Mm

SEMESTER IIl (PRACTICAL): ELECTIVE P APER-1l BOTPG-ET -304-6:
CRUDE DRUGANALYSIS LAB

Total Max. Marks-100 Total Credit-04
1. Study of powdered drugs — physical, chemical and microscopic examinations.

Quantitative microscopy of leaf drug — stomatal frequency and stomatal index,

Determination of palisade ratio and vein islet number

Qualitative determination of alkaloids, tannins, steroids and saponins from medicinal plants

Determination of water soluble and water insoluble ash from crude drugs.

Determination of foaming index from crude drugs

Determination of titratable ganic acids from leaves and fruits

Determination of ascorbic acid from plant sample

© © N o 0 A~ DN

Estimation of phytic acid
10. Determination of total phenol content from powdered drugs.
11. Determination of free radical scavenging activity of methanolic extracts of powdered drugs.
12. Quantitative estimation of total flavanols content of drugs.
Suggested Readings
1. Bajracharya D. (1998). Experiments in Plant Physigldgyosa Publishing House, New Delhi.

2. Bhattacharya andVijay Laxmi (2015). Methods and techniques in plant physiglNgyv India Publishing
Agency New Delhi

3. Mandal S.C., Mandal and Da®\. K. (2015), Essentials of Botanical Extractidvwwcademic Press, London
4. EvansW. C. (2009)Trease and Evans Pharmacogn&unders ElsevigEdinbugh
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M.Sc Botany

SEMESTER-IV (Theory): ELECTIVE P APER-IIl BOTPG-ET -401-1:
MODERN TRENDS IN SYSTEMATICS

Total Max. Marks-100 Total Credit-04
UNIT-I- CHEMO AND CYTOTAXONOMY 15 Hrs

Cytotaxonomy: Chromosome numberbasic chromosome numpepolyploidy aneuploidychromosome
morphologykaryotypes, chromosome banding, meiotic analysis, scope and limitations. Chemotaxonomy: Origin of
chemotaxonomyclasses of compounds and their biological significance, stages in chemotaxonomic investigations;
techniques, use of chemical criteria in plant taxonomy

UNIT-II-NUMERICAL TAXONOMY AND PALYNOLOGY 15 Hrs

Numerical Taxonomy: Principles, construction of taxonomic groups, §Uihit characters, character coding,
measurement of resemblances, cluster analysis, phenons and ranks, discrimination, nomenclature and numeri
taxonomy merits and demerits.

Palyotaxonomy: Pollen morphology-Polaritgymmetry NPC of pollen, exine stratification, excrescences,
L/O pattern, palynogram; pollen characters of taxonomic importance.

UNIT-IIl: EMBR YOLOGY AND ANATOMY 15 Hrs

Embryology in relation to taxonomy: Embryological characters of taxonomic importance, utilization of embryological
data in solving taxonomic problems.

Anatomy in relation to taxonomyegetative, wood and floral anatorapatomical characters of taxonomic importance,
use of anatomical data in understanding interrelationship and evolution of angiosperms and solving taxonomic problem

UNIT-IV: MOLECULAR SYSTEMA TICS 15 Hrs

Introduction to molecular systematics; Generating molecular data, types of molecular data, conserved genes ft
taxonomic analyses — Nucled?lastid and mitochondrial genes; molecular characters; hompplagpgeny
reconstruction, methods of estimating genetic diversity using molecular data and its modifiégijditaitions of
molecular systematics in plant taxonamy

Suggested Readings
1. Angiosperm Phylogeny Group 20881 update of th&ngiosperm Phylogeny Group
2. Crawford, D.J. 2003. Plant Molecular Systematics. Cambridge University Press, Cambridge, UK.

3. Judd,W.S., C.S. Campbell, E.A. Kellogg,.FPevens and M.J. Donoghue 2002. Plant Systematics:
A phylogenetidpproach. Sinauekssociates, Inc., Massachusetts.

Nei, M. and S. Kumar 2000. Molecular Evolution and Phylogenetics. Oxford University Pres¥pNew
Semple, C. and M.A.t8el 2003. Phylogenetics. Oxford University Press, Oxford.

Michael,G Simpson. Plant Systematics. 2006. Else&mxdemic Press, Burlington, MA.

Gurcharan Singh, Plant Systematics, (2 ed.), 2004. Ox. & IBH Publ. Co, Pvt. Ltd., New Delhi.

Hillis, D.M., Mortiz,C. & Mable, B.K. (eds.) 1996, Mol. Systematics, SinAgsociates, Sunderland, USA.

JuddWalter S., Cmpbell C. S., Kollogg, BE., Stevens H. and M. J. Donoghue 2008. Plant Systematics.
SinauerAssociates, INC, Publishers, Sunderland, Massachusetts, USA.
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SCHOOL OF LIFE SCIENCES

SEMESTER IV (Theory): ELECTIVE P APER-IIl BOTPG-ET -401-2:
PLANT DISEASESAND PROTECTION

Total Max. Marks-100 Total Credit-04
UNIT —I: PATHOGENS AND DISEASES 15 Hrs.

Plant diseases and pathogens, mode of infection, Role of enzymes and toxins in Plant diseasgmodaeltés.
Disease cycle. Defense mechanisms of plant diseases against inféaiicinr& defense and biochemical defense.
Enzymes and toxins in plant disease.

UNIT-II: DISEASE FORECASTING AND EPIDEMICS 15 Hrs.

Disease diagnosis and assessment, Plant disease epidemics, Disease forecasting and its importance. Methods us
diseases forecasting. Dispersal of plant pathogefestief environmental factors in disease development. Molecular
methods for detection of plant pathogens.

UNIT-IIl: STUDY OF IMPORTANT PLANT DISEASES: 15 Hrs.

Study of plant diseases caused by fungi, bacteria, viruses, nematodes and mycoplasganigesirFungaliart
disease of potato, Rhizome rot of gind®ight ofColocasia Smut of maize. BacterialVilt and brown rot of potato,
Citrus greening, Blight disease if rice, wilt disease of maizal: Chirkey and foorkey disease ofgarcardamom,
Potato spindle tuber viid (PSTVd), Leaf curl of tomato. Nematodes: Citrus nematode, Root knot of vegetables.
Mycoplasmas: Grassy shoot disease (GSD) of sugarcane, Little leaf of brinjal, coconut root wilt.

UNIT-IIl: MANAGEMENT OF PLANT DISEASES 15 Hrs.

Cultural methods, Chemical methods. Breeding for disease resistance, types of resistance. Methods of Selection
resistant genotypes. Breeding wheat for disease resistance, Breeding rice for resistance, breeding sugarcane
resistance, breeding potato for resistance. Innovative methods of plant disease control.

Suggested Readings
1. Agrios, GN. (1997). Plant Pathologicademic Press, NeXork.

2. Ainsworth, GC. Sparrow EK., and SussmaA.S. (1973).The Fungi- An Advancedlreatise.\dls.
IV A. Academic Press, London.

3. Mehrotra, R.S. (1980). Plant Patholo@gta McGraw Hill Publishing Co. Ltd., New Delhi.

4. Mehrotra, R.S. andneja, K.R. (1990)An Introduction to MycologyNewAge International Publishers,
New Delhi.

5. WebsterJ. (1980). Introduction to Fungi. Cambridge University Press, Cambridge, London.

6. Vashista, B.R. and Sinha,K. (2008) Botany for degree students-Fungi. S. Chand and Company Ltd, New
Delhi-pp 1-752.
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M.Sc Botany

SEMESTER-IV (Theory): ELECTIVE P APER-III
BOTPG-ET-401-3: GENOMICSAND PROTEOMICS
Total Max. Marks-100 Total Credit-04
UNIT-1- GENOME ORGANIZA TION 15 Hrs.

Important features of bacterial and eukaryotic genogenization. Qganellar genome: Mitochondiria and Chloroplast
genome. C-¥lue Paradox. Plant Genoswealysis: Classes of molecular markers & applications, genetic and physical

mapping.
UNIT-1I- GENOME SEQUENCING 15 Hrs.

Strategies for genome sequencing: Chain termination method, automated sequencing, pyro- sequencing. Sequer
assembly: Next Generation Sequencing (NGS) methods, data analysis, bioinformatics tools. Plant genome proje
and its applicationgpplications of DNAsequencing to crop improvement.

UNIT-III- FUNCTIONAL GENOMICS 15 Hrs.

Determination of the functions of genes: gene inactivation (knock-out, anti-sense and RNA interference) and gen
over expressiompproaches to analyze global gene expression: transcriptome ABealiais of Gene Expression
(SAGE), Expressed Sequentags (EST), Massively Parallel Signature Sequencing (MPSS), microarray and its
applications, gene tagging, Metagenomics. Genome editing-CRISPR-cas9 system.

UNIT-III- PROTEOMICS 15 Hrs.

Introduction and scope of proteomics; Protein extraction, separation, detection and quantification methods. Protei
sequencing and modification. Protein-protein interactiavo(fiybrid interaction screening); Protein engineering;
Protein chips and functional proteomiggplication of proteomics to plant sciences; Proteome database; Proteomics
industry

Suggested Readings

1. JDWale, 2002. From Genes to Genomes: Concep®#pittations of DNATechnologyWiley-Blackwell
Publishers.

2. Primrose andwyman. 2002. Principles of Genoraalysis and Genomics. Blackwell publishing, USA.
R.M.Twyman, Principles of Proteomics, BIOS Scientific Publishers, 2004.

3. PMichael Conn, Handbook of Proteomic Method. Humana Pfesswa,New JersayJSA, 2003.
4. De Robertis and De Raobertis, 1990, Cell and Molecular Biol., Saunders College, Philadelphia, USA
5. Weaver R.F and Hedrick,RV., 1989, Genetic&¥m, C. Brown Pub, Dubuque.
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SCHOOL OF LIFE SCIENCES

SEMESTER IV (Theory): ELECTIVE P APER-III
BOT-PG-CT-401(4): COMMUNITY ECOLOGY AND CLIMA TE CHANGE
Total Max.Mark-100 Total credits-04
UNIT-I: ECOSYSTEM ECOLOGY 15 Hrs

Ecosystem structure-Biotic amkbiotic components, Ecosystem functions, Ecosystem Processes- Respiration,
Decomposition, Nature of plant community-Discrete

View, Continuum view and synthetic approach, community structure and attributes, Keystone species.
UNIT-Il: NA TURAL RESOURCESAND PLANT ADAPTATIONS 15 Hrs

Types of natural resources, Human impact on natural resources and mangenmgnteBoerces, Mineral Resources,
Law of tolerance, Ecotypes, EcoclinAsgclimation, Plant adaptationsgr&tegies.

UNIT-III: NUTRIENT CYCLING AND BIOGEOCHEMICAL CYCLING 15Hrs

Nutrient cycling models, Nutrients inputs and outputs to ecosysterageé andccumulation of nutrients in plants,
Intersystem and Intrasystem nutrient cycling, Biogeochemical cycling - C, N, P and S cycle.

UNIT-IV: GLOBAL ENVIRONMENT AL CHANGE AND ENVIRONMENT AL POLLUTION 15 Hrs

Green house gasfett, Global warming and itsfeicts on environmentools to study global climate change and
strategies of mitigation, Ozone layer depletion and means of Protection, Global and Indian initiatives to mitigate
climate chang@iir, water soll

and noise pollution, Ecotoxicants: distribution and fate of toxic substEmde effect from individuals to ecosystem.
Suggested Readings

1. Singh, J.S., Singh, S.8 Gupta, S.R. 2006. Ecologinvironment and Resource Conservatiammaya
Publ., New Delhi. 688Pp.

2. Climate Change and Biodiversity; Byiomas E. LovejayLee Jay Hannah PublishedYgle University
Press, 2006 ISBN 03009801, 8030019800 418 pages

3. William H. Schlesinger1997. BiogeochemistryAn Analysis of Global ChangAcademic Press, San Diego,
CA. 2nd editionAvailable at the Bayree Bookstore.

4. Global Environmental Change: Research Pathways for the Negtade, National Research Council, 1999

5. M. C. Jacobson, R. J. Charlson, H. Rodhe, andi GOrians. 2002. Earth System Science: From
Biogeochemical Cycles to Global Changeademic Press, San Diego, CA.

6. 5.0ur Common Journex TransitionToward SustainabilityNational Research Council, 1999
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M.Sc Botany

SEMESTER-IV (Theory): ELECTIVE P APER-IIl BOTPG-ET -401-5: PLANT METABOLISM
Total Max. Marks-100 Total Credit-04
UNIT-l: CARBOHYDRA TE MET ABOLISM 15Hrs

Gluconeogenesist@chiometry and engy balance of gluconeogenesis; Regulation of gluconeogenesis;; Glycogen
biosynthesis; Catabolism of polysaccharides; Pentose phosphate p&berage biosynthesis and degradation,
role of Fructose 2,6-bisphosphate in carbohydrate metabolism, starch synthesis and degradation.

UNIT-II: LIPID MET ABOLISM 15Hrs

Biosynthesis of fatty acids; Oxidation of lipids: &, & and u oxidation of fatty adinish®metry of &-oxidation;
Triacylglycerol synthesis; Metabolism of cholesterol and its regulation; Glycerolipid biosynthesis; Role of lipids in
signaling and defence.

UNIT-IIl: AMINO ACID MET ABOLISM 15Hrs

Classification of amino acids; General reactions of amino acid metabolism; Biosynthesis of aromatic amino acids
Amino acid proline and stress response; Glutathione: metabolism and fuAatio; acid degradation; Urea cycle
and its regulation; Catabolism of amino acids; Metabolic defects in amino acid metabolism.

Unit-IV: SECONDARY METABOLITES 15Hrs

Secondary metabolites: introduction and functions; Basic metabolic pathway and the origin of secondary metabolites
Biosynthesis of to phenolicAlkaloids: Nomenclature, classification and uses; Biosynthesis of alkaloids; biosynthesis
of terpenoids; General account of flavonoids; Plant defenses against pathogens; Metabolic engineering in the producti
of pharmaceuticals; Bioprospecting for naturally derived anticancer agents, metabolomics

Suggested Reagings
1. Voet andvoet, 1992Biochemistry, JohnWiley & Sons, Inc., Nework, USA.

2. Nelson DL and Cox MM. (2004) Lehninger Principles of Biochemisithh Edition\W.H.Freeman
and CompanyNewYork, USA

Bowsher et al., 2008. Plant Biochemisi®Barland Science, Neviork
Mathews Van Holde andhern. 2007,Biochemistry (3rd Ed), Pearson Edsucation, Delhi
Dey PM and Harborne JR. 2000, Plant BiochemistgrcourtAsia Pvt. Ltd., Singapore

o g &> W

Buchanan B, Gruissem G and Jones R. (2000) Biochemistry and Molecular Biology of Rfasrisan
Society of Plant Physiologists, USA.
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SCHOOL OF LIFE SCIENCES

SEMESTER-IV (Theory): ELECTIVE P APER-III
BOTPG-ET-401-6: HERBAL MEDICINE AND EASTERN HIMALA YAN BIORESOURCES
Total Max. Marks-100 Total Credit-04
UNIT- | HERBAL MEDICINE 15 Hrs.

Medicinal plant research scenario in India; Diagnostic features, bioactive molecules and therapeutic value of som
common medicinal plantsf@dardisation of herbal drugs; Commercial cultivation of medicinal plants; Conservation
of medicinal plants; Neutraceuticals and medicinal food

UNIT- Il CHEMISTR Y AND PHARMACOLOGY OF HERBAL DRUGS 15 Hrs.

Classification of active plant constituents with source and phytotherapeutic properties; Routes of drug administration
Absorption, metabolism and fate of drugs; Mechanism of drug action; Drug tolerance. Metabolic pathways of some
important secondary metabolites.

UNIT- Il EASTERN HIMALA YAN BIORESOURCES 15 Hrs.

Definition and demarcation of the Eastern Himalayas. Geographical background of Eastern Himalayas. Biodiversity
hotspot zones and sub classification Bio-resources of Eastern Himalayas: medicinal and aromatic plants, wild edibl
plants spices and condiments, beverages, masticatories, important timber yielding and fire wood plants, importar
Non-Timber Forest Products (NTF, ethno-veterinary plants, bamboos, raw material for pgyper, resin, tannins

and dyes.

UNIT- IV CONSERVATION BIOLOGY 15 Hrs.

Current practice in conservation in India and abroag@sations involved in resource conservation; Phytogeography
— Hotspots of India and worldtrategies foin situandex-situconservation — Protected aredéldlife sanctuaries,
National parks, Biosphere reserves.

Suggested Readings
1. Cotton, C.M. (1997). Ethnobotany — Principles and applications. \8legy and Sons — Chichester

2. Das,A.P. and PandeA.K. (2007).Advances in Ethnobotangishen Singh and Mahendra Pal Singh,
Dehradun.

Dhar, U. (1993). Himalayan Biodiversity: Conservatianafegies. Gyanodaya Prakashan.
Pusphanganthast al (1997).Conservation and Ecological Economics of Biodiversity

Simpson, B.B. and Conner - Ogorzai§. (1986). Economic Botany: plants of our world. Mc Graw Hill.

2

SubbaT. B. and Ghosh ,.&. (2003).Antropology of North-East India. Orient Longman Limited, New
Delhi.
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M.Sc Botany

SEMESTER-IV (Theory): ELECTIVE P APER-IV

BOTPG-ET-402-1: BIODIVERSITY CONSERVATION AND RESTORATION ECOLOGY
Total Max. Marks-100 Total Credit-04
UNIT-I: BIODIVERSITY CONSERVATION 15 Hrs

Introduction and levels of biodiversity; biodiversity hotspots; Biodiversity threats-habitat loss and over exploitation
of resources, invasive species. Biodiversity conservaitiegituandex-sity sacred grooves, JFM, Concept of Lead
Botanical Gardens and Biodiversity Parks, role of Botanical Gardens in plant conservation; IUCN threat categorization
extinction of species; biodiversity —ecosystem services; Biodiveysit002.

UNIT-II: ECOLOGICAL RESTORATION AND EIA 15 Hrs

Ecosystem degradation, concept and strategies of ecorestoration; Biological and biotechnological tools of ecorestoratic
restoration of degraded ecosystems. EIA-purpose, aims, principles, EIA process and community involvement.

UNIT-IIl: REMOTE SENSING AND GIS 15 Hrs

Process of remote sensing; remote sensing satellites; microwave remote sensing; data analysis and image process
application of remote sensing; basic of GIS, tools of GIS, GIS data managApmitation of GIS in ecology

UNIT —IV: SUSTAINABLE DEVELOPMENT AND ECOLOGICAL ECONOMICS 15 Hrs

Definition and dimensions of sustainability; ecological footprint and carrying capacitgat to sustainbale
development; indicators of sustainability; environmental sustainability index; ecological footprints; ecological
economics; characteristics and role of Government and NGOs in sustainable development.

Suggested Readings:

1. CracknellAP, Hayes L(2009) Introduction to Remote Sensing. CRC Press, Boca Raton(&jfAial
Indian Edition)

Raven PH, Begr LR, Hassenzahl DM (2008) Environment. 6th edition Wikdy& Sons, Inc., Nework.
Gliesmann, S.R. (2006)groecologyThe Ecology of Sustainable Food Systefashnology & Engineering.
Gliesmann, S.R. (2006). Field and Laboratory Investigatiodgyinecology Technology & Engineering.
PaulA. Wojtkowski, PA. (2004). Landscape agroecologiaworth Press, Inc., NeWork. 330 pp.

Environmental BiotechnologyFheory andhpplication — M. H. Fulekar: CRC Press and Science Publisher
USA

M. H. Fulekar (2005) Environmental Biotechnology Oxford IBH Publishing cooperation.

o U A W N

Environmental Biotechnology-Alan Scragg,Oxford University Press. 6. Environmental Biotechi#ology
BiosystemsApproactuthor(s):DanielA. Vallero, PhD, ISBN: 978-0-12- 375089-1,Copyright © 2010
Elsevier

9. Bruce Rittman, Perry L. McCarty (2000). Environmental Biotechnology: Principle8gplttations, 2nd
Edition, McGraw-Hill, 2000. Environmental Biotechnology: Basic Concept@apdications. 2006, Indu
ShekharThakur I. K. International Pvt Ltd.

10. Ecosystem services: Charting a path to sustainabilasionalAcademies Press (Zpril 2012).
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SCHOOL OF LIFE SCIENCES

SEMESTER-IV (Theory): ELECTIVE P APER-IV BOTPG-ET-402-2: CROPPROTECTION AND
MANAGEMENT

Total Max. Marks-100 Total Credit-04
UNIT-I: PRINCIPLES OF DISEASE MANAGEMENT 15 Hrs.

Disease avoidance, Pathogen exclusion, Eradication of pathogens, Resitance to pathogen, Plant protectants (Fungicit
bactericides, pesticides and herbicides). Biological pest control and dis¢assg: Pest and diseases.

UNIT —II: PLANT DISEASE CONTROL 15 Hrs.

Cultural, chemical, biological plant disease management, biopesticides, breeding for resistant varieties, Plant quarantir
integrated pest management.

UNIT-IIl: PLANT DISEASE MANAGEMENT 15 Hrs.

Screening of genetic disease resistance germplasm. Exploitation of pre penetration and penetration events, enhanc
plant tolerance, resistance mechanism. Fungicide resistance.

UNIT-IV: MODERN ASPECTS OFPHYTOPATHOLOGY 15 Hrs.

Application of plant biotechnology in plant pathologlses of modern biotechnological tools in crop management.
Testing for host resistance to diseases. Development of transgenic plants for disease resistance. Molecular breed
for disease resistance.

Suggested Readings
1. R.P Singh, (2005) Plant Patholagyalyani Publishers Ludhiana.

2. Singh DP& SinghA. 2007. Disease and Insect Resistance in Plants. Oxford & IBH, New Delhi Biotechnology
Oxford & IBH, New Delhi.

Upadhyay RK & Mukherjee KGE997.Toxins in Plant Disease Development and Evolving

Fry WE. 1982. Principles of Plant Disease Managenfeademic Press, NeXork

Hewitt HG 1998. Fungicides in Crop Protection. CAB/allington.

Marsh RN. 1972. Systemic Fungicides. Longman, Néovk.

NeneYL & Thapliyal PN. 1993. Fungicides in Plant Disease Control. Oxford & IBH, New Delhi.
Palti J. 1981. Cultural Practices and Infectious Crop Diseases. Sphiegag, NewYork.

Vyas SC. 1993 Handbook of Systemic Fungicitfess. I-11l. Tata McGraw Hill, New Delhi.

© © N o 0 B~ W
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M.Sc Botany

SEMESTER-IV (Theory): ELECTIVE P APER-IV BOTPG-ET-402-3 PLANT TISSUE CULTURE:
TECHNIQUES & APPLICATIONS

Total Max. Marks-100 Total Credit-04
UNIT-1: INTRODUCTION TO PLANT TISSUE CUTLURE 15 Hrs

Introduction to PlanTissue cultureTerms and definitions, Historical background, Laboratoganization,Tools
and techniques, methods of sterilization. Laboratory contaminastseittrol and measures.

UNIT-II: MEDIA AND CULTURE PREPARATION 15 Hrs

Role of Micro and macro nutrieniéitamins and carbon source in tissue culture, Media preparatiofieptperature,
Solidifying agents, Slant Preparations etc. Maintenance of cultures, Environmental Conditions, explants characteristic
Explants selection, sterilization and inoculatigarious media preparations; MS, B5, SH PC L-2.

UNIT 1lIl: MICROPROP AGATION METHODS 15 Hrs

Induction and growth parameters; Culture initiation, Callus culture. Micropropagation through various explants
(Leaf, Sem,Axillary bud, Tuber Corms and Bulbills), Somatic embryogene&jgplications of micropropagation.
Haploid production through anther and ovary culture. Endosperm culture.

UNIT IV: PLANT TISSUE CUTLURE IN CROP IMPROVEMENT 15 Hrs

Crop improvement by in vitro techniqué®chniques and significance Ahdrogensis and Gynogenesis (ovary
ovule, egg, synegids culture). Protoplast culture and applications. Somatic hybridization. Somaclonal variation.
Production of disease resistant, stress resistant and other mutants for agronomic characterfi@adtfoufent
utilization.Advantages and limitations. Molecular farming.

Suggested Readings

1. Butcher D.n and D.S. Ingram,1982. Plant tissue culture. Oxford & IBH Publishing Co. Pvt. Ltd, New
Delhi.

2. Butenko, R.G1985. Plant cell culture. MIR Publishers, Moscow
3. Dixon, R.A, 1985. Plant cell cultureA practical approach. IRL press Oxford, London. —

4. Dodds. J.H and L.N. Roberrtis (1985) Experiments in plant tissue culture, Cambridge University Press New
York. —

5. Kalyan Kumar D.E.1992. Plant tissue cultukgrobios, New Delhi.
6. LindsleyK. 1992.Plant tissue culture manual. Kluveademic publishers.

7. Narayanaswamy S. 1994. Plant cell and tissue cultureata McGraw Hill Publishing
companyLtd. New Delhi.

8. Purohit, S.S and S.K. Mathur993. Fundamentals of Biotechnologgrobotanical publishers, India.
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SCHOOL OF LIFE SCIENCES

SEMESTER-IV (Theory): ELECTIVE P APER
BOTPG-ET 402-4: BIODIVERSITY CONSERVATION AND RESTORATION ECOLOGY
Total marks-100 Total credits-04
UNIT-I: BIODIVERSITY CONSERVATION 15 Hrs

Introduction and levels of biodiversity; biodiversity hotspots; Biodiversity threats-habitat loss and over exploitation
of resources, invasive species. Biodiversity conservaiticitu andex-sity sacred grooves, JFM, Concept of Lead
Botanical Gardens and Biodiversity Parks, role of Botanical Gardens in plant conservation; IUCN threat categorization
extinction of species; biodiversity —ecosystem services; Biodivésit002.

UNIT-II: ECOLOGICAL RESTORATION AND EIA 15 Hrs

Ecosystem degradation, concept and strategies of ecorestoration; Biological and biotechnological tools of ecorestoratic
restoration of degraded ecosystems. EIA-purpose, aims, principles, EIA process and community involvement.

UNIT-IIl: REMOTE SENSING AND GIS

Process of remote sensing; remote sensing satellites; microwave remote sensing; data analysis and image process
application of remote sensing; basic of GIS, tools of GIS, GIS data managApmitation of GIS in ecology

UNIT —IV: SUSTAINABLE DEVELOPMENT AND ECOLOGICAL ECONOMICS 15Hrs

Definition and dimensions of sustainability; ecological footprint and carrying capatitgat to sustainbale
development; indicators of sustainability; environmental sustainability index; ecological footprints; ecological
economics; characteristics and role of Government and NGOs in sustainable development.

Suggested Readings:

1. CracknellAP, Hayes L(2009) Introduction to Remote Sensing. CRC Press, Boca Raton,
USA (Special Indian Edition)
Raven PH, Begr LR, Hassenzahl DM (2008) Environment. 6th editionWiddy& Sons, Inc., Nework.
Gliesmann, S.R. (20063groecologyThe Ecology of Sustainable Food Systefeshnology & Engineering.
Gliesmann, S.R. (2006). Field and Laboratory InvestigatioAgiioecology Technology & Engineering.
PaulA. Wojtkowski, PA. (2004). Landscape agroecologaworth Press, Inc., NeVork. 330 pp.
Environmental Biotechnologyl‘heory and\pplication — M. H. Fulekar: CRC Press and Science Publisig#
M. H. Fulekar (2005) Environmental Biotechnology Oxford IBH Publishing cooperation.

© © N o 0 A~ DN

Environmental Biotechnology-Alan Scragg,Oxford University Press. 6. Environmental Biotechiology
BiosystemsApproachhuthor(s):DanielA. Vallero, PhD, ISBN: 978-0-12- 375089-1,Copyright © 2010
Elsevier

10. Bruce Rittman, Perry L. McCarty (2000). Environmental Biotechnology: Principle8@pictations, 2nd
Edition, McGraw-Hill, 2000. Environmental Biotechnology: Basic Concepté&aptications. 2006, Indu
ShekharThakur I. K. International Pvt Ltd.
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M.Sc Botany

SEMESTER-IV (Theory): ELECTIVE P APER-IV
BOTPG-ET-402-5: BIOCHEMISTRY
Total Max. Marks-100 Total Credit-04
UNIT-I: PROTEIN BIOCHEMISTR Y 15 Hrs.

Protein sorting and vesicle tfizf Machinery for protein sorting; Protein ¢gating to diferent oganelles; Protein-
protein interactions, protein-DNifiteractions; Protein degradation; Proteins in diseAsdseimer Parkinson, BSE.
Strategies for protein purification, Use of vectors for epression of proteingagging for protein expression.

UNIT-II: SIGNAL TRANSDUCTION 15 Hrs.

Overview second messengers and G-proteins; Phospholipid signaling; Role of cyclic nucleotides. Cacium-Calmodulir
cascade; Protein kinases and phosphtdsescomponent sensoegulator system in bacteria and plants, quorum
sensing; Gibberellin andluxin signal transduction in plants.

UNIT-III: IMMUNOLOGY 15 Hrs

Introduction: immune system,gans, immune cell$ypes of immunity: innate and adaptid@tigens: types, properties,
antigen-antibody interaction; Major histocompatibility complex: Class | and Il MHC molecules; Cytokines: types,
mechanism of action and therapeutic uses

Immunity in Health & Disease: Immune response to infectious diseases, Immunodeficieddip and
UNIT-IV — RECOMBINANT DNA TECHNOLOGY 12 Hrs.

An overview Gene cloning: tools and techniqu¥segtors: Plasmids and bacteriophages; purification of plasmid,
bacteriophage and cell DNA. DNA manipulative enzymes, Manipulation of DNA, transformation, selection, DNA
libraries, PCR, DNA sequencing. RNA interference.

Suggested Readings

1. Alberts, B., BrayD., Lewis, J. Rdf M., Roberts, K. antiVatson, J.D. 1989. Molecular Biology of the cell,
Garland Publishing Inc., NeXork.

2. BrownTA. (2002) Genomes, BIOS Scientific Publishers Ltd, Oxford, UK.
3. BrownTA. (2008) Gene cloning and DNa#nalysis (5th Edition),Blackwell Publishing, Oxford, UK.

4. Lodish H, BerkA, Kaiser CAand Krieger M. (2008) Molecular Cell Biolog§th Edition,W.H. Freeman
and CompanyNewYork, USA.

5. Watson JD, BakeFA, Bell SR GannA, Levine M, Losick R. 2004. Molecular Biology of th
6. Gene, Pearson Education, Singapore.

7. Nelson DLand Cox MM. (2004) Lehninger Principles of Biochemistth Edition,W.H., Freeman and
CompanyNewYork, USA.

8. Kuby, J. 2000. Immunologytth editionW.H. Freeman and CompariyewYork, USA.
9. Raoittet al, 1998, Immunology 5th edition, Mosby International Ltd. London. UK.
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SCHOOL OF LIFE SCIENCES

SEMESTER-IV (Theory): ELECTIVE P APER-IV
BOTPG-ET-402-6: PHARMACOGNOSY AND PHYTOCHEMISTRY
Total Max. Marks-100 Total Credit-04
UNIT-1 FUNDAMENT ALS OF PHARMACOGNOSY 15 Hrs

Definition, scope and applications in herbal medicine. Classification and identification of drugs: Need for classification
of drugs; classical (taxonomic, morphologicafjatoleptic, therapeutic); microscopy and modern (biogenetic) criteria
for classification of powdered drugs, methods for documentation of raw drugs. Drug evaluation.

UNIT-II: DRUG ADULTERATION 15 Hrs

Types, methods of evaluation - biological, anatomical, physical, Phytochemical investigation. Global trend in herbal
market. $atus of Indian medicinal plant trade, medicinal plants prohibited from eXjgbi® regulation of herbal
medicine. CHMP/ CVMRyuidelines of the European Mediciagency Inspections

UNIT-IIl: PHYT OCHEMICAL EXTRACTION 15 Hrs.

Introduction, definition, factors influencing the choice of extraction. Principles of extraction methods, types of extraction.
Extraction of Plant drugs by Microwave assisted techniques and their merits and demerits. Selection of Solvents fc
extraction. Methods of isolation, purification and characterization of some natural products: Podophyllin, Ginsenosides
Curcumin, Cordycepin,Lemon grass oil, EmitiAgtjmisinin, Quinine etc.

UNIT-IV: BIOACTIVE SECONDAR Y METABOLITES 15 Hrs.

Seroids Occurrence and distribution in plants, saponins, sapogenins and steroids; Isolation, and biosynthesis c
bioactive steroids such as cholesterol, diosgenin, estrone, estrodidemgternoidsOccurrence and distribution in
plants, essential oils, aroma chemicals, mono and sesquiterpenoids, their use in flavour and perfumeyy industr
diterpenes, triterpenes, isolation and characterization of terpenes, their syAtkalsisis occurrence and distribution

in plants, bioactive alkaloids-isolation and structure elucidation of alkaloids such as atropine, quinine, papaverine
thebaine, vincristine, etc.;

Suggested Readings
1. Dey. PM. and J.B.Horborne: Plant Bio Chemisftgadamic Press, London.

2. Sadasivam. S. ad Manickam : Bio Chemical methods 2nd edition. Naye International Pvt. Ltd. New
delhi.

3. Dennis D.T, Turpin, D.H. Lefebvre, Layzell D.D and D.B. (eds) 1997. Plant Metabolism (Second Edition)
Longman, Essex, England.

4. Verma S.K. andverma Mohit 2007A.T.B of Plant PhysiologyBiochemistry and Biotechnolagy
S.Chand Publications

5. LeningerA.C 1987. Principles of Biochmistr€BS Publishers and Distributers (Indian Reprint).
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M.Sc Botany

SEMESTER-IV (Practical): ELECTIVE P APER-V
BOTPG-ET-403-1: TAXONOMY LAB

Total Max. Marks-100 Total Credit-04

1.

© o N o o~ Db

Specimens collection and handling

Taxonomic literatures — Check lists, Floras, Keys, Monographs and Laboratory identification manuals.
Preparation of artificial keys.

Understanding of phylogenetic classifications.

Chemotaxonomy — Flower pigment analysis of plants from Caryophyllales and Curvembryae.
Palynotaxonomy —t8dy of pollen characters of taxonomic significance.

Cytotaxonomy — &idy of integeneric / interspecific karyotypic térences.

Numerical taxonomy-study attributes, coding, statistical analysis

MolecularTaxonomy: Specimen collection, Isolation of DNA,

10. DNA-purification, quantification.

11. Gain a basic understanding of botanical vocabulary and terminology

12. Learn about major themes and trends in plant evolution.

Suggested Readings

1.
2.

9.

Angiosperm Phylogeny Group 20@81 update of th&ngiosperm Phylogeny Group

Classification for the orders and families of flowering plaAG Il. Botanical Journal of the Linnaean
Society 141: 399-436.

Crawford, D.J. 2003. Plant Molecular Systematics. Cambridge University Press, Cambridge, UK.

CronquistA. 1981.An integrated system of classification of flowering plants. Columbia University Press,
NewYork.

Judd, W.S., C.S. Campbell, E.A. Kellogg,F’evens and M.J. Donoghue 2002. Plant Systematics:
A phylogenetidpproach. Sinauekssociates, Inc., Massachusetts.

Maheshwari, J.K. 1963 .he Flora of Delhi, CSIR, New Delhi.
Nei, M. and S. Kumar 2000. Molecular Evolution and Phylogenetics. Oxford University Pres¥piNew

Radford,A. E., W.C. Dickison, J.R. Massey and C.R. Bell 19vdscular Plant Systematics. Harper and
Row, NewYork.

Semple, C. and M.A.t8el 2003. Phylogenetics. Oxford University Press, Oxford.

10. Michael,G Simpson. Plant Systematics. 2006. ElseAidemic Press, Burlington, MA.
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SCHOOL OF LIFE SCIENCES Mm

SEMESTER - IV (Practical): ELECTIVE P APER-V
BOTPG-ET-403-2: PLANT PATHOLOGY LAB
Total Max. Marks-100 Total Credit-04
1. Preparation of culture media.
Methods of sterilization.
Isolation of bacterial plant pathogen from diseased tissue.

Isolation of fungal plant pathogen.

o & 0N

Study of the Fungal diseases: Club root, DampirfgWhite rust, Early and late Blight, Downy mildew
Powdery mildewSmut, Rust, leaf spainthracnhose, RowVilt.

6. Bacterial Diseases: Citrus cankBfight and Leaf Spot, Grassy shoot disease and Little leaf,
7. Viral diseaseTMV,Yellow mosaic
8. Nematode disease: Root knot
9. Treatment methods for Seed/propagules disinfection for disease free planting
10. Treatment methods for soil disinfection
11. Diagnosis of plant diseases using molecular tools.
12. Symptomatology and histopathology of locally available disease-plants.
Suggested Readings
1. Agrios, G N. 1978: Plant Pathology
2. Aneja, K. R. 1993. : Experiments in Microbiolggyant pathology andlissue culture
3. Metcalf & Flint —Desructive & useful Insects.
4. J.B. Free — Insect pollination of field crops.
5

D.S. Bindra- Plant Protection and equipments.
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M.Sc Botany

SEMESTER-IV (Practical): ELECTIVE P APER-V BOTPG-ET-403-3: PLANT TISSUE CULTURE LAB

Total Max. Marks-100 Total Credit-04
1. Requirement for Plant tissue culture woN&rk station, equipments and culture conditions.

Preparation of MS media stock solution and hormones.

Media Preparation &t8rilization.

Preparation of explants & callus induction techniques.

Micropropagation through axillary bud culture.

Induction of Somatic embryogenesis.

Anther/ovary culture

Isolation of protoplasts.

© o N o o~ Db

Suspension culture.
10. Preparation of synthetic seeds.
11. Hardening andcclimatization.
12. Transformation of callus throughtumefaciens.
Suggested Readings
1) KrishnamurthyK.V, 1988. Methods in plant histochemiswyswanathan printers and publishers, Chennai.
2) LindsleyK. 1992.Plant tissue culture manual. Kluveademic publishers.
3) McClung, C.L, 1961. Hand book of Microscopic technique. MacGraw Hill, New Delhi.
4) Purvis, C.J., Collen, D antalls, D. 1966. Laboratory technique in Bota@yient Longman, Singapore.

5) Reinert .J an&¥eoman, M.M 1983 Plant cell arfdssue culture- Laboratory manual, Narosa publishing
house, New Delhi

6) Patki, L.R, 1992An introduction to Mictotechnique. S. Chand & Co, New Delhi.
7) Prasad and Prasad, 2000. Outlines of Microtechnique. Emkay publ, New Delhi.
8) Thorpe,T.A. 1981. Plant tissue culture methods and application in agriculture, EJdennelon
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SCHOOL OF LIFE SCIENCES Mm

Total

1.

© ©®O N o 0 A~ DN

SEMESTER-IV (Practical): ELECTIVE P APER-V
BOTPG-ET-403-4: ENVIRONMENTAL BIOLOGY LAB
Max. Marks-100 Total Credit-04
To estimate the biomass allocation pattern in grassland community
Determination of Dissolved oxygen Iyinkler method.
Study of phytoplankton in an aquatic ecosystem.
Determination of litter accumulation in forest stand.
Determination of pH of soil and water by using pH meter
Study of root nodules of leguminous and non leguminous species.
Estimation of NO3 from water and waste water
Estimation of phosphate from water and waste water

Study of girth increment in tree species

10. Study of density of invasive species and native species.

11. Data collection using Global positioning system(GPS)

12. Land use/ land cover delineation from satellite imagery using visual interpretation technique.

Suggested Readings

1.
2.

Brewer R. and McCann, M.T1982).Laboratory and field manual of ecolo§gunders College Publishing.

APHA, (2005). $andard methods for the examination of water and wastewater (21st editizerjcan
Public HealttAssociation (APHA)AWWA, WPCF Washington, DC, USA. D& K. (2006). Environmental
chemistry NewAge International. Michael,.1984).

Ecological methods for field and laboratory investigatidiasa McGraw Hill, New Delhi.

Husch, B., Beers.W. and Kershawd.A. (2003). Forest mensuration. Jaklitley and Sons.
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M.Sc Botany

SEMESTER-IV (Practical): ELECTIVE P APER-V
BOTPG-ET-403-5: BIOCHEMISTRY LAB
Total Max. Marks-100 Total Credit-04
1. Estimation of DNA(DPA Method)
Estimation of total proteins [Bradfod/ Lowry’s]
Effect of pH on enzyme activity
Estimation of PPO oxidase from plant sample.
Estimation ofAscorbic acid [Calorimetric / volumetric]
Estimation of Riboflavin
Estimation of Phenolics [Folin — Ciocalteau]

Estimation ofTannins [Folin — DenisVanillin hydrochloride]

© o N o o~ Db

Separation of proteins by SD&GE
10. Determination of Nitrate reductase activity
11. Estimation of ascorbate peroxidase enzyme from plants
12. Estimation of carbohydrate Bynthrone reagent
Suggested Readings

1. Wilson, E. & Goulding, K.H. 2008 Biologists’Guide to Principles aritechniques of Practical Biochemistry
ELBS.

2. Jayaraman, J. 1985. Laboratory Manual of Biochemigfiley Eastern Limited. New Delhi.
3. Modern Experimental Biochemisir§drd Edn.) R.BoyeiBenjamin Cumming, 2000.

4. Practical Biochemistry Principle andTechnique (5th Edn.) KWilsen and J.Walker, Cambridge
University press. 2000.

5. Plant BiochemistryPM dey and J.B. Harborne, HarcoAsia Ltd.Academic press, 1997.
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SCHOOL OF LIFE SCIENCES Mm

Total

1.

© © N o 0 A~ DN

SEMESTER-IV (Practical): ELECTIVE P APER-V
BOTPG-ET-403-6: NATURAL PRODUCTS LAB
Max. Marks-100 Total Credit-04
Determination of tannins.
Determination of flavonoids.
Pharmacological screeningAfti-diabeticAgents.
Determination of anti-oxidant activity from local plants.
Screening of Crude Drugs fanti-microbial activity.
Phytochemical screening methods: Paper Chromatograb8y HPLC, Spectrometry
Estimation ofAlkaloids from local plants.
Identification of amino acids by Paper Chromatography

Identification and Estimation of Lipids

10. Qualitative determination of Phenols from local plants.

11. Determination of adulteration in crude drugs.

12. Determination of extractive value of crude drugs.

Suggested Readings

1.

2
3.
4

Horborne. J.B. 1983. Phyto chemical methods. Chapman and Hall. London.

Trease. (G&. and Evaned/.C.Pharmacognos$?2 Edition. BailliereTindall, East Bourne, U.K. 1983.
Kokate. C.K.Purohi.P. and S.B. Gokhale. Pharmacognosy Nivali Prakashan Publication.
Miller.L.P. Phyto chemistryl-3 volumed/an Nostrand, Reinhold Co. 1973.
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SEMESTER-IV (DISSERTATION): ELECTIVE P APER-VI
BOTPG-DV-404: DISSERTATION AND VIVA-VOCE)

Total Max. Marks-100

On any topic related to one of the following specialization assigned to the student:

1.

o oA W N

PlantTaxonomy and Biodiversity
Microbiology and Plant Pathology
Plant Biotechnology

Plant Ecology

Plant Biochemistry

Ethnopharmacology and Herbal Medicine

M.Sc Botany

Total Credit-04
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SCHOOL OF LIFE SCIENCES

DEPARTMENT OF BOTANY
Ph.D CourseWork Syllabus

Code Course Credit Marks
BOT-RS-C101 Research methodology in life sciences 04 100
BOT-RS-C102 Research Proposal 04 100
Any one of the following Elective (Advances in Plant Sciences) Courses:
BOT-RS-C103 Trends in Plant Biochemistry 04 100
BOT-RS-C104 Trends in Microbiology and Plant Pathology 04 100
BOT-RS-C104 Trends in Taxonomy, Biodiversity & 04 100
Conservation
BOT-RS-C106 Trends in Ecology 04 100
BOT-RS-C107 Trends in Biotechnology 04 100
BOT-RS-C108 Trends in Natural Products and 04 100
Ethnopharmacology
Total 12 300
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M.Phil/Ph.D Botany

BOT-RS-C101: RESEARCH METHODOLOGY (Common for School of Life Sciences)
Total Marks — 100 Total Credit — 04
UNIT |- RESEARCH DESIGN AND DATA COLLECTION 15 Hrs

Research methodology- definition,fdifent types of research design. Basic principles of experimental designs. Sampling
design- sample survesteps in sample design, criteria of selecting a sampling procedurefarehtlitf/pes of sample
designs. Methods of Data Collection: Primary and secondary data.

Literature collection and citation, bibliograp®Mriting skills - Preparation of research report, presentations, and
writing scientific paperimpact factorCitation factor Plagiarism, ISBN, ISSN.

UNIT 1lI- PROCESSING AND ANAL YSIS OF DATA AND SAMPLING 15 Hrs

Processing operations, elements/types of analysis, statistics in research, measures of centraldispdesion,
asymmetryrelationships. Simple regression analysis, multiple correlation and regression, partial correlation, associatior
in case of attributes and other measures.

UNIT Ill- TESTING OF HYPOTHESES 15 Hrs

Basic concepts of testing of hypothesis, procedures for hypothesis testing. Hypothesis testiatefoceifbetween
means, hypothesis testing for comparing two related samples, hypothesis testing of propestiogshe equality
of variances of two normal populations, hypothesis testing of correlatioiicger@f Chi square test

UNIT IV- ANALYSIS OF VARIANCE AND COVARIANCE 15 Hrs

Analysis ofVariance and Covariance (basic principles of one-Md®VA, two-way ANOVA andANCOVA).
Multivariate analysis techniques (Characteristics and applications, classification of Multivariate analysis, important
multivariate techniques, important method of factor analysis).

Ethics in research.
Suggested Readings:
1. Bernard RosneB. 2005.Fundamentals of Biostatistic6th edition Duxbury Press.

2. Gerry, Q. Pand Keough, M. J. 200Experimental Design and Datanalysis for Biologist€ambridge
Univ. Press.

3. Kothari, C.R. 2004Reseacth MethodologyMethods & €chniques2nd Revised Edition. NeAge
International Publishemdia.

Norman, N. Gand $einer D. 2008. Biostatisticsthe Bae Essentials3rd edition, BC Decker Inc.
Paulson, D. S. 2008&iostatistics and Miavbiology. Springer
Sokal, R. R. and Rohlf,.B. 2008Introduction to BiostatisticsDover Publication.

N oo o b

Laake, B, Benestat, H.B. and Olsen, B.R. 20Béseach Methodology in the Medical and the Biological
SciencesAcademic Press, UK.
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SCHOOL OF LIFE SCIENCES

COURSE-Il: ADVANCES IN PLANT SCIENCES (ELECTIVES)
BOT-RS-C102:TRENDS IN PLANT BIOCHEMISTR Y
Total Marks — 100 Total Credit — 04
UNIT-I: ENZYMOLOGY 15 Hrs

Extraction and purification of enzymes; application of enzymes in food and drink industries; enzymes and in-born
errors in metabolism; preparation and application of immobilized enzymes; enzymes and recombirtaohDdégy

UNIT- Il: HORMONES & SIGNAL TRANSDUCTION 15 Hrs

Hormonal regulation of plant growth and development, sifragisduction, Role of PGR in agriculture and horticulture,
Auxin signal transduction pathway; Gibberellin signaling and its signific#®&;signal transduction pathway

UNIT- Ill: PLANT STRESS RESPONSES 15 Hrs

Biotic andAbiotic stress; Physiological and Biochemical responses of plants to environmental stress; Plant response
to salinity and chilling stresépiotic stress and secondary metabolite production. Development of transgenic plants
for abiotic stress tolerancetr8ss Proteins in plants; biochemistry of plant defense reactions; plant responses to
herbivory control of plant pathogen by genetic engineering.

UNIT-IV: INSTRUMENT ATION IN PLANT BIOCHEMISTR'Y 15 Hrs

Construction and principles of light, electron and scanning probe microseeplifugation: diierential, density
Principles of spectrophotometry and spectroscopy; biomolecules separation, detection and estimation methods metho
HPLC

Suggested Readings:

1. L.Taizand E. Zeiger (2002) Plant Physiology (Second Edition) SirAgseciates Inc Publishers Sunderlands,
Massachusetts

H.W. Heldt (1997) Plant Biochemistry and Molecular Biology Oxford University Press
W.G Hopkins (1985) Introduction to Plant Physiology JuVitey and Sons, Inc. NeWork
Methods in Enzymology Colowick and Caplkacademic Press, NeXork

o & 0N

Coombs, Hall, Long and Scurlik (1988 chniques in Bioproductivity and PhotosynthesisgP@n Press,
Oxford

6. Hall, Sccurlik, BolharNordenKamf, Leagood and Long (1993) Photosynthesis and production in a Changing
EnvironmentA Field and Laboratory Manual, Chapman and Hall Publication

7. Buchnan, B.B., Gruisseriy. and Jones, R.L.(2000) Biochemistry and Molecular Biology of Plants. I.K.
International Pvt.Ltd., New Delhi, Mumbai, Bangalore
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M.Phil/Ph.D Botany

BOT-RS-C103: TRENDS IN MICROBIOLOGY AND PLANT PATHOLOGY
Total Marks - 100 Total Credit — 04
UNIT I: PLANT DISEASE MANAGEMENT 15 Hrs

Molecular techniques for Identification and classification of fungi. Recent concept of plant defence: Mechanism of
sensing pathogenecijtgystemicAcquired Resistance (SAR), Biochemical defence, Biological control of plant
diseases, chemicals in plant disease management. Uses of modern biotechnological tools in crop mdeategient.

for host resistance to diseases.

UNIT 1l: ADVANCES IN FOOD MICROBIOLOGY 15 Hrs

Genetically modified foods. Biosensors in foAgplications of microbial enzymes in dairy industdyilization and
disposal of dairy by-product. Prebiotic and Probiotic. Functional foods- health claims and benefits, Development of
functional foods; Food Safety and Molecular Detection.

UNIT Ill: FERMENT ATION TECHNOLOGY 15 Hrs

Source of microbes, Isolation, selection and culture collection banks, Preservation of industrially important microbes
Sterilization techniques,t&in development (mutagenesis, metabolic engineering and recombinamne&hvues).

Types of fermentation processes: Solid state and sgechfarmentation, Batch, fed-batch and continuous fermentation
strategies and their applicatidrypes of fermenters (airlift, stirred tank and bubble column fermenter) Isolation and
genotypic identification of microganisms associated with the foods.

UNIT 1V: INSTRUMENT ATION IN PLANT PATHOLOGY AND MICROBIOLOGY 15 Hrs

Laboratory practices: General safety measures, Chemical hazards, Physical hazards, Biological hazards, waste dispo
Chromatography techniques, Electrophoresis techniques, Centrifugation techniques. Microscopy: Principles an
appplications of Light and Electron microscopyark field, Bright Field, Phase contrast, fluorescence, scanning &
transmission electron microscoermenterspectrophotometgdPLC, PCR machines.

Suggested Readings:

1. Dennis, E.S.etal, 1992 Plant Gene Research: Basic knowledgpglithtion. SpringetVerlagWien Publ.
NewYork.

2. Gengopadhyays 1984 Clinical plant pathologialyani Publ. New Delhi
NaneY.1 andThapliyal 1979, Fungicides in plant disease control. Oxford IBH, Publ. New Delhi.

Smith, J.E and D.R. Berrn1978.The filamentous fungiVol-I Industrial mycologyVol-1l Development
Mycologym, Edwardirnold Publ. London

Taiz, 1, and E. Zeigefl998. Plant physiologyinquerAssoc Inc. Publ. Nework.
Trehan. K.1994. BiotechnologWiley Eastern Ltd, New Delhi.
Vaidya, J.G 1995 Biology of the fungi, Satyajeet Prakashan, Pune.

©® N o o

Tamang, J.P2010. Himalayan Fermented Foods: Microbioldgytrition and Ethnid/alues. CRC Press,
Taylor and Francis Group, NeYork, USA.

9. Tamang, J.Rand Kailasapath¥K. 2010. Fermented Foods and Beverages oMiridd. CRC Presslaylor
and Francis Group, NeMork, USA.

10. Tamang, J.P2014. Health Benefits of Fermented Foods and Beverages. CRCTRsdss,and Francis
Group, Newvork, USA.
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SCHOOL OF LIFE SCIENCES

BOT-RS-C104: TRENDS IN TAXONOMY AND BIODIVERSITY CONSERVATION
Total Marks - 100 Total Credit — 04
UINIT -I: TAXONOMY AND BIODIVERSITY 15 Hrs

The principles and practicesTdxonomyThe role ofTaxonomyThe Global biodiversity assessment, measures of
biodiversity diversity indices, biodiversity values, use and importance of biodivarsiatened biodiversitynajor
causes of biodiversity loss. RET species.

UNIT-II: VARIATION, BIOSYSTEMA TICS AND EVOLUTION 15 Hrs

Developmental, experimental and genetic variations; concepts of systematic botany; origin and early evolution o
angiosperms, with reference to recent findifgxonomic literature, floras, taxonomic accounts, revisionary studies.

UNIT-III: PLANT CLASSIFICATIONS 15 Hrs

Phenetic methods, molecular systematics, cladastic methods, phylogenetic aRdysigssification. Diagnostic
features, systematic position anirdfies of major groups of flowering plants recognized\PG classification:
Basal angiosperms, Magnoliids, Monocots, Commelinids, Eudicots, Core Euasterids-II.

UNIT-IV: INSTRUMENT ATION IN PLANT SYSTEMATICS 15 Hrs

Techniques in Botanical specimens preservation; Laboratory drawing; Basic of GPS and plant phenology; Microscop
and micrometry-light, electron, scanning probe; Centrifugation typésretitial and density gradient; Principles of
spectroscopy; diérent types of mass spectrometry methods. Principles of chromatography; Protein sequencing methods
DNA Bar coding and DNA fingerprinting, strategies for genome sequencing.

Suggested Readings:

1. Ray Samit and\. K. Ray (ed.) 2006. Biodiversity and Biotechnologjjew Central Booldgenc(p.) Ltd.
Kolkata; India.

2. Singh Gurucharan 2010. Plant systemadtitintegrated approach. Science publiskiSA.

3. Judd,W.S., Campbell, C.S., Kollogg, E.A.tevens, F. and Donoghue M.J. 2008. Plant systematic:
phylogenetic approach. Sircuissociates, Inc.

4. Futuyma D.J. 2009. Evolution. Sinauessociates, INC. Publishers, Sunderland. USA.

5. Groom, M.J., Mdk, GK. and Carroll, C.R. 2006. Principles of conservation biol8gguier
Associates, Inc.

6. Etelkaleadlay andt&phen Jury (ed.). 2006axonomy and plant conservation. Cambridge University press,
UK.

7. David Briggs 2009. Plant microevolution and conservation in human influenced ecosystems. Cambridge
University press, UK.John Bentley (2004).

8. Principles of measurement systems (4th Edition). Pearson Education; 4th edition, ISBN-10: 0130430285.
9. H.W. Heldt (1997) Plant Biochemistry and Molecular Biology Oxford University Press
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M.Phil/Ph.D Botany

BOT-RS-C105:TRENDS IN PLANT ECOLOGY
Total Marks — 100 Total Credit —04
Unit-l: CURRENT SCENARIO OF ECOLOGY 15 Hrs

Globalization and ecologimportance of ecologyrelationship between climate change and ecological studiest Ef
of climate change and strategies of mitigation, CO2 fertilizatifmeedn plants, Ecosystem services and payment for
ecosystem services(PES), Carbon trading, Ecological footprint, Image of Ecology Economics.

Unit-1l: METHODS AND TECHNIQUES FOR ECOLOGICAL STUDIES 15 Hrs

Different methods used for ecosystem analysis- Qualitative and quantitative approaches, Methods of estimation «
plant productivity Tools to study global climate chand®ols to restore degraded ecosystems, Modern techniques
and tools for ecological studies- GPS,GIS and remote sensing, Computer simulated models, Data loggers, soft war
and sensors.

Unit-1ll: ECOLOGICAL RESEARCHAND ACTS AND POLICIES 15 Hrs

National Forest policy 1988, National Biodiversity Policy 1998, National Biodiveksit2002, National policy on
wetlands 2005, REDD+, Kyoto protocol, Rio Earth summit, G- Summits, Durban agreemgfatlconvention
2015

Unit-1IV: INSTRUMENT ATION IN ECOLOGY 15 Hrs

Centrifugation- high speed and ultra; Principles of spectroscopyikible, IR, FTIR, Raman, MS, NMR; Principles

of spectrophotometer; Principles of chromatography- ion exchange, gel filtration, hydrophobic interaction, Radiobiology
and uses. Calibration and maintenance of instruments. Demonstration of relevant techniques used in ecologic
research.

Suggested Readings:
1. Comin EA (Ed.)( 2010). Ecological restoration - a global challenge. Cambridge University Press
2. De Blij, H.J. (2006). Human geograplspulture, society and space (7th edition). Mfiley and Sons

3. Akimasa Suni, Kensuke,,FandAi, Hiramatsu.(2010)Adaptation and mitigation strategies for climate
change. SpringeBurroughs

4. Mandal, BB and Nandi, N.C. (2009). Biodiversity concept, conservation and bioculisieen Books Pvt.

Ltd
JOURNALS:
1. Nature
Plant and sail
Ecology

International journal of Ecology and environmental sciences

Tropical Ecology

o oA w N

Plant Biology and Biochemistry
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SCHOOL OF LIFE SCIENCES

BOT-RS-C106: TRENDS IN PLANT BIOTECHNOLOGY
Total Marks - 100 Total Credit — 04
UNIT-I: THEORETICAL FRAMEWORK FOR PLANT BIOTECHNOLOGY 15 Hrs

Totipotency: Methods and applicatiofisansgenics: development, applications and ethical concerns; Molecular
markers: development and analyses; Dd¢guencingTheory and applications; Functional genomiggproach,
analysis and applications, Genome editing: CRISPR etc., GLP; writing publications, grant proposals and reports.

UNIT-II: TOOLS & TECHNIQUES IN PLANT BIOTECHNOLOGY 15 Hrs

Plant Cell andissue culture: Laboratory@anization, Laboratory contaminantssitontrol measures, methods of
sterilization, aseptic culture, culture offdifent explants; Isolation of nucleic acids, vectors and uses, PCR & R
PCR, Genomic and cDNA library preparation, DNA and RNA hybridization, RNAi, Genome sequencing approaches,
data collection preparation and analysis, softwares, experimental design, waste disposal.

UNIT-III: BIOINFORMA TICS 15 Hrs

Major bioinformatic resources and search tools; Sequence and structure databases; Sequence analysis (file form:
scoring matrices, sequence alignment, phylogeny); Data mining and analytical tools for genomic and proteomic
studies; Molecular dynamics and simulations (basic concepts including force fields, protein-protein, protein-nucleic
acid, protein-ligand interaction).

UNIT-IV: INSTRUMENT ATION IN BIOTECHNOLOGY 15 Hrs

Principles of microscopy-light, electron, fluorescent and confocal; Centrifugation- high speed and ultra; Principles of
spectroscopy-UWisible, IR, FTIR, Raman, MS, NMR; Principles of chromatography- ion exchange, gel filtration,
hydrophobic interaction, Radiobiology and uses. Calibration and maintenance of instruments.

Suggested Readings:
1. Agarwal, S.K.(2007) Bioinformatic&APH Publishing Corporation, New Delhi. 240.p

2. Glick, B.R. and Pasternak, J.J. (1994) Molecular Biotechnology: PrincipleAppiidation of ¥ RNA
PressWashington.

Gupta, K. (2006) Cell and Molecular Biology¥hird edition. Rastogi Publications, Meerut.

Kumar, S. and Flading M. (2005) Molecular Genetics and Breeding of Foress. International Book
Distributers, Lucknow436p.

5. MandalA.K. and Gibson, &. (2008) Forest Genetics ahcke Breeding. CBS Publishers and Distributers,
New Delhi. 268p.

Journals:

1. Applied Microbiology & Biotechnology
Biotechnology Letters
BiotechnologyTechniques
Indian Journal of Biotechnology

aor W

. Biotechnology Journal
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M.Phil/Ph.D Botany

BOT-RS-C107: TRENDS IN NATURAL PRODUCTS STUDYAND ETHNOPHARMACOLOGY
Total Marks - 100 Total Credit — 04
UNIT-I: NATURAL PRODUCTS 15 Hrs

Approaches available for drug development, role of natural products in new drug development. Bioactive compound:
from bacterial and fungal sources. Natural products as a guide (leads) for design of new drugs. Bioassay-directe
fractionation of natural products. Recent developments in plant based natural products for their activity as adaptogen
immunomodulators, memory enhancers, anti- inflammatory agents, anti-parasitics alongwith screening methods
isolation of active principle, mode of action and future prospects.

UNIT-II: ETHNOPHARMACOLOGY 15 Hrs

Definition, scope and applications in herbal medicines; Importance of ethnopharmacological studies. Plant chemical
in modern pharmacology: Biochemistry and pharmacology of atropirfejreafephedrine, opioids, taxMinca
alkaloids; drug improvement by structure modification and biotransformaioavailability and pharmacokinetics
aspects of herbal drugs with examples. Phytoequivalence, pharmaceutical equiétEdcrlidelines for assessment

of herbal drugs; authentication and standardization of herbal raw materials.

UNIT-IIl: HERBAL TECHNOLOGY 15 Hrs

Introduction, concepts and prospects. Phyto-technology- value addition to biodiversity through chemo prospection
Medicinal mushrooms for healthy life. Natural dyes for cotton and silk ind@&tope and uses of essential oil from
plants as perfumes and cosmetics. Preparation of perfumes from aromatic plants with special reference to tr
following Lemon grass, Palm-rosa, Lavend@ose, anietiver. Incorporating the herbal extracts in various cosmetic
formulations like Skin care preparations, Sunscreens, Hair care preparations.

UNIT-IV: INSTRUMENT ATION IN NA TURAL PRODUCTS STUDY 15 Hrs

Principles of microscopy-light, electron, fluorescent and confocal; Centrifugation- high speed and ultra; Principles of
spectroscopy-UWisible, IR, FTIR, Raman, MS, NMR; Principles of chromatography- ion exchange, gel filtration,
hydrophobic interaction, Radiobiology and uses. Calibration and maintenance of instruments.

Suggested Readings:
1. W.C.Evans &Trease, Pharmacognodybth edn.2008).B. Saunders & Co.Ltd., London.
2. A.N. Kalia, Textbook of Industrial Pharmacogno&p05, CBS Publishers, New Delhi.
3. Dr.PMukherjee, Quality control herbal drugs, 2005, Business Horizons, New Delhi
4

Dillon, B.S., Tyagi, R.K., Lal,A. and Saxena, S. (Eds.). 20@lant Genetic Resoces Management
Narosa Pub. House, New Delhi

5. Hurtmann, H.T, Kester D.E., Davies, H. and Geneva, R.L. 2004. Plant Propagation: Principle and
Practice. Prentice-Hall of India, New Delhi

6. Newman DJ, Cragg GM (2007) Natural products as sources of new drugs over the last 25 years. Journal c
Natural Products 70, 461-477.

7. Dewick, P M. (2009). Medicinal Natural ProducsBiosynthetidApproach. United Kingdom: Johiley
& Sons. 335-336.
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SCHOOL OF LIFE SCIENCES

BOT-RS-C108: RESEARCH PROPOSALPREPARATION

Total Marks -100 Total Credit — 04

Objective: To understand the preparation of Research Proposal through survey of literature in the chosen field o
research, identification of gaps in the knowledge and preparation of specific objectives to bridge the gaps witf
realistic budget requirement.

Activities:

Sources of research material, literature surgegnpiling records.

Collection of source documents- research papers, review, jmopdr reviews, theses, and conference
and project reports.

Preparation of submission of proposal to funding agencies.
Develop communication skills for presentation of proposal and justification of budget.

To understand and follow ethical issues in research
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M.Phil/Ph.D Botany

INTRODUCTION

North East in general and Sikkim in particular is highly suitable for cultivation of horticultural &®fse entire
country was realizing the potential of the Informati@thnology (IT) and Biotechnology (BT) boom, North East
region genuinely poised for Horticulture revolutido.fulful the rightful aspiration of this region an Integrated B.Sc-
M.Sc course on Horticulture was introduced in 2009 under the Department of Horticulture.

B.Sc (Horticulture) is déred as a four year degree course and divided into eight semesters with a total credit of 160
(89 theory and 71 practical).In each semester maximum credit limt is kept at 22 so that burden in single semester c:
be reduced.

The course curriculum is designed based on the basic frame work given by the Indian CAgricillbéiral Research

(ICAR) with more impetus given to the regional and local neBus course is truly interdisciplinary having subjects

of agro forestry agronomy biochemistry computer science, economics, environmental science, farm
engineering,management, microbiolpgyal sociologystatistics etc. along with horticulture as its cdtemake the

course more professional, experiential learning with 15 credits each has been introduced during the seventh ar
eighth semestdviajor emphasis has been given for the local and regional needs keeping in viganaf production
practices.

Courses are denoted by course code. Course code has two parts the alapahabets denotes the subject and hum
denotes the number of the couskkthe courses are given four letter alphabet code followed by three digit numeral
code i.e. HOR 214. HOR implies the couse is f@red under horticulture subject and in numeral first digit (2)
denotes year of study i.e second ysacond digit denotes semester (1) i.e first semester and third digit (4) denotes
number of course in that semester i.e. fourth course.

* Course code will be adopted as per University guidelinegimgwith ICAR coding
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DEPARTMENT OF HORTICUL TURE
Syllabus for B.Sc. Hotticultur e

Course Code Course Name Credits
SEMESTER I
HORT UG 101 | Elementary Statistics & Computer Application 2+1
HORT UG 102 | Fundamentals of Soil Science 1+1
HORT UG 103 | Introduction to Major Field Crops 1+1
HORT UG 104 | Elementary Plant Biochemistry & Elementary Biotechnology 2+1
HORT UG 105 | Introductory Crop Physiology 1+1
HORT UG 106 | Fundamentals of Horticulture 2+1
HORT UG 107 | Introductory Economics 2+0
HORT UG 108 | Fundamentals of Plant Protection 2+1
HORT UG 109 | English/ Regional Language 1+0
TOTAL 14+7(21)
SEMESTER 11
HORT UG 201 | Tropical and Subtropical Fruits 2+1
HORT UG 202 | Tropical and Subtropical Vegetables 2+1
HORT UG 203 | Elementary Agro-meteorology 1+1
HORT UG 204 | Water Management in Horticultural Crops 1+1
HORT UG 205 | Plant Propagation and Nursery Management 1+2
HORT UG 206 | Growth and Development of Horticultural Crops 2+1
HORT UG 207 | Introductory Microbiology 1+1
HORT UG 208 | Principles of Genetics and Plant Breeding 2+1
TOTAL 12+ 9 (21)
SEMESTER III
HORT UG 301 | Ornamental Horticulture 2+1
HORT UG 302 | Temperate Vegetables and tuber crops 2+1
HORT UG 303 | Fundamental of Extension Education & Rural Sociology 2+1
HORT UG 304 | Genetic Resources Management & Intellectual Property Rights 2+1
HORT UG 305 | Temperate Fruits 2+1
HORT UG 306 | Commercial Floriculture 2+1
HORT UG 307 | Environmental Science 2+1
HORT UG 308 | North East Study Tour (Winter Vacation) 0+1
TOTAL 14+8 (22)
SEMESTER 1V
HORT UG 401 | Spices and Condiments 2+1
HORT UG 402 | Post Harvest Management of Horticultural Crops 2+1
HORT UG 403 | Plantation Crops 2+1
HORT UG 404 | Breeding of Fruits, Plantation &Medicinal Plants 2+1
HORT UG 405 | Integrated Insect- Pest Management of Fruits, Plantation & | 2+1
Medicinal plants
HORT UG 406 | Integrated Disease Management of Fruits, Plantation & Medicinal | 2+1
plants
HORT UG 407 | Integrated Nutrient Management and Soil and Plant Tissue analysis | 2+1
TOTAL 14+7 (21)
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SEMESTER V

HORT UG 501 | Arid and Minor Fruits 1+1

HORT UG 502 | Production and Post Harvest Management of Medicinal and | 2+1
Aromatic Crops

HORT UG 503 | Integrated Insect- Pest Management of Vegetables, Flowers & | 2+1
Spices

HORT UG 504 | Integrated Disease Management of Vegetables, Flowers & Spices | 2+1

HORT UG 505 | Breeding of Vegetables, Flowers & Spices 2+1

HORT UG 506 | Farm Mechanization in Horticultural Crops 2+1

HORT UG 507 | Principles of Landscaping 1+1

HORT UG 508 | Weed Management in Horticultural Crops 1+1
TOTAL 13+8 (21)
SEMESTER VI

HORT UG 601 | Protected Cultivation of Horticultural Crops 2+1

HORT UG 602 | Apiculture, Sericulture andMushroom Production 1+2

HORT UG 603 | Processing and Value Addition of Horticultural Crops 1+2

HORT UG 604 | Seed Production of Vegetable and Flowers 2+1

HORT UG 605 | Horti-Business Management 2+1

HORT UG 606 | Organic Farming 1+1

HORT UG 607 | Introductory Agroforestry & Agri-Horti Tourism 2+1

HORT UG 608 | Orchard Management 1+1
TOTAL 12+10 (22)
SEMESTER VII

HORT UG 701 | Experiential Learning (Professional Package & | 5+10
Industrial/Institutional Attachment)

HORT UG 702 | All India Study Tour (Winter Vacation) 0+1
TOTAL 5+11 (16)
SEMESTER VIII

HORT UG 801 | Experiential Learning (Professional Package & Rural Horticultural | 5+10
work Expierence)

HORT UG 802 | Physical Education/ NSS/NCC 0+1
TOTAL 5+11 (16)
GRAND TOTAL CREDITS 89+71= 160

63
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Semester |
HORT UG 101. Elementary Satistics and ComputerApplication Gedits: 2+1

Teaching Hours 40+40= 80
Unit 1: Basic concepts (8 lectures)

Variable statistics, types and sources of data, classification and tabulation of data, construction of frequency distributiol
tables, graphic representation of data, simple, multiple component and percentage, bar diagram, pie diagram, histogra
frequency polygon and frequency curve average and measures of location, mean, mode, median, geometric me:
harmonic mean, percentiles and quadrilles, for raw and grouped data.

Unit 2: Dispersion (6 lectures)
Range, standard deviation, variance, fioeint of variation for raw and grouped data.
Unit 3: Probability (6 lectures)

Basic concept, additive and multiplicative laWwkeoretical distributions, binominal, poison and normal distributions,
sampling, basic concepts, sampling vs. complete enumeration parameter and statistic, sampling methods, simg
random sampling and stratified random sampling.

Unit 4: Tests of Significance (6 lectues)

Basic concepts, tests for equality of means, and independent and paired t-tests, chi-square test for application
attributes and test for goodness of fit of Mendelian ratios.

Unit 5: Corr elation (6 lectures)

Scatter diagram, correlation cdiefent and its properties, regression, fitting of simple linear regression, test of
significance of correlation and regression Giognt.

Unit 6: Computer application (8 lectures)

Introduction to computers and personal computers, basic concepts, operating system, \Did&aavs] introduction
to programming languages and programming techniques, fit® Ghtroduction to Multi-Media and its application.
VISUAL BASIC-concepts, basics and programming techniques, introduction to statistical packages.

Practicals:

Construction of frequency distribution table and its graphical representation, histogram, frequency polygon, frequenc
curve, bar chart, simple, multiple, component and percentage bar charts, pie chart, mean, mode for row and group
data, percentiles, quadrille, and median for row and grouped datécieoeDf variation, ‘t'test for independent,

will equal and unequal variants, paired ‘t’ test, chi-square test for contingency tables and theoretical ratios, correlatiol
and linear regressiontulies on computer component§lFSUAL BASIC, programming techniques, MSfioé.
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HORTUG 102. Fundamentals of Soil Science Credits:1+1
Teaching Hours 20+40= 60
Unit 1: Concept of sail (3 lectures)

Composition of eartls’ crust, soil as a natural body — major components. Soil Forming Factors Eluviations and
illuviation formation of various soils.

Unit 2: Physical properties of soil (4 lectures)

Physical parameters; texture — definition, methods of textural analysis,staskassumption, limitations, textural
classes, use of textural triangle; absolute specific gralgfinition, apparent specific gravity/bulk density — factors
influencing, field bulk densityRelation between BD (bulk density), PD — practical problems. Pore space — definition,
factors afflecting capillary and non-capillary porosigpil structure, definition, classification, clay prism like structure,
factors influencing genesis of soil structure.

Unit 3: Sail air, soil temperature and soil colour (3 lectures)

Soil air, air capacity composition, factors influencing, amount of air space, soil air renewal. Soil temperature,
sources and distribution of heat, factors influencing, measurement, chemical properties. Soil colour — definition, its
significance, colour variable, value hue and chroma. Munsell colour chart, factors influencing, parent material, soil
moisture, aganic matter

Unit 4: Soil water (3 lectues)

Soil water forms, hygroscopic, capillary and gravitational, soil moisture constants, hygroscoficieugfvilting

point, field capacitymoisture equivalent, maximum water holding capaeitggy concepts, PF scale, measurement,
gravimetric — electric and tensiometer methods — pressure plate and pressure membrane apparatus — Neutron prot
soil water movement — classification.

Unit 5: Soil consistency and soil colloids (3 lectues)

Soil consistencgyplasticity Atterbeg’ s constants. Sail colloids,ganic, humus, ingranic, secondary silicate, clay
hydrous oxides. lon exchange, cation-anion importance, gaihimrmatter decomposition, pH and nutrient availability
soil buffering capacity

Unit 6: Remote sensing, soil formation and land capability classification (4 lectes)

Aerial photography — satellite of soil features their interpretation; soil orders; land capability classification; soil of
different eco-systems and their properties.

Practicals (40 Hrs.):

Basic laboratory techniques, handling of glasswares,estimation of soil - moisture, EGHESIE bulk density
Textural analysis of soil by Robinsanpipette method, cation exchange capaBitbynumeration of soil microbes,
Soil profile

—S”(K”\A UN|VERS|TY—

65




SCHOOL OF LIFE SCIENCES

HORTUG 103. Intr oduction to Major Field Crops Credits: 1+1
Teaching Hours 20+40= 60
Unit 1 : Basic concepts of Cop raising (6 lectures)

Classification and distribution of field crops, definitions and concept of multiple cropping, mixed cropping,
intercropping, relay and alley cropping.

Unit 2 : Cultivation of major field crops (14 lectues)
Cultural practices for raising major cereals, millets, pulses, oilseeds and fodder crops, green manuring, crop rotatiol
Practical 40 Hrs

Identification of crop plants, seeds and weeds. Preparation of cropping scheme- mono cropping, inter cropping
mixed cropping, relay cropping,alley cropping épplication of herbicides in field crops cultivation practices on
rice, maize, mustard, grams, kodo, nursery raising in rice.
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HORTUG 104. Elementary Plant Biochemistry & Elementary Biotechnology Credits:2+1
Teaching Hours 40+40= 80
Unitl: Carbohydrates (5 lectures)

Occurrence classification and structure, physical and chemical properties of carbohydrates, isomerism, optical activity
reducing propertyeaction with acids and alkalis.

Unit2: Proteins (5 lectures)

Proteins: Classification, function and solubilismino acids: classification and structure, essential amino acids,
properties of amino acids, colour reactions, amphoteric nature and isomerism; structure of proteins s¢xondary
tertiary and quaternary properties and reaction of proteins.

Unit 3: Lipids (5 lectures)

Classification, important fatty acids and triglycerides, essential fattyacids. Physical and chemical control of oils,
their rancidity phospholipids, types and importance.

Unit 4: Enzymes and vitamins (5 lectues)

Enzymes: Classification and mechanism of action; factfasteifg enzyme action, co-factors and coenzyiviésmins
and minerals as co-enzymes/ co-factors.

Unit 5: Plant pigments (2 lectures)
Plant pigment structure and function of chlorophyll, anthocyanins, xanthophylls and carotenoids, sterols, basic structur:
Unit6: Biosynthesis and metabolism (7 lectures)

Carbohydrate metabolism — glycolysis ar@dA-cycle; metabolism of lipids, fatty acid oxidation, biosynthesis of
fatty acids, electron transport chain, biogygtics of glucose and fatty acids, structure and function of nucleic acid
replication, transcription and translation.

Unit 7: Biotechnology (8 lectues)

History of plant biotechnologyFundamental principles, micro-propagation and scope for commercialization.
Application of micro-grafting in horticultural crops, meristem culture, anther culture, pollen culture, embryo culture,
callus culture, cell culture, somoclonal variation, protoplast isolation, culture, fusion and applications. Cryopreservation

Unit 8: Genetic engineering (3 lectures)

Genetic engineering and transgenics. Future scope and present trends, Importance of biotechnology in horticultur
biosafety issues.

Practicals (40 Hrs.):

Laboratory safety measures and first aid. Preparation of standard solutions and reagents. Carbohydrates :qualitati
reaction, estimation of starch, reducing and non-reducing sugars; estimation of proteins byslmetand. Estimation

of free fatty acids; determination of iodine number of vegetableJitsnins : estimation of ascorbic acid. Paper and

thin layer chromatographgerilization techniques, extraction and quantification of DNA, basic techniql&s in
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HORTUG 105. Intr oductory Crop Physiology Credits: 1+1
Teaching Hours 20+40= 60
Unit 1: Water Relations in Plants (2 lectures)

Role of water in plant metabolism, osmosis inhibitiorfugibn, water potential and its components, measurement of
water potential in plants, absorption of wateechanism of absorption and ascent of sap.

Unit 2: Guttation and Transpiration (3 lectures)

Stomata: &ucture, distribution, classification, mechanism of opening and closing of stomata. Osmotic pressure,
guttation, stem bleeding; transpiration methods and mechanism and fdettingfranspiration.

Unit 3: Dr ought and otherstresses (2 lectues)

Drought, Diferent types of abiotic stresses; wdtea, cold, acid, salt, heavy metal, ozone stress and tolerance;
mechanism of tolerance.

Unit 4: Plant Nutrition (4 lectures)
Essentiality of nutrients- criteria and classification, mechanism of absorption and its role in plant metabolism.
Unit 5: Photosynthesis and espiration (6 lectures)

Photosynthesis, structure and function of chloroplast, dark and light reactions, cyclic and non-cyclic electron transfel
CQ, fixation — G, C, and CAmetabolism, advantages of C4 pathwrlyotorespiration and its implications, factors
affecting photosynthesis.

Unit 6: Plant Hormones (3 lectures)
Phytohormones, physiological role in controlling plant processes.
Practicals (40 Hrs.):

Measurement of water potential, osmosis & root presstieet8re of the stomata, distribution, opening and closing

of the stomata, measurement, transpiration and calculation of transpirational pull. Importance of light and chlorophyl
in photosynthesis in horticultural crops, estimation of phenols, studying plant movements, root initiation in
cuttings.Estimation of plant pigments-chlorophyll, carotenoids, xanthophylls etc.
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HORTUG 106. Fundamental of Horticultur e Credits: 2+1
Teaching Hours 40+40= 80
Unitl: Hor ticultural cr ops: classification, status, expds and agio-climatic zones (5 lectures)

Classification of horticultural crops, economic importance and and their culture and nutritive value, area and production
fruit and vegetable zones of India and ofefiént states, exports and imports.

Unit 2: Nursery and orchard management (10 lectures)

Nursery management practices, soil and climate, vegetable gardens, nutrition and kitchen garden and other types
gardens, principles and planning and layout, management of orchards, planting systems and planting densities.

Unit 3: Production technology (20 lectues)

Production practices for fruit, vegetable and floriculture crops, nursery techniques and their management. Principle
and methods of pruning and training of fruit crops, types and use of growth regulators in horticulture, water managemen
weed management, fertility management, cropping systems, intercropping, multi-tier cropping, mulching, bearing
habits in fruits, factors influencing the fruitfulness and unfruitfulness. Rejuvenation of old orchards, top working and
frame working.

Practicals (40 Hrs.):

Features of orchard, planning and layout of orchard, tools and implements, layout of nutrition garden, preparation o
nursery beds for sowing of vegetable seeds, digging of pits for fruit plants, digging of pits,planting systems, training
and pruning of orchard trees, preparation of fertilizer mixtures and field application, preparation and application of
growth regulators, layout of dérent irrigation systems, identification and management of nutritional disorder in

fruits and vegetables, assessment of bearing habits, maturity standards and harvesting, grading, packaging and storz
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HORTUG 107. Intr oductory Economics Credits: 2+0
Teaching Hours: 40+0=40
Unit 1: (2 lecture)

Nature and scope of economics, definition and concepts, divisions of economics, economic systems, approaches
the study of economics.

Unit 2: (4 lectures)
Consumption — theory of consumer behavjitaws of consumption, classification of goods.
Unit 3: (6 lectures)

Wants — their characteristics and classification, utility and its measurement, cardinal and ordinal, law of diminishing
maurginal utility, law of equi-maginal utility, indifference curve and its properties, consumer equilibrium.

Unit 4: (6 lectures)

Theory of demand, demand schedule and curve, market demand. Price, income and cross EfagtEigw of
family expenditure — consurmisrsurplus.

Unit 5: (6 lectures)
Theory of firm, factors of production — land and its characteristics, labour and division of taboties of population.
Unit 6: (6 lectures)

Capital and its characteristics — classification and capital formation. Enterprises — forms of bugarezatmn —
merits and demerits.

Unit 7: (4 lectures)

Laws or return — law of diminishing nginal return — cost concepts. Law of supply — supply schedule and curve
elasticities.

Unit 8: (6 lectures)

Market equilibrium, distribution — theories of rent, wage, interest and profit. Price determination and forecasting
under various market structures.
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HORT UG 108. Fundamentals of Plant Potection Credits: 2+1
Teaching Hours 40+40= 80
Unit 1:Intr oduction to phytopathology (4 lectures)

Introduction to the science of phytopatholpitgyobjectives, scope and historical background. Classification of plant
diseases, symptoms, signs, and related terminologies.

Unit 2: Parasitic and non-parasitic plant diseases (10 lectures)

Parasitic causes of plant diseases (fungi, bacteria, viruses, phytoplasma, protozoa, algae and pheneno gamic para:
plants, their characteristics and classification. Non-parasitic causes of plant diseases. Infection process. Survival al
dispersal of plant pathogens.

Unit 3: Plant disease and its management (5 lectures)

Plant disease epidemiolgdgrecasting and disease assessment. Principles and methods of plant disease managemel
Integrated plant disease management.

Unit 4: Intr oductory entomology (8 lectures)

Introduction to phylum arthropoda. Importance of class Insecta. Insect dominance. Definition, division and scope o
entomology

Unit 5: Insect morphology and anatomy (10 lectures)

Comparative account of external morphonology-types of mouth parts, antennae, legs, wings and 4eatiaiia.

of digestive, excretorynervous and reproductive systems. Postembryonic development, Metamorypesof

larvae and pupa. Classification of insects upto orders and families of economic importance and their distinguishe
characters.

Unit 6: Intr oduction to non insect pests (3 lectures)
Nemoteds, birds, bats, rodents,molluscs, mites etc,
Practicals (40 Hrs.):

Familiarity with general plant pathological laboratory and field equipmenidy $f disease symptoms and signs

and host parasite relationship. Identification and isolation of plant pathogenss ositlates. Preparation of
fungicidal solutions, slurries, pastes and their applications.Insect collection and preservation. Identification of importan
insects. General bodyganization of insectst&y on morphology of grasshoppBreparation of permanent mounts

of mouth parts, antennae, legs and wings. Dissection of grasshopper and caterpillar for study of internal morpholog;
Observations on metamorphosis of larvae and pupaly.$n insect traps
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HORTUG 1089. English/ Regional Language Credits:1+0
Teaching Hours: 20+0=20 Hrs.
Unit 1: Grammar (6 lectures)

Grammatical Focus- Grammatical &&ctural aspects covering Parts of Spe&ehseVoice, Clause, Preposition,
Degrees of Comparison, Synonymagtonyms, etc; Identifying &nalysing Grammatical Errors including errors
in Spelling & Punctuation.

Unit 2: Reading and writing (6 lectues)

Reading-Vocabulary Building; Comprehension; Interpretation; Summaridiiting- Letter Writing — Formal,
Informal;Accepting & Declining Invitations; Precis®riting, EffectiveWriting- Business Correspondences (Letter
Fax, e-mail) for Making Enquiries, Placing Ordefssking & Giving Information, Registering Complaints, Handling
Complaints; Drafting notices; Draftifgdvertisements; Jolpplications.

Unit 3: Speaking, pronunciation and listening (8 lectues)

Speaking- Interactive Communication like Introducing Self, Greetings, Conversations, etc; Business Etiquettes!
Impromptu Speech; Debate; Role Play; Presentations. Pronunciation- appropriate stress, intonatihistelairity-
Understanding — Spoken English, Formal English; Exercises.
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Semester Il

HORTUG 201. Tr opical and Subtropical Fruits Credits: 2+1
Teaching Hours 40+40= 80

Unit 1: Classification (2 lectures)

Horticultural classification of fruits including genome classification. Horticultural zones of India, Charecteristics of
Troipcal and sub tropical fruit

Unit 2: Production technology of tiopical and subtropical fruits (20 lectas)

detailed study of area, production and export potential, varieties, climate and soil requirements, propagation technique
planting density and systems, after care, training and pruning. Management ohwistent and weeds, special
horticultural techniques including plant growth regulators, their solution preparation and use in commercial orchards
Physiological disorders. Post-harvest technglbgyvest indices, harvesting methods, grading, packaging and storage
of the following crops.

Mango, Banana, Grapes, Citrus, Papaya, Sapota, Guava, Pineapple, Jéakdfcaido, Mangosteen, Litchi,
Carambola, Durian and Passion fruit.

Unit 3: Production problems and its management (8 lectures)

Bearing in Mango, guava and Citrus, causes and control measures of special production problems, alternate al
irregular bearing. Seediness and kokkan disease in banana, citrus decline and pineapple flowering.

Unit 4: Crop specific special poduction techniques (10 lectas)

Bud forecasting in grapes, sex expression and seed production in papaya, latex extraction and crude papain producti
pineapple flowering, economics of production.

Practicals (40 Hrs.):

Description and identification of varieties based on flower and fruit morpholo@&8T Fruits. Training and

pruning of Grapes, Mango, Guava and Citrus. Selection of site and planting system, pre-treatment of banana sucke
desuckering in banana, sex forms in papaya. Use of plastics in fruit prodisiono commercial orchards and
diagnosis of maladies. Manure and fertilizer application including bio-fertilizer in fruit crops, preparation and
application of growth regulators in banana, grapes and mango, latex extraction and preparation of crude papail
Ripening of fruits, grading and packaging, production economics for tropical and sub-tropical fruits.
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HORT UG 202. Tropical and Subtropical Vegetables Gedits: 2+1
Teaching Hours: 40+40=80 Hrs.

Unit 1: Intr oduction (2 lectas)

Area, production, economic importance and export potential of tropical and sub-tropical vegetable crops. Descriptiot
of varieties and hybrid, climate and soil requirements, seed rate, preparation of field, nursery practices; planting fo
directly sown/transplanted vegetable crops, Spacing, planting systems water and weed management; nutrie
management and deficiencies, use of chemicals and growth regulators. Cropping systems, harvestand yield. Econom
of cultivation of tropical and sub-tropical vegetable crops; post-harvest handling and storage of following crops.

Unit 2: Tomato, Brinjal, Chillies (6 lectures)
Unit 3: Okra (2 lectures)
Unit 4: Amaranthus (2 lectures)
Unit 5: Cluster Beans, Cowpea, Lab-Lab, Snap Bean, (6 lectures)
Unit 6: Cucurbits, (10 lectures)
Unit 7: Moringa, Curry Leaf, Portulaca and Basella. (8 lectures)
Unit 8: Off season production technique (4 lectures)

Practicals (40 Hrs.):

Identification and description of tropical and sub-tropical vegetable crops and their seeds; nursery practices an
transplanting, preparation of field and sowing/planting for direct sown and planted vegetable crops. Herbicide use il
vegetable culture; top dressing of fertilizers and intercultural; use of growth regulators; identification of nutrient

deficiencies. Physiological disordétarvest indices and maturity standards, post-harvest handling and storage, seed
extraction cost of cultivation for tropical and sub-tropical vegetable crops. Pot raising of vegetables.
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HORT UG 203. Elementary Agro-meteormlogy Cedits: 1+1
Teaching Hours: 20+40=60 Hrs.
Unit 1: Atmosphere (4 lectws)

Structure of atmosphere; weather elements, solar radiations, temperature, atmospheric pressure, wing, humidit
evaporation, rainfall, clouds, hydrologic cycle, monsoon and season.

Unit 2: Abnormalities in weather (8 lectures)

Floods, droughts, cyclones, other abnormalities; weather forecasiangjzations, essentials of weather forecasting,
forecasting information, types of weather forecasting, methods of forecasting; weather modifications- artificial rain
making, reduction in wind velocity and its losses, protection against frost damage, heat trapping.

Unit 3: Influence of climate on crops (8 lectures)

Agro-climatic zones of India,solar radiations-photosynthetecefphotoperiodic ééct, other dkcts, utilization of

solar engyy; cardinal temperatures, cool season crops, warm season crops, influence of temperature on growtt
growing degree days, photo thermal units, extreme temperature chilling requirementsrainfall climegl@tgy
humidity-water relation, leaf growth, photosynthesis and pollination.

Practicals (40 Hours):

Measurement of maximum and minimum air temperatures, soil temperatures, rain fall, open pan evaporation an
evapo-transpiration. Determination of vapour pressure relative hunaitfitgspheric pressure, wind speed and wind
direction. Processing, tabulation and presentation of weather data.
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HORT UG 204. Water Management in Hotticultural Cr ops Credits:1+1
Teaching Hours: 20+40=60 Hrs.
Unit 1: Water resources (3 lectures)

Importance of watemwater resources in IndiArea of diferent crops under irrigation, function of water for plant
growth, efect of moisture stress on crop growth- Deficit & excess.

Unit 2: Soil water relation (3 lectures)

Available and unavailable soil moisture — distribution of soil moisture, water budgeting — rooting characteristics ,
moisture extraction pattern.

Unit 3: Water requirement of hotticultural cr ops (4 lectures)

Lysimeter studies, Plant water potential climatological approach ,use of pan evaporimeter — factor for crop growtt
stages, critical stages of crop growth for irrigation.

Unit 4: Irrigation scheduling (4 lectures)

Irrigation scheduling — diérent approaches, methods of irrigation surface and sub-surface pressurized methods viz.,
sprinkler and drip irrigation, their suitabiljtynerits and limitations, fertigation, economic use of irrigation water

Unit 5: Irrigation management (4 lectures)

Water management problem, soils quality of irrigation watggation management practices forfdient soils and
crops. Layout of dferent irrigation systems, drip, sprinkleayout of under ground pipeline system and drainage.

Practicals (40 Hrs.):

Measurements of irrigation water by using water measuring devices, use of common formula in irrigation practices
practicing of land leveling and land shaping implements, layout fiereift methods of irrigation. Estimation of soil
moisture constants and soil moisture by usingeht, methods and instruments, scheduling of irrigatioferdift
approaches, practicing use of instruments, estimation of irrigafioiee€y and water requirements of horticultural
crops, irrigation planning and scheduling, soil moisture conservation practices. Models for watershed managemer
lay out for irrigation systems.
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HORT UG 205. Plant Propagation and Nursey Management Credits:1+2
Teaching Hours: 20+40=60 Hrs.
Unitl: Basics of Plopagation (6 lectures)

Propagation: Need and potentialities for plant multiplication, sexual and asexual methods of propagation, advantage
and disadvantages. Seed dormancy (scarification & stratification) internal and external factors, nursery technique:
apomixes — mono-embrofyolyembronychimera & bud sport.

Unit 2: Propagation Sructur es (3 lectures)

Mist chamber humidifiers, greenhouses, glasshouses, cold frames, hot beds, poly-houses, nursery (tools an
implements).

Unit 3: Propagation methods: Physiology and techniques (11 lectures)

Use of growth regulators in seed and vegetative propagation, methods and techniques of cutting, layering, graftin
and budding physiological & bio chemical basis of rooting, factors influencing rooting of cuttings and layering, graft
incompatibility scion-stock relationship and their influen@gsatomical studies of bud union, selection and maintenance

of mother trees, collection of scion wood stick, bud wood certification, techniques of propagation through specializec
organs, corm, runners, suckers etc. Micrografting, hardening of plants in nurseries. Nursery registration act. Insec
pest/disease control in nurse@ff season nursery production of vegetables.

Practicals (40 Hrs.):

Media for propagation of plants in nursery beds, pot and mist chaRveparation of nursery beds and sowing of
seeds. Raising of rootstock. Seed treatments for breaking dormancy and inducing vigorous seedling growth. Preparati
of plant material for potting. Hardening plants in the nurgergcticing diferent types of cuttings, layering, graftings

and buddings etc. Use of mist chamber in propagation and hardening of plants. Preparation of plant growth regulato
for seed germination and vegetative propagatiesit to a tissue culture laboratoiigging, labeling and packing of

fruit plants. Maintenance of nursery records. Use dediht types of nursery tools and implements for general
nursery and bud wood certification. Cost of establishment of a mist chagrémrhouse, glasshouse, polyhouse and
their maintenancd&op grafting, bridge grafting and nursery management. Nutrient and plant protection applications
during nursery
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HORT UG 206. Growth and Development of Hoticultural Cr ops Credits: 2+1
Teaching Hours: 40+40=60 Hrs.
Unit 1: Growth and development (6 lectures)

Growth and development -definitions, components, photosynthetic prodybtiaftgrea index (LAI) - optimum LAl
in horticultural crops, canopy developmentfeliént stages of growth, growth curves, growth analysis in horticultural
crops.

Unit 2: Plant Growth regulators (15 lectures)

Plant bioregulators- auxin, gibberellin, cytokinin, ethylene inhibitors and retardants, basic functions, biosynthesis,
role in crop growth and development, propagation, flowering, fruit setting, fruit thinning, fruit development, fruit
drop, and fruit ripening.

Unit 3: Seed development and dormancy (4 lectures)

Physiology of seed development and maturation, seed dormancy and bud dpcaiaseyand breaking methods in
horticultural crops.

Unit 4: Training and Pruning (5 lectures)

Pruning and training physiological basis of training and pruning source and sink relationship, translocation of
assimilates.

Unit 5: Flowering and its physiology (5 lectures)

Factors decting flowering, physiology of flowering, light -photoperiodism-long ,dstyort day and day neutral
plants, vernalisation and chilling temperature and its application in horticulture.

Unit 6: Fruit gr owth and development (5 lectures)

Physiology of fruit growth and development, fruit setting, factdiectihg fruit set and development, physiology of
ripening of fruits-climacteric and non climacteric fruits.

Practicals (40 Hours):

Estimation of photosynthetic potential of horticultural crops, leaf area index, growth analysis parameters including
harvest index, bioassay of plant hormones, preparations of hormonal solution and induction of rooting in cuttings
ripening of fruits and control of flower and fruit drop. Important physiological disorders and their remedial measures
in fruits and vegetables, seed viability by tetrazolium test, seed germination and breaking seed dormancy with chemice
and growth regulators.
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HORT UG 207. Intr oductory Micr obiology Cedits: 1+1
Teaching Hours 20+40=60
Unit 1: Intr oduction to microbiology (7 lectures)

History and Scope of Microbiolog¥he discovery of micro-ganism, spontaneous generation conflict, germ theory
of diseases, microbialfett on oganic and inaganic matterDevelopment of microbiology in India and composition
of microbial world.

Unit 2: Micr oscopy and Specimen Rparation (3 lectures)
The bright field microscope, fixation, dyes and simple stainintgréifitial staining.
Unit 3: Prokaryotic organism (10 lectures)

Difference between prokaryotic and eucaryotic cells. Procaryotic cell structure and fuiigpesf culture media

and pre-culture techniques. Microbial growth in models of bacterial, yeast and mycelial growth curve. Measuremen
of bacterial growth. General properties of viruses and brief description of bacterophages. General principle o
bacterial genetics, DNAs genetic materigntibiosis, symbiosis, intramicrobial and extra-microbial association.

Practicals (40 Hrs)

Examination of stained cells by simple staining and Gram staining. Methods for sterilization and nutrient agar
preparation. Broth culture, agar slopes, streak plates and pour plats, colony isolation and turbidometric estimation ¢
microbial growth.
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HORT UG 208. Principles of Genetics and Plant Beeding Credits: 2+1
Teaching Hours 40+40= 80
Unit 1: Intr oduction to genetics (5 lectures)

Historical background of genetics, theories and hypothesis. Physical basis of heedidigproduction, mitosis,
meiosis and its significance. Gametogenesis and syngamy in plants.

Unit 2: Mendelian genetics (8 lectures)

Mendel’s principles of heredityleviation from Mendelian inheritance, pleiotrojyeshold characters, co-dominance,
penetrance and expressiviGhromosome theory of inheritance, gene interaction.

Unit 3: Pollination and reproduction (10 lectures)

Sexual reproduction (cross and self pollination), asexual reproduction, pollination control mechanism (incompatibility
and sterility and implications of reproductive systems on population structure).

Unit 4: Intr oduction to plant breeding (5 lectures)

Plant breeding as a dynamic science, genetic basis of Plant Breeding — classical, quantitative and, Rialetular
Breeding in India — limitations, major achievements, future requirements.

Unit 5: Breeding strategies and techniques (12 lectures)

Genetic components of polygenic variation and breeding strategies and methods as a basis of crop breedin
Hybridization and selection — goals of hybridization, selection of plants; population developed by hybridization —
simple crosses, bulk crosses and complex crosses. General and special breeding techniques. Heterosis — conce
estimation and its genetic basis. Mutation and polyploidy breeding

Practicals (40 Hrs.):

Study of fixatives and stains. Squash and smear techniques. Demonstrations of permanent slides and cell divisio
illustration in plant cells, pollen fertility and viabilitgametes, Solving problems of monohybrid, dihybrid, and test
Cross ratios using chi-square test.

Breeding objectives and techniques in major field crop plants. Floral biology — its measurement, emasculation, crossin
and selfing techniques in major crops. Handling of breeding material and maintenance of experimental records in se
and cross pollinated crops. Use of chemical mutagens.
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Semester lll

HORT UG 301. Ornamental Horticultur e €its: 2+1
Teaching Hours: 40+40 =80 Hrs.

Unit 1: Intr oduction to Gardening (4 lectures)

History, scope of gardening, aesthetic values. types of gardens, Gardens in India,. Landscaping, historical backgroun
Unit 2: Floricultur e industry (2 lectures)
Importance, area and production, industrial importance in India.

Unit 3: Principles of gardening (6 lectures)

Principles of gardening, garden components, adornments, lawn making, methods of designingvateaysirden,
etc. Landscaping, basic principles and basic components.

Unit 4: Garden types, featuies and components (10 lectures)

Special types of gardens, their walk-paths, bridges, constructed features. Greenhouse. Special types of gardens, tre
their design, values in landscaping, propagation, planting shrubs and herbaceous perennials. Importance, desi
values, propagation, potting, climbers and creepers, palms, ferns, grasses and cacti succulents.

Unit 5: Floral arrangement and bonsai (8 lectures)

Importance, production details and cultural operations, constraints, post-harvest practices. Culture of bonsai, art ¢
making bonsai.

Unit 6: Bio-aesthetic planning (10 lectures)

Bio-aesthetic planning, definition, need, round country planning, urban planning and planting avenues, schools
villages, beautifying railway stations, dam sites, planting material for play groverdical gardens, roof gardens.
Parks and public gardens.

Practicals (40 Hrs):

Identification and description of annuals, herbaceous, perennials, climbers, creepers, foliage flowering shrubs, tree
palms, ferns, ornamental grasses; cacti succulents. Planning and designing gardens, layout of location of componel
of garden studyfunctional uses of plants in the landscape. Panning design of house garden, roadside planting
avenues for new colonies, tiiafislands, preparation of land for lawn and planting. garden, and Japanese gardens,
recreational and childrers’ corner Layout of terrarium, bottle garden, dish garden. Flower arrangement, bonsai
practicing and trainingVisit to nearby gardens.
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HORT UG 302. TemperateVegetables and tubecrops Cedits: 2+1
Teaching Hours: 40+40=80 Hrs.

Unit 1: Intr oduction

Importance of cool season vegetable crops in nutrition and national economy (2 lecture)

Area, production, export potential, description of varieties and hybrids, origin, climate and soil, production technologies.
seed production, post-harvest technology and marketing of :

Unit 2: Cole crops (9 lectures)
Cabbage, caulifloweknol-khol, sprouting broccoli, Brussefgrout, Chinese cabbage.

Unit 3: Leafy vegetables (4 lectues)
Lettuce, palak, spinach.

Unit 4: Bulb crops (3 lectures)
Garlic, onion, leek

Unit 5: Root crops (6 lectures)
Radish, carrot, turnip, beet root.Squashroot

Unit 6: Peas, beans and pennials (6 lectures)
Peas, broad beans, rhubarb, asparagus, globe artichoke.

Unit 7: Tuber crops (10 lectures)
Potato,Taro, Cassava/ams, Colocasia, Sweet potato

Practicals (40 Hrs.):

Identification and description of varieties/hybrids; propagation methods, nursery management, preparation of field
sowing/transplanting; identification of physiological disorders and nutritional disorders and their corrections; post
harvest handling; cost of cultivation and field visit to commercial farm.
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HORT UG 303. Fundamentals of Extension Education & Rural Sociology Credits:2+1
Teaching Hours: 40+40=80 Hrs.
Unit 1: Extension education (2 lectures)

History, definition, nature, scope, objectives, principles and approaches.
Unit 2: Hor ticultur e extension (4 lectures)

Horticulture extension: process, principles and selected programmes of leading national and international fores
institutes. Peoples participation in forestry programmes. Motivation of women commuehiydren, youth and
voluntary oganizations for horticulture extension work.

Unit 3: Rural Development (4 lectures)

Objectives and genesBansfer of technology programmes like lab to land programme (LLP) national demonstration
(ND),front line demonstration (FLD) Krish¥igyan Kendras (KVK),TechnologyAssessment and Refinement
Programme (ARP) etc. of ICAR.

Unit 4: Communication (4 lectures)

Communication: meaning, definition, elements and selected médeli® — visual aids: importance, classification
and selection. Programming planning process — meaning, scope, principles addysieias journalism

Unit 5: Evaluation (4 lectures)

Evaluation: meaning, importance and methods. Scope and importance of ParticipatoApRiaisal (PRA) &
Rapid RuraAppraisal (RRA).

Unit 6: Management and administration (2 lectures)

Management and administration: meaning, definition, principles and functions. Concepts of human resource
development (HRD), rural leadership. Definition of Jounalism.

Unit 7: Basics of rural sociology (5 lectures)
Concepts, methods, tools, characteristics of rural society and people, rural-urban continuufarendef
Unit 8: Rural social structure and stratification (10 lectures)

Rural social structure: interaction, processes, institutions, groups; Rural social stratification: status, roles, class
castes, etc.

Unit 9 : Panchayat Raj and Land reforms (5 lectures)

Panchayat Raj, and Block Development, specific programmes for rural area upliftment/ employment, Land reforms
Council for advancement of Peopksstion and RuralTechnology

Practicals (40 Hrs.):

Preparation & use of NFVlike postey chart, flash cards, folders etc. aA like OHP& 35 mm slide projector
transparencies.Exercises on distortion of message, script writing for farm broadcasts and telecastsMiésning.
to study structure and mode of functioning of voluntagaaizations (NGO)/Mahila Mandaljllage Panchayat,
State Deptt. oAgriculture/All India Radio (AIR). Identification of local leaders to study their role in extension work.
Evaluation of some selected case studies of horticulture extension programmes. Prepafiitge bbrticultural
productions planVisit to Kisan Call Centre and Plant Health Clinic.
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HORT UG 304. Genetic Resouce Management & Intellectual pioperty Rights  Credits: 2+1Teaching
Hours: 40+40=80 Hrs.
Unit 1: Genetic resources (5 lectures)

Role of genetic resources, centers of origin and diversity of crop plants, law of homologous series, plant introductior
and exchange of genetic resources.

Unit 2: Intr oduction, domestication and germplasm conservation (8 lectures)

Principles and concepts of plant quarantine, plant introduction in horticultural crops, germplasm collection and gene
bank, gene sanctuary for conservation, gene erosion, germplasm exploration, germplasm conservation, in vitr
conservation, cryopreservation, DNA finger printing.

Unit 3: Sources of cop resistance and quality characters (5 lect@s)

Wild relatives and sources of resistance to biotic, abiotic stress and quality characters for fruit vegetable, flower an
plantation crops, spices, medicinal and aromatic plants.

Unit 4: Intellectual pr operty rights (5 lectwrs)

International Institutes andganization for germplasmHade Related Intellectual Property Rights (TRIPS) and
Intellectual Property Rights (IPR) for Indian cultivars.

Unit 5: Copy right and trade mark (5 lectes)
Copy right, Trade marks, geographical indicators

Unit 6: Industrial design (3 lect@s)
Industrial design, layout design

Unit 7: Trade secets and patents (4 lectas)
Trade secrets, Patents (Plant, Utility and Design)

Unit 8: Protection of Plant variety and farmers Right (5 lectwas)
Protection of Plant variety and farmers Right, DI#Sting, Plant Breeders Right

Practicals (40 Hrs.):

Morphological evaluation of germplasm, collection and identification of wild relatives for fruit crops, vegetable
crops, flower crops, spices, plantation crops, medicinal and aromatic plants, preparation of herbariums. Photo albur
digital photo album preparation of important horticultural plants. Use of descriptors, monographs in horisitops.

to the nearest germplasm centre, herbal garden, biodiversity park and botanical gardens.
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HORT UG 305. Temperate Fruits Credits: 2+1
Teaching Hours: 40+40=80 Hrs.
Unit 1: Production technology of temperate fruits (25 lectures)

Classification of temperate fruits, detailed study of areas, production, varieties, climate and soil requirements
propagation, planting densjtyropping systems, after care training and pruning, self incompatibility and pollinisers,
use of growth regulators, nutrient and weed management, harvesting, post-harvest handling and storage of app
pear peach, plum, apricot, cheypersimmon, strawberriiwi, Queens land nut (Macadamia nut), almond, walnut,
pecan nut, hazel nut, chest nut and raspberry

Unit 2: Production problems and its management (15 lectues)

Re- plant problem, rejuvenation and special production problems like pre-mature leaf fall, physiological disorders,
important insect — pests and diseases and their control measures.

Practicals (40 hrs.):

Description and identification of varieties of temp crops,Nursery management practices, , manuring and fertilization,
planting systems, preparation and use of growth regulators, training and pruning in apgéumeaeach and nut
crops.Visit to private orchards to diagnose maladwsrking out economics for apple, peplum and peach.
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HORT UG 306. Commercial Floricultur e Cedits: 2+1
Teaching Hours: 40+40=80 Hrs.

Unit 1: Production technology of flowers (20 lectures)
Scope and importance of commercial floriculture in India, production techniques of ornamental plants like Rose,
Marigold, Chrysanthemuninthurium, Jasmine, Dahlia, Bird of Paradise, Cifister, Orchid,

Bulbous cropsistroemeriaAmaryllis, Begonia, Hyacinth, Zantedischia, Ornythogalltiodip

Unit 2: Cut foliage and pot plants (10 lectures)
Unit3: Post harvest technology of cut flowers (5 lectures)
Post harvest technology of cut flowers in respect of commercial flower crops

Unit 4: Oil extraction and dry flowers (5 lectures)
Essential oil/concrete extraction, dehydration techniques of flowers.

Practicals (40 Hrs.):

Identification of commercially important floricultural crops. Propagation practices in chrysanthemum, sowing of
seeds and raising of seedlings of annuals. Propagation by cutting, layering, budding and graitimg. and
pruning of roses. Use of chemicals and other compounds for prolonging the vase life of cut flowers. Drying and
preservation of flowers. Flower arrangement practices. Pigment extraction.
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HORT UG 307. Environmental Science Cedits 2+1
Teaching hours 40+40=80

Unit 1: Intr oduction (1 lecture)
Definitions, Scope and Importance of Environment

Unit 2: Ecology and ecosystems (5 lectures)

Definition of ecology Concept of ecosystenmr8cture and function of an ecosystem. Producers, consumers and
decomposers. Ergy flow in the ecosystem. Ecological succession. Food chains, food webs and ecological pyramids.
Introduction, types, characteristic features, structure and function of the following ecosystem :- Mountain ecosystem:
(Forest ecosystem, Grassland ecosystaquatic ecosystems (ponds, streams, lakes, rivers and other wetlands)

Unit 3: Natural r esources (5 lectures)

Renewable and non-renewable resources: Natural resources and associated problems. Forest resources: Use
overexploitation, deforestation, case studi@isaber and Minor Forest Produce, ogezing, mining, dams and

their efects on forest and tribal peopM/ater resources: Use and owilization of surface and ground water
floods, drought, conflicts over watedlams-benefits and problems. Mineral resources : Use and exploitation,
environmental décts of extracting and using mineral resourdsgro-Horticultural resources, changes caused by
agriculture, efiects of modem agriculture, fertilizer pesticide problems, water loggiggnar farming. Engy
resources: engy needs, renewable and non renewableggremiurces, use of alternate gyyesources. Land resources.

Unit 4: Biodiversity and its Conservation (5 lectures)

Introduction -Definition: genetic, species and ecosystem diveBsgigeographical classification of India. Medicinal,
Aromatic andNild edible plants, with especial reference to SikkigrobiodiversityValue of biodiversityconsumptive

use, productive use, social, ethical, aesthetic and option values . Biodiversity at global, national and local levels. Indi
as a mega-diversity nation .Hot-spots of biodiver3ityeats to biodiversity: habitat loss, poaching of wildlife, man-
wildlife conflicts. Endangered and endemic species of India. Conservation of biodiversity: In-situ and Ex-situ
conservation of biodiversity

Unit 5: Human Population and Environment (5 lectures)

Population growth, variation among nations. Population explosion Faveiliare Programme. Environment and
Human health. Human Rights. HIV/AID8/omen and ChildVelfare.

Unit 6: Social Issues and the Envisnment (5 lectures)

Social problems related to eggr. Water conservation, rain water harvesting, concept of watershed. Resettlement
and rehabilitation of people; its problems and concerns. Public awareness and Environmental ethics (Issues at
possible solutions). Consumerism and waste prodletsism and eco-tourism. Environmental laws and policies:
Environment Protectiofict. Air (Prevention and Control of PollutioAxt. Water (Prevention and control of Pollution)

Act .BiodiversityAct. Wildlife ProtectionAct.ForestConservationAct,etc.

Unit 7: Environmental Pollution (4 lectures)

Definition, Cause, Eécts and Control Measures @ir pollution , Water pollutionWater quality criteria, potable
water and sewage (domestic and industrfleit) treatment, fundamentals, primagcondary and tertiary treatment.
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Soil pollution , Noise pollutionThermal pollution, Radioactive pollution . Role of an individual in prevention of
pollution.

Unit 8: Envir onmental Management (4 lectures)

Concept of Sustainable development, Hazard and Disaster management, Solid waste Managementfectaises, ef
and control measures of rural, urban and industrial wastes, biomedical Weastesshed management. Land
degradationWasteland reclamation and management. Environmental impact assessment (EIA): Concept of EIA,
various methods of EIA and their relative advantages, EIA as a management tool. Environmental economics.

Unit 9: Climate change (6 lectures)

Definition of climate, Causes of climate change: anthropogenic and natural, Global warming, Impact of climate
changeAcid rain, ozone depletion and related issues of climate change, Carbon trading and ctgacoaicept-
carbon foot prints, carbon sequestration, carbon credit and audit, Global perspective of climate change- conference

ProjectWork (40hrs.)

Students should be given project work, covering any of the topics covered in the syllabus; htheex@iphasis
should be given on Sikkim aspects. Mechanism to involve other locally based research institutions need to b
strengthened.

HORT UG 308. North East Sudy Tour (Winter vacation) Credits: 0+1

Visit to research institutes& production clusters, industries, botanical garden of horticultural importance located
within NE region
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Semester IV

HORT UG 401. Spices and Condiments Credits: 2+1
Teaching Hours: 40+40=80 Hrs.

Unit 1: Production technology (38 lectures)

History, scope and importance, area and production, uses, export potential and role in national €tassifivation,

soil and climate, propagation-seed, vegetative and micropropagation systems and methods of planting. Nutritione
management, irrigation practices, weed control, mulching and cover cropping, training and pruning practices, role o
growth regulators, shade crops and shade regulation. Harvesting, post-harvest teghackagyng, storage, value
added products, methods of extraction of essential oil and oleoresins. Economics of cultivation of Cardamom, peppe
ginger turmeric, clove, nutmeg, cinnamon, all spice, curry leaf, coriafeleugreek, fennel, cumin, dill, celery
bishops weed, sfbn, vanilla, thyme, rosemary and Garcinia (Kokum)

Unit 2: Institutes and organization dealing with spices (2 lecters)
Role of Spice Board and Pepper Export Promotion Council, institutions and research centers in R&D.
Practicals (40 Hours.):

Identification of crops, propagation, seed treatment — sowing; planting; hoeing and earthing up; manuring and use c
weedicides, training and pruning; maturity standards, harvesting, curing, processing, grading and extraction of essenti
oils and oleoresin¥isit to commercial plantations.
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HORT UG 402. Post Harvest Management of Haticultural Cr ops Credits: 2+1
Teaching Hours: 40+40=80 Hrs.

Unit 1: Impor tant of Post HarvestTechnology (1 lecture)
Importance of post-harvest technology in horticultural crops. Principles and methods

Unit 2: Post-harvest physiology (7 lectures)
Structure of fruits, vegetables and cut flowers related to physiological changes after harvest.

Unit 3: Post harvest handling and Pe-harvest factors afecting quality (16 lectas)

Maturity indices, harvesting, handling, grading of fruits, vegetables, cut flowers, plantation crops, medicinal and
aromatic plants. Pre-harvest factorieetfing quality factors responsible for deterioration of horticultural produce,
physiological and bio-chemical changes, hardening and delaying ripening process. Pre-harvest treatment and precoolit
pre-storage treatments.

Unit 4: Post-harvest treatments and quality parameters (6 lectures)
Post-harvest treatments of horticultural crops. Quality parameters and specification.
Unit 5: Storage, packaging and transpot (20 lectures)

Methods of storage for local market and exportfdd#nt systems of storage, packaging methods and types of
packages, recent advances in packadigges of containers and cushioning materials, vacuum packaging, cold
storage, poly shrink packaging, grape guard packing treatments. Modes of transport.

Practicals (40 Hours):

Practice in judging the maturity index of various horticultural produce ag@holeptic test, determination of
physiological loss in weight and quali@rading of horticultural produce, post-harvest treatment of horticultural
crops, physical and chemical methods. Packaging studies in fruits, vegetables, plantation crops and cut flowers
using diferent packaging materials, methods of storage, post-harvest disorders in horticultural produce. Identificatior
of storage pests and diseased in spi¢is#t.to markets, packaging houses and cold storage ussislife increase in

cut flowers.
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HORT UG 403. Plantation Crops @dits:2+1
Teaching Hours: 40+40=80 Hrs.
Unit 1: History and status of plantation cops (9 lectures)

History and development, scope and importance, area and production, export and import potential, role in natione
and state economyses, industrial importance, by products utilization.

Unit 2: Production technology of Plantation cops (31 lectures)

Soil and climate, varieties, propagation: principles and practices of seed, vegetative and micro-propagation, plantin
systems and method, gap filling, systems of cultivation, cropping system, mulching, shade regulation, weed an
water management, training, pruning and handling, nutrition, foliar feeding, role of growth regulators, soil management
liming practices, tipping practices, top working, physiological disorders, harvesting, post-harvest handling and
processing, packaging and marketing, yield and economics and by product utilization of coconut, arecanut, oil palm
palmyrah palm, cacao, cashew nutfeeftea and rubber

Practicals (40 Hours):

Description and identification of coconut varieties, selection of coconut and arecanut mother palm and seed nu
planting of seed nuts in nursetgyout and planting of coconut, arecanut, oil palm, cashew nut, cacao gardens.
Description and identification of species and varieties ifeepfharvesting, grading, pulping, fermenting, washing,
drying and packing of ctde, seed berry collection, seed extraction, treatment and sowinfeef, e@piicotyl, softwood,
grafting and. Mother plant selection, preparation of cuttings and rooting of tea under specialized structure, training
centering, pruning, tipping and harvesting of tea.
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HORT UG 404. Breeding of Fruits, Plantation & Medicinal Plants Credits:2+1
Teaching Hours: 40+40=80 Hrs.
Unit 1: Intr oduction to breeding (6 lectures)

History, importance of breeding in horticultural crops production, distribution, domestication and adaptation and
centres of origin, plant bio-diversity and its conservation,

Unit 2: Modes of reproduction (10 lectures)

Modes of reproduction, pollination systems and genetics of important of commercially important fruits, medicinal
and aromatic plants and plantation crops

Unit 3: Breeding strategies and achievements (18 lectures)

Principles of breeding in self-and cross pollinated crops, pure line selection, mass selection, heterosis breedin
hybridization, pedigree method, mass pedigree method, bulk method, modified bulk method, single seed descel
method and back cross method. Self incompatibility and male steitsitylassification and application in crop
improvementVariability for economic traits, breeding strategies, clonal selection, bud mutations, mutagenesis and
its application in crop improvement —manipulations

Unit4: Biotechnology for crop improvement and esistance beeding (6 lectures)
Application of biotechnology in crop improvement. Breeding for disease resistance.
Practicals (40 Hrs.):

Exercises on floral biologyollen viability; emasculation and pollination procedures for some model crops; use of
mutagens to induce mutations and polypldititro breeding methods. Embryo rescue.
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HORT UG 405. Integrated Insect-Pest Management of Fruits, Plantation & Medicinal Plants Credits: 2+1
Teaching Hours: 40+40=80 Hrs.
Unit 1: Intr oduction to insect pest management (33 lectures)

Economic classification of insects; ecology and insect-pest management with reference to horticultural crops; pes
surveillance. Distribution, host range, bio-ecolatgmage, integrated management of important insect piestaeaf
important horticultural crops.

Unit 2: Storage pest and its management (5 lectures)

Sorage insects — distribution, host range, bioecqldgynage, integrated management of important insect pests
attacking stored fruits, plantation, medicinal and aromatic crops and their processed products.

Unit 3: Toxicology (2 lectures)

Toxicology — insecticide residue problems in fruit, plantation, medicinal and aromatic crops and their tolerance
limits.

Practicals (40 Hours) :

Study of symptoms, damage, collection, identification, preservation, assessment of damage/population of importan

insect-pests &cting fruits, plantation, medicinal and aromatic crops in field and during storage. Management practices
for important pests.
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HORT UG 406. Integrated Disease Management of Fruits, Plantation & Medicinal PlantsCredits 2+1
Teaching Hours: 40+40=80 Hrs.
Unitl: Disease management of hdicultural cr ops (30 lectures)

Etiology, symptoms, mode of spread epidemiology and integrated management of the diseases of important Fruit:
Plantation and Medicial crops.

Unit2: Post Harvest Disease management (10 lectures)
Important post-harvest diseases of Fruits, Plantation and Medicial crops and their management.
Practicals (40 Hrs.):

Observations of disease symptoms, identification of casgah@ms and host parasite relationship of important
diseases. Examination of scrapings and cultures of important pathogens of horticultural crops. Bio control, manageme
includingpost Harvest management.

—SH{KH\A UN|VERS|TY—

94
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HORT UG 407. Integrated Nutrient Management and Soil and PlanfTissueAnalysis Credits: 2+1
Teaching Hours: 40+40=60 Hrs.
Unitl: Plant nutrient elements (5 lectures)

Essential plant nutrient elements- functions, deficiency systems, transformations and availability
Unit 2: Micr o-organism and plant nutrition (4 lectures)

Role of microoganisms in agganic matterdecompaosition — humus formation. Importance of C:N ratio and pH in
plant nutrition.

Unit 3: Fertility evaluation and INM: (3 lectures)

Soil fertility evaluation methods, critical limits of plant nutrient elements, deficiency symptoms, visual diagnosis and
hunger signs.

Unit 4: Manur e and fettilizers (4 lectures)
Manures, fertilizers: micronutrients composition and application methodalegyy consumption, nutrient interactions.
Unit: 5: Dif ferent INM practices in Horticultural cr ops (6 lectures)
Components of INMand their integration in horticultural crops

Unit 6: Sampling methods (2 lectures)
Methods of soil and plant sampling and processing for analysis.

Unit 7: Soil structural analysis and mineral quantification (2 lectures)
Quantification of minerals and their abundance. Soil structure and aggregate analysis.

Unit 8: Soil moisture (2 lectures)

Theories and concepts of soil moisture estimation — gravimetric, tensiometric, gypsum block, neutron probe ant
pressure methods. Characterization of hydraulic mobilityfugidn and mass flow

Unit 9: Leaf tissue analysis (6 lectures)

Chemical and mineral composition of horticultural crops. Leaf analysis standards, index tissue, interpretation of lea
analysis values.

Unit 10: Analytical instruments and its principles (3 lectures)

Principles of working of pH metgeelectrical conductivity metespectrophotometeilame photometer and atomic
absorption spectrophotometer

Unit: 11: Quality of irrigation water (3 lectures)
Irrigation water qualitydetermination of quality parameters, empirical equation management of irrigation water
Practicals (40 Hrs.):

Collection and preparation of soil and plant samples for analysis. Determination of water holding capacity and
hydraulic conductivity of soil. Estimation of moisture content in soils and plants. Estimation of available macro and
micronutrient elements in plants. Irrigation water quality analygiglysis of soil for oganic matteravailable

N,PK and Micronutrients and interpretations. Gypsum requirement of saline and alkali soils. Lime requirement of
acid soils. Hoagland solution, Soil less culture, identification feréifit fertilizers, numerical calculations on fertilizers,
nutrient deficiency identification, amendment measures.
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SemesteV
HORT UG 501. Arid and Minor Fruits Credits: 1+1

Teaching Hours: 20+40 =60 Hrs

Unit 1: (4 lectures)
Arid zones of India. Plant adaptations for arid conditions.

Unit 2: (16 lectures)

Production, nutritive value and export potential, varieties, climate and soil requirements, propagation techniques
planting density and systems, after care, training and pruning. Management phwizient and weeds, special
horticultural techniques including plant growth regulators. Physiological disorders. Post-harvest techanlegly
indices, harvesting methods, grading, packaging and storage of the following crops.

Ber, Aonla,Annona, Jamun)NoodApple, Bael, Pomegranate, Carissa, Date Palm, Phals&y&sg)ndian Cherry
Tamarind and indigenous fruits of Sikkim.

Practical (40 Hrs)

Mapping of arid and semi-arid zones of India. Botanical description and identification Bigddamun, Pomegranate,
Carissa, Phals&yoodApple, West Indian Cherryfamarind Aonla, Bael and\nnona.Nursery preparation, growth
regulator application, anti transpirants application, Pruning inrbati stem training and bahar treatment in
pomegranate, post harvest management,calculation of cost economics and packaging studies.
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HORT UG 502. Pioduction and Post Harvest Management of Medicinal andr omatic crops Credits: 2+1
Teaching Hours: 40+40= 80Hrs.
Unitl: Intr oduction to medicinal and alomatic crops (2 lectures)

History, scope, opportunities and constraints in the cultivation and maintenance of medicinal and aromatic plants ir
India.

Unit 2: Outline of production technology (14 lectures)

Importance, origin, species and varieties, distribution, area, production, climatic and soil requirements, propagatiol
and nursery techniques, planting and after care, cultural practices, training and pruning, nutritional and wate
requirements, plant protection, harvesting and processing of under mentioned important medicinal and aromati
plants, study of chemical composition of a few important medicinal and aromatic plants, extraction, use and economic
of drugs and essential oils in medicinal and aromatic plahtsapeutic and pharmaceutical uses for the following
crops.

Unit 3: Medicinal crops (12 lectures)

Medicinal Plants: Betelvine, periwinkle, Rauvolfia, Dioscorea, Isalgoini majusBelladonna, Cinchona, Pyrethrum
and other species relevant to local conditiétisevera

Unit 4: Aromatic plants (12 lectures)

Aromatic Plants: Citronella grass, khus grass, flag (baje), lavegelemium, patchouli, bursera, Mentha, musk,
Ocimum and other species relevant to the local conditions.

Practicals (40 Hrs.):

Collection and identification of medicinal and aromatic plants from their natural habitat and study their morphological
description, herbarium preparation, nursery techniques, harvesting, curing and processing techniques and extracti
essential oils.

—S”(K”\A UN|VERS|TY—

97




SCHOOL OF LIFE SCIENCES Mm

HORT UG 503. Integrated Insect-Pest Management dfegetables, Flowers & Spices  Credits: 2+1
Teaching Hours: 40+40=80 Hrs.
Unit 1: Insect pest management (28 lectures)

Economic importance of insects in vegetable, ornamental and spice crops -ecology and pest management with referer
to these crops. Pest surveillance in important vegetable, ornamental and spice crops. Distribution, host range, bi
ecology damage, integrated management of important insect-péstiraf vegetable, ornamental and spice crops
(selected crops).

Unit 2: Storage pest and its management (10 lectures)

Storage insects — distribution, host range, bioecqldgynage, integrated management of important insect pests
attacking stored vegetable, flower and spice crops and their processed products.

Unit 3: Toxicology (2 lectures)
Toxicology — insecticide residue problems in vegetable, flower and spice crops and their tolerance limits.
Practicals (40 Hours) :

Sudy of symptoms, damage, collection, identification, preservation, assessment of damage/population of importan
insect-pests &fcting vegetable, flower and spice crops in field and during storage. Management practices for important
pests.
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HORT UG 504. Integrated Disease Management dfegetables, Flowers & Spices Credits 2+1
Teaching Hours: 40+40=80 Hrs.
Unitl: Disease management ofegetables, Flowers & Spice ops (30 lectures)

Etiology, symptoms, mode of spread epidemiology and integrated management of the diseases and management
importantVegetables, Flowers & Spices crops (selected crops).

Unit2: Post Harvest Disease management (10 lectures)
Important post-harvest disease®efjetables, Flowers & Spices crops and their management.
Practicals (40 Hrs.):

Observations of disease symptoms, identification of casgah@ms and host parasite relationship of important
diseases. Examination of scrapings and cultures of important pathogens of vegetable, flower and spice crops.
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HORT UG 505. Breeding ofVegetables, Flowers and Spices Credits:2+1
Teaching Hours: 40+40=80 Hrs.
Unit 1: Intr oduction to breeding ofVegetables, Flowers & Spices ops (5 lectas)

History, importance of breeding WMegetables, Flowers & Spices crops production, distribution, domestication and
adaptation and centres of origin, plant bio-diversity and its conservation,

Unit 2: Modes of reproduction in Vegetables, Flowers & Spices ops (10 lectures)

Modes of reproduction, pollination systems and genetics of important of commercially impgegetatbles, Flowers
& Spices crops.

Unit 3: Breeding strategies and achievements (20 lectures)

Variability for economic traits, breeding strategies, clonal selection, bud mutations, mutagenesis and its applicatiol
in crop improvement — polidy manipulations. Breeding techniques employedeatables, Flowers & Spices .Principles

of breeding in self-and cross pollinated crops, pure line selection, mass selection, heterosis breeding, hybridizatiol
pedigree method, mass pedigree method, bulk method, modified bulk method, single seed descent method and bz
cross method. Self incompatibility and male sterilityclassification and application in crop improvement.

Unit4: Biotechnology for crop improvement and esistance beeding (5 lectures)
Application of biotechnology in crop improvement. Breeding for disease resistance. MAS, QTL
Practicals (40 Hrs.):

Exercises on floral biologyollen viability and germination; emasculation and pollination procedures; hybrid seed
germination; raising and evaluation of segregating populations; use of mutagens to induce mutations and.polyploidy
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HORT UG 506. Farm Mechanization in Horticultural Cr ops Credits: 2+1
Teaching Hours: 40+40=80 Hrs.
Unit 1: Farm mechanization (6 lectures)

Farm mechanization: benefits and constraints, role of power argyémenechanization, dérent sources of power
and enggy. Ergonomics in design of farm tools, safety aspects of agricultural machinery

Unit 2: Implements for land preparation and sowing etc. (10 lectures)

Horticultural land preparation implement$liage, methods of ploughing, field capacity and working out problems.
Primary tillage implements: function of indigenous ploughs, mould board ploughs, disc and rotary ploughs, chisel
plough, hole-diggers, and augers. Secondary tillage implements: function of tillers, harrows, levelers, ridgers, bun
formers, channel formers, and trenciMrsery raising machinery: planters, under cutters, compost and soil shredders,
rotary sieves - functions of components. Sowing machines: seed drills, planters, and plant replacer

Unit 3: Implements for intercultur e and mowing etc. (9 lectures)

Intercultural equipments: sweep, junior hoe, weeders, power rotary weeder - types and their uses. Mowing machine
types and uses. Harvesting tools, turf aerators, rakes, edge trimmers, turf cutters, chain saws, hedge cutters, prur
Plant protection equipment: types and uses of sprayers, dusters, orchard sprayers.

Unit 4: Harvesting equipment (9 lectures)

Equipment for root crops and fruits harvesting — turmeric djggeon diggerpotato diggercassava diggefruit
crop harvesting — manual fruit pluckand tree shakers. Cost analysis of Farm Machinery and equipment. Selection
of systems of equipment for horticultural crops.

Unit 5: Cost and maintenance of farm equipments (6 lectures)

Cost analysis of Farm Machinery and equipment. Selection of systems of equipment for horticultural crops. Repai
and maintenance of farm equipment.

Practicals (40 Hours) :

IC engines — showing the components of dismantled engines. Identification of functional components of tractors an
power tillers.Tractor and power tiller operation. Primary & secondary tillage implements: hitching, adjustments, and
operations. Plant protection equipment: calculation of dilution ratio, calibration and opéhtémiing & harvesting
equipment: adjustment and operations of weeders, mowers, fruit harpksiker tapioca pullerladders & hoists,
multi-utility elevated platform. Local implements.
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HORT UG 507. Principles of Landscaping Credits: 1+1
Teaching Hours: 20+40= 60 Hrs.
Unit 1: Intr oduction to landscaping (4 lectures)

Basic principles and components of landscaping. Principles of landscape design, Principles of gardening, land scapin
garden components, adornments, lawn making, methods of designing reektengarden etc.

Unit 2: Garden layouts (6 lectures)

Layout of formal garden: layout of informal gardens, Drawing tool for designing of landscape garden, graphic
language for design preparation,. Preparation of landscape design: Criteria for landscape diesint, tiies of

design maps/ formats, Ccomputéd Designing (CAD) Special types of gardens, their designs, their walk paths,
bridges, trees, constructed features, values in landscaping. Planting climbers and creepers, annuals, flowering plar
palms, ferns, grasses and cacti succulentter@iit types of gardens, vertical gardens, roof gardens, park and public
gardens.

Unit 3: Landscape gardening of diferent places | (4 lectures)
Consoderation for landscaping for home dardens educational instifidgie| sftes, market place, hospital.
Unit 4: Landscape gardening of public places Il (6 lectures)

Landscaping in place of public importance like town, railway station/bus terminus, educational institutes, industrial
sites, place of historical importance and worship, home gardens, roadside avenue plantation, colonies, river bank
planting materials for play grounds, CAD.

Practicals (40 Hours):

Selection of ornamental plants, practices in preparing designs for home gardens, industrial gardens, institutionz
gardens, corporates, avenue planting, practices in planning and planting of special types of gardens, burlapping, lav
making, planting herbaceous and shrubbery borders, project preparation on landscapiiegdiot sltiations, visit

to parks and botanical gardeAgplication of CAD
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HORT UG 508. Weed Management in Hoticultural Cr ops Credits: 1+1
Teaching Hours: 20+40=60 Hrs.
Unitl: Intr oduction (5 lectures)

Introduction, harmful and beneficiafetts, classification, propagation and disseminatdeed biology and ecology
crop weed association, crop - weed competition and allelof¢iagonal weeds.

Unit2: Weed contol (5 lectures)

Concepts of weed prevention, control and eradication; Methods of weed control: physical, cultural, chemical anc
biological methods. Integrated weed management.

Unit 3: Herbicides (10 lectures)

Herbicide classification, formulations, methods of application; Introductiddjtosants and their use in herbicides;
Introduction to selectivity of herbicides; Compatibility of herbicides with other agro chenvéstst management in

major field and horticultural crops, shift of weed flora in cropping systems, aquatic and problematic weeds and theil
control.Advantages and limitation of herbicide usage in India.

Practicals (40 Hrs.):

Identification of weeds; Survey of weeds in crop fields and other habitats; Preparation of herbarium of weeds;
Calculations on weed controlfieiency and weed index; Herbicide label information; Computation of herbicide
doses; &1dy of herbicide application equipment and calibration; Demonstration of methods of herbicide application;
Preparation of list of commonly available herbicidetsid$ of phytotoxicity symptoms of herbicides infdient

crops; Biology of nut sedge, bermuda grass, parthenium and celosia; Economics of weed control practices.
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HORT UG 601. Protected Cultivation of Horticultural Cr ops Credits:2+1

Teaching Hours: 40+40=80 Hrs.

Unit 1: Basic principles (3 lectures)
Importance, scope and basic principles of protected cultivation of horticultural crops.

Unit 2: Protected structures and components (12 lectures)

Greenhouse designs, use of portable tunnel. types of protected structures, greenhouses, polyhouses, shade hot
rain shelters etc., designing and erection of protected structures. Low cost/Medium cost/High cost structures, economi
of cultivation; location specific designs; structural components;

Unit 3: Envir onmental control and management (7 lectures)

Environment control, management and manipulation of temperature, light, hyraidiaznd CO2; Heating and
cooling systems, ventilation, naturally ventilated greenhouses, fan and pad cooling , light regulation.

Unit 4: Protected cultivation techniques (18 lectures)

Containers and substrates, media decontamination, layout of drip and fertigation system, water and nutrient manageme
weed management, physiological disorders, IPM and IDM, Crop regulation by chemical methods and specia
horticultural practices (pinching, disbudding, deshooting, deblossoming, etc.); staking and netting. Harvest indices
harvesting techniques, post-harvest handling techniques, Precooling, sorting, grading, packing, storage, qualit
standards, Green house cultivation of important horticultural ciapaato, CucumbeiCapsicum, Bell Pepper
Gerbera, Rose, Carnation anda®/berryOrchid.

Practicals (32 Hrs.):

Study of various protected structures, soil decontamination techniques, practices in environmental control systems
practices in drip and fertigation techniques, special horticultural practices, harvesting methods, post harvest handlin
packing methods, project preparation, visit to commercial Green houses. Spray of PP chemicals.
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HORT UG 602. Apicultur e, Sericultureand Mushroom Cultivation Credits: 1+2
Teaching Hours: 20+80=100 Hrs.
Unit 1: (4 lectures)

Importance and history of apiculture,fdifent species of bees, morpholpggatomycolony oganization and life
cycle, bee-keeping equipment, social behavimproduction, queen rearing, bee pasturage, seasonal management,
economics of beekeeping.

Unit 2: (4 lectures)

Bee enemies, diseases of bees, role of bees in increasing the productivity of horticultural crops in Indialeeenomy
products and their uses. Recent trends in apiculwguaintance with honey bee species, morphglsgyctural
adaptation, biology-castes-bee-keeping equipment, bee forage plants.

Unit 3: (4 lectures)

Collection and preservation of bee flora, enemies and diseases of bees. Handling of bee colonies and manipulation
honey production.

Unit 4 (4 Lectures)
Introduction to sericulture, identification of silk moth, basic life cycle of silk moth, enemies of silk moth
Unit5 (4 Lectures)
Manual and industrial level silk production, equipments required for silk production and scientific procedure
Practicals (80 Hrs.):

Handling of bee colonies (on and eéason); extraction of honey from the honey comb; visit to apiculture centre.
Identification of silk moth, study of basic life cycle, visit to commercial silk rearing centre, cultivation of silk rearing
plant species. Introduction to mushrooms fungi — nutritional value, edible and poisonous types, edible mushrooms
Pleurotusyolvariella andAgaricus, medicinal value of mushrooms, genetic improvement of mushroom, preparation
of culture, mother spawn production, multiplication of spawn, cultivation techniques, harvesting, packing and storage
problems in cultivation — diseases, pest and nematodes — weed moulds and their management strategies. Econon
of cultivation, post harvest technologies. Equipment and sterilization techniques for culture media, isolation of mothel
culture, and span preparation and maintenance of mushroom beds of oyster mugbhaoie|la andAgaricus.
Processing and preservations of mushrooms, economics of spawn and mushroom production and mushroom recig

—S”(K”\A UN|VERS|TY—

105




SCHOOL OF LIFE SCIENCES Mm

HORT UG 603. Processing and/alue addition of Horticultural Cr ops Credits: 1+2
Teaching Hours: 20+80=100 Hrs.
Unitl.: (4 lectures)

Importance and scope of fruit and vegetable preservation industry in India, food pipe line, losses in post-harves
operations, unit operations in food processing.

Unit 2: (1 lecture)
Principles and guidelines for the location of processing units.
Unit 3: (5 lectures)

Principles and methods of preservation by heat pasteurization, canning, bottling. Methods of preparation of juices
squashes, syrups, cordials and fermented beverages. Jam, jelly and marmalade. Preservation by sugar and chemic
candies, crystallized fruits, preserves chemical preservatives, preservation with salt angdpitidigar, chutneys

and sauces, tomato and mushrooms, freezing preservation.

Unit 4: (6 lectures)

Processing and value addition of plantation crops, products, spoilage in processed foods, quality control of process
products, Govt. policy on import and export of processed fruits.

Unit 5: (4 lectures)
Food laws.Product development from flowers and ornamental crops.
Practicals (80 Hours):

Equipment used in food processing units. Physico-chemical analysis of fruits and vegetables. Canning of fruits an
vegetables, preparation of squashSRcordial, syrup, jam, jellynarmalade, candies, preserves, chutneys, sauces,
pickles. Dehydration of fruits and vegetables — tomato product dehydration, refrigeration and freezing, cut out analysi
of processed foods. Processing of flower and plantation ¢vggisto processing units.
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HORT UG 604. Seed Poduction of Vegetable and Flowers Credits: 2+1
Teaching Hours: 40+40= 80 Hrs.
Unit | Intr oduction (3 lectures)

Seed ,definition ,importance ,quality characteristics ,history of seed industry classes of Bedcdibetween
Orthodox and recalcitrant seeds, generation system , multiplication ratio, seed replacement rate, varietal deterioratic
,causes ,maintenance.

Unit 2 Principles of seed poduction (5 lectures)

Methods and tools of seed production in variety and hybrid, seed crop management, land requirement, isolation, pr
sowing seed treatment, dormaygyacing,nutrient-irrigation, contaminants, rouging, plant protection, physiological
maturation, pre-harvest sanitation spfervest and postharvest techniques, extraction, methods, drying, processing,
seed treatment, pre-storage, packing ,storage, mid-storage treatment.

Unit 3 Seed quality contol and seed cedification (5 lectures)

Seed certification, phases, procedures, general and specific standards, field inspection, field counts, contaminan
post harvest inspection, seed standards, bagging, tagging, blending of seed lots, grow out test.

Unit 4 Seed testing (3 lectues)

Seed testing, importance, seed lot, seed sample, sampling methods, purity analysis, moisture estimation, germinati
tests, viability test, seed vigour tests, seed health test.

Unit 5 Seed legislation (5 lectures)

SeedAct and Rules, Central Seed Committee, Central Seed Certification BtatelS8ed CertificatioAgency

Central and tate Seedesting Laboratories, Seed Inspector duties and responsibilitteace$ and penalties , Seed
Control Order 1983, New policy on seed development/ New Seed Policy 1988, National Seed Policy 2002, Seed Bil
2004.

Unit 6 Intr oduction to horticultural cr ops seed poduction (2 lectures)
Variety and hybrid seed production, factors influencing seed production, seed production planning.
Unit 7 Seed poduction in tropical vegetables (8 lectures)

Seed production in tomato, brinjal and chilli (solanaceae), bhendi (malvaceae) and cowpea, lablab and (fabaceat
bitter gourd, riuge gourd and bottle gourd (cucurbitaceae) -onion (alliaceae), amaranthus (amaranthaceae)and ye
(Dioscoreaceae)

Unit 8 Seed pioduction in temperate vegetables (6 lectures)

Seed production in cabbage, cauliflower (cruciferae), carrot(umbelliferae)and beetroot (chenopodiaceae), peas al
french beans (fabaceae) -potato (solanaceae).

Unit 9 Seed poduction in flowers (3 lectures)
Seed production -flower crops —marigold, chrysanthemum and annuals
Practicals (40 Hours):

Study of seed structure, colour size, shape and texture. Field inspection of seed crops. Practices in rouging. Harvesti
and seed extraction. Germination and purity analysis. Methods of seed production in self and cross pollinated crop
Seed processing machingssit to seed production units.
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HORT UG 605. Horti-Business Management Credits: 2+1
Teaching Hours: 40+40=80 Hrs.
Unit 1: (2 lectures)

Farm management - definition, nature, characteristics and scope. Farm management principles and decision makir
production function, technical relationships.

Unit 2: (8 lectures)

Cost concepts, curves and functions — factors, product, relationship — factors relationship, product relationship
optimum conditions, principles of opportunity cost-equi-giaal returns and comparative advantages, time value of
money economic of scale, returns to scale, cost of cultivation and production, break even analysis, decision makin
under risk and uncertaintifarming systems and types.

Unit 3: (6 lectures)

Planning — meaning, steps and methods of planning, types of plan, characteridiicsiot gflans. Qyanizations —
forms of business ganizations, @yanizational principles, division of labolunity of command, scalar pattern, job
design, span of control responsibilipower authority and accountability

Unit 4: (6 lectures)

Direction — guiding, leading, motivating, supervising, coordination — meaning, types and methods of controlling —
evaluation, control systems and devices.

Unit 5: (6 lectures)

Budgeting as a tool for planning and control. Record keeping as a tool of control. Functional areas of managemer
— operations management — physical facilities, implementing the plan, scheduling the work, controlling production in
terms of quantity and quality

Unit 6: (6 lectures)

Materials management — types of inventories, inventory costs, managing the inventories, economic order quantit
(EOQ). Personnel management — recruitment, selection and training, job specialization.

Unit 7: (6 lectures)

Marketing management — definitions, planning the marketing programmes, marketing mix and four P’ s. Financial
management — financial statements and rations, capital budgeting. Project management — project preparation evaluat
measures.

Practicals (40 hrs.):

Visit to the ofice of agricultural produces trading house, commercial farming units, processing units, markets Project
preparation, interaction with market personnel.
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HORT UG 606. Organic Farming Credits: 1+1
Teaching Hours: 20+40=60 Hrs.

Unit 1: Intr oduction (2 lectures)
Introduction, concept, relevance in present contexga@ic production requirements.

Unit 2: Biological intensive nutrient management (4 lectures)

Biological intensive nutrient managemeng@nic manures, vermicomposting, green manuring, recyclingjahir
residues.

Unit 3: Biofertilizers (4 lectures)
Biofertilizers; Soil improvement and amendments.

Unit 4: Organic disease, pest and weed management (6 lectures)
Use of biocontrol agents, biopesticides pheromones, trap crops, bird p@vebdsnanagement;

Unit 5: Organic certification (4 lectures)
Certification,Quality considerations, labeling and accreditation processors, marketing, exports.
Practicals (40 Hrs.):

Raising of vegetable cropsgamically through nutrient, diseases and pest management; vermicomposting; vegetable
and ornamental nursery raising; macro quality analysis, grading, packaging, post harvest management.

Visit to an oganic certified village and interaction with the members of small farm holder group regarding quality
standard, inspection, certification, labeling and accreditation for farm produce. Bio ferBliaexontrol agents,
Botanicals
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HORT UG 607. Intr oductory Agroforestry & Agri-Hor ti-Tourism @dits:2+1
Teaching Hours: 40+40=80 Hrs.

Unit 1: (3 lectures)

Agroforestry — definition, objectives and potential. Distinction between agroforestry and social f@&asis/of
Indian forests and role in India farming systems.

Unit 2: (9 lectures)

Agroforestry system, sub-system and practice: agri-silviculture, silvipastoral, horti-silviculture, hortisilvipastoral,
shifting cultivation, taungya, home gardens, alley cropping, intercropping, wind breaks, shelterbelts@nd ener
plantations.

Unit 3: (4 lectures)

Planning for agroforestry — constraints, diagnosis and design methodsdteption of tree crop species for agro-
forestry

Unit 4: (5 lectures)

Agroforestry projects — national, overseas, MPTS — their management practices, economics of cultivation — nurser
and planting Acacia catechu, Dalbgia sissoo,, &ctona, Populus, Mais, Gewia, Eucalyptus, Queusspp. and
bamboo, tamarind, neem etc.)

Unit 5: (6 lectures)

Introduction, rural and green tourism, community-based tourism, home stay villages, types of attributes and thei
corresponding levels, Peri urban cultivation.

Unit 6: (8 lectures)

Research related to tourism, seasonaitperiences, and events; mass tourism, type of accommodations, log cabins
and CONDO to motels; farm inns, experiences, events and meals, the cost factors.

Unit 7: (6 lectures)
History of Greermourism, promotion policies and its potential success, Horti tourism in Sikkim.
Practicals:

Identification and seeds and seedlings of multipurpose tree species. Nursery practices {0Gaygikoptiva,
Morus alba,Acacia catechu, Dalbgia sissogrobinia, leucaendlinus Teak etcVisit to agro-forestry fields to
study the compatibility of MPTS with agricultural crops: silvipastoral, alley cropping, horti-silviculture, agro-
silvipasture, fuel and fodder blocRé4sit to social forestry plantations — roadside plantations, industrial plantations
and shelterbelts. Rapid assessment of farmers needs for green manurdutdadsod in selected villages. Economics
and marketing of products raised in agro-forestry systems.

—SH{KH\A UN|VERS|TY—

110




B.Sc Horticulture

HORT UG 608. Orchard Management Credits: 1+1
Teaching Hours: 20+40=60 Hrs.

Unit 1: Intr oduction (2 lectures)
Orchard management, importance, objectives, merits and demerits

Unit 2: Floor Management (3 lectues)
Clean cultivation, sod culture, Sod mulch, herbicides andiamic and aganic mulches.

Unit 3: Cropping system (8 lectures)

Tropical, sub-tropical and temperate horticultural systems, competitive and complimefetetrgfatoot and shoot
systems. Biological &tiency of cropping systems in horticulture, Crop model and crop regulation in relation to
cropping systems.

Unit 4: Irrigation, nutrition pest management (7 lectures)

Systems of irrigation. Soil management in relation to nutrient and water uptake andebeoresoil environment,
moisture, oganisms and soil properties. Integrated nutrient and pest management. Utilization of resources constraint
in existing systems.

Practicals (40 Hours):

Layout of diferent systems of orchard soil management, clean, aaeer and mixed cropping, fillers. Use of mulch
materials, aganic and ingganic, moisture conservation, weed control. Layout of various irrigation systems.
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SEMESTER VII

HORT UG 701. EXPERIENTIAL LEARNING (Rural Hor ticultur eWork experience (RHWE) & Industrial/
Institutional attachment) Credits: 5+10

To inculcate professional attitude one full semester the students will be attached with village/industry/institutes connecte
with horticulture activities.

Orientation — 3 weeks
RHWE - 7 weeks
Industrial attachment - 3 weeks
Institutional attachment - 3 weeks
Report writing & Evaluation - 2 weeks
HORT UG 702. All India Study Tour (winter vacation) Credits: 0+1

Visit to the research institutes of various agro climatic regions and horticulture zones of India. Report writing & viva
voce.
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SEMESTER VI
HORT UG 801. EXPERIENTIAL LEARNING (Professional Package) edits: 5+10

To inculcate entrepreneurship skill and confidence among the students studying horticulture as a major subject, it we
felt that the graduates coming out must have adequate hands on experienfezemnt dgpects of horticulture for

which provision for one semesterof professional pachage with a total course credit of 15 has been made in the eigh
semesteiThe following four areas have been identified and detailed as a model vietleriifactivities for learning

and evaluationThe students would be required to prepare a work plan in the area selected with end-to-end approac
i.e from purchasing the input to producing a product and marketing. It should have components of project developmen
monitoring and accountingti®lents at the end of completion of project will submit report for evaluétioadvisor/

faculty member will guide the students and supervise their work and a committee appointed by the Dean of the
Faculty/Academic Executive will evaluate the projd@tte evaluation will entail skills developed/learnt, proficiency

in project execution, project report preparation followed by viva-voce.

Final year B.Sc (Hort.) students have to select any one area from the following tgousylecialized training.
[. Nursery Production and Orchard Management-
1. Project proposal preparation
Nursery registration, methodology and processing of certification
Establishment and management of plant propagating structures
Plant tissue culture practices
Establishment of progeny blocks, identification of mother plants and maintenance of bud wood bank
Procurement of inputs (pots, polythene, FYM etc.)
Techniques and environment management fgelacale production

Packaging and selling of plant material

© o N o o~ Db

Working out economics
10. Project report preparation
11. Viva -voce
II. Floricultur e
1. Project proposal preparation
Soil and water analysis, preparation of land and layout

2
3. Visit to flower growing areas and export house
4. Specialized lectures by the experts

5

Production and management of commercial flowers

—S”(K”\A UN|VERS|TY—

113




SCHOOL OF LIFE SCIENCES Mm
6. Harvesting and post harvest handling of produces
7. Marketing of produces
8. Cost analysis
9. Institutional management

10.
11.
12.
13.

14.
15.
16.
17.
18.

Attachment with private landscape agencies
Planning and designing, site analysis, selection and use of plant material for landscaping
Formal and informal garden, features, styles, principles and elements of landscaping

Preparation of landscape plans of home gardens, farm complexes, public parks, institutions, highways, dam
and avenues

Making of lawns, use of software in landscape

Making of bouquets, button hole, wreateniandgajras car and marriage palaces

Dry flower technology (identification of suitable species, drying, packaging and forwarding techniques)
Project report preparation

Viva-voce

lll. Pr otected Cultivation of HighValue Horticultural Cr ops

1.

o v~ w Db

v
7
8.
9

10.

Project proposal preparation

Specialized lectures by the commercial flower experts

Study of designs of green house structures for cultivation of crops
Land preparation and soil treatment

Visit to commercial poly houses

Planting and production:

Cultural management including soil/media management in poly house
Fertigation and irrigation management

Integrated Pest Management

Harvesting and Post harvest management, certification and distribution; cost of production
Visit to export houses

Market intelligence/survey

Marketing of produce

Cost analysis
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11.
12.
13.

Institutional management
Project report preparation

viva-voce

IV. Post HarvestTechnology and valué\ddition

1.

N o g bk~ w D

o

10.
11.
12.
13.

Project proposal preparation

Design and layout of pilot plant, cold store, grading-packing line cool-chain

Pre-harvest practices to extend shelf life

Quality standards of fruits and vegetable for processing

Procurement of raw material, inventory control

Post harvest handling; grading; packaging; cool chain transportation and storage of fresh produce

Processing (juice/pulp extraction, concentration, product preparation; dehydration, waste management; inpu
quality control)

Packaging (bottling, corking, sealing, labeling, aseptic packaging, storage)

Quality laboratory exercises, quality assurance, analytical tools, hygiene, machinery maintenance, HACCP
International standards, FPO LicenseAREandards, Codex law

Sales promotion, certification, distribution and marketing, banking, finance and institutional managements
Work experience in food processing unit.
Project report preparation

Viva-voce
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HORT UG 802. Physical Education/NCC/NSS Credits: 0+1

NSS: Orientation of students in national problems, study of philosophy of NSS, fundamentals rights, directive principles
of state policysocio-economic structure of Indian socjgtypulation problems, brief of five year plan. Functional

literacy non-formal education of rural youths, eradication of of social evils, awareness programmes, consumelt
awareness, highlights of consumer act. Environment enrichment and conservation, health, family welfare and nutritior

NCC: Introduction to NCC, defence services, system of NCC training, foot drill, sizing, forming up in three ranks,
open and close order match, dressing, getting on parade, dismissing and falling out, saluting, marching, arms dril
shoulder arm, order arm, present arm, guard of hponetemonial drill, weapon training-rifle bayonet, light machine

gun, sten machine carbine, introduction and characteristic stripping, assembling and cleaning, loading, unloading ar
firing. Field craft, visual training, tgets, judging distance, fire discipline and firecontrol orders, battle craft, field
signals, description of ground, section formation, section battle drill, scouts and patrols, ambush, field engineering
map reading, conventional signs, grid systems, use of service profpaisimiatic compass and its use, self defence,
general principles, precaution and training, attacks and counter attacks, marching and searching, first aid, hygier
and sanitation, civil defence, leadership and NCC song.

Physical Education: Introduction to physical education. Posture, exercise for goodposture, physical fithess exercises
for agility, strength, coordination, endurance and speed. Rules are regulations of important games, skill developmet
in any of the games-football, hockeaxolleyball, badminton, throw ball, tennikoit. Participation in of the indoor
games- shuttle badminton, chess and table tennis. Rules and regulations of athletic events, participation in any one
the athletic events- broad jump, high jump, triple jump, javelin thdisguss throyshot put, short and long distance
running. Safety education, movement educatiofecéfe way of doing day-to-day activities. First-aid training,
coaching for major games and indoor gamisans and indigenous ways for physical fithess and curative exercises.
Exercises and games for leisure time, use and experience.

Grand Total 89+71= 160
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ORGANIZA TION OF COURSE CONTENTS & CREDIT EQUIREMENTS FOR
MASTER IN HOR TICUL TURE

Credit Requirements

Subject Master’s programme
Major 24
Minor 09
Supporting 05
Seminar 01
Research 25
Total Credits 64
Compulsory Non Credit 06

Major subject: The subject in which the students want specialization.
Minor subject: The subject closely related to students major subject.

Supporting subject: The subject not related to the major subject. It could be any subject considered relevant for
students research work.

Non-Credit Compulsory Courses The courses are relevant supporting major subjects.
Course 3ructur e

CODE COURSE TITLE CREDITS
Fruit Science
HORT PG 101 [TROPICAL AND DRY LAND FRUIT PRODUCTION 2+1
HORT PG 102 |[SUBTROPICAL AND TEMPERATE FRUIT PRODUCTION 2+1
HORT PG 103 BIODIVERSITY AND CONSERVATION OF FRUIT CROPS 2+1
HORT PG 104 |BREEDING OF FRUIT CROPS 2+1
HORT PG 105 [POST HARVEST TECHNOLOGY FOR FRUIT CROPS 2+1
Floriculture & Landscaping
HORT PG 111  |BREEDING OF FLOWER CROPS AND ORNAMENTAL 2+1
HORT PG 112 Ei{(A)BITJQCTION TECHNOLOGY OF CUT FLOWERS 2+1
HORT PG 113 |PRODUCTION TECHNOLOGY OF LOOSE FLOWERS 2+1
HORT PG 114 [LANDSCAPING AND ORNAMENTAL GARDENING 2+1
HORT PG 115 [TURFING AND TURF MANAGEMENT 2+1
Vegetable Science
HORT PG 121  |PRODUCTION TECHNOLOGY OF COOL SEASON 2+1
'VEGETABLE CROPS
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HORT PG 122 [PRODUCTION TECHNOLOGY OF WARM SEASON 2+1
IVEGETABLE CROPS

HORT PG 123 | BREEDING OF VEGETABLE CROPS 2+1

HORT PG 124 |SEED PRODUCTION TECHNOLOGY OF VEGETABLE 2+1
CROPS

HORT PG 125 [PRODUCTION TECHNOLOGY OF UNDER EXPLOITED 2+1

VEGETALE CROPS

Plantation, Spices, Medicinal & Aromatic Plants

HORT PG 131 [PRODUCTION OF PLANTATION CROPS 2+1

HORT PG 132 [PRODUCTION TECHNOLOGY OF SPICE CROPS 2+1

HORT PG 133 [PRODUCTION TECHNOLOGY OF MEDICINAL AND 2+1

IAROMATIC CROPS

HORT PG 134 BREEDING OF PLANTATION CROPS AND SPICES 2+1

HORT PG 135 | BREEDING OF MEDICINAL AND AROMATIC CROPS 2+1
Common Compulsory major courses for all students

HORT PG 141 [POST HARVEST TECHNOLOGY FOR HORTICULTURAL 2+1

CROPS

HORT PG 142 |GROWTH REGULATION OF HORTICULTURAL CROPS 2+1

HORT PG 143 |PROTECTED CULTIVATION OF HORTICULTURE CROPS 241
Compulsory supportive courses for all students

GP PG 101 BIOTECHNOLOGY FOR CROP IMPROVEMENT 241

STAT PG 101 EXPERIMENTAL DESIGNS 2+1

HORT PG 161 MASTER’S SEMINAR 1+0

HORT PG 191 MASTER’S RESEARCH 25
Compulsory Non-Credit Courses

HORT PG 171 | | 1BRARY AND INFORMATION SERVICES 0+1

HORT PG 172 TECHNICAL WRITING AND COMMUNICATIONS 0+1

SKITIS
HORT PG 173 INTELLECTUAL PROPERTY AND ITS MANAGEMENT IN 1+0
HORT PG 174 BASIC CONCEPTS IN LABORATORY TECHNIQUES 0+1

HORT PG 175 | AGRICULTURAL RESEARCH, RESEARCH ETHICS AND

RURAL DEVELOPMENT PROGRAMMES 1+0

HORT PG 176 DISASTER MANAGEMENT 1+0

A student majoring in Horticulture has to select any one specialization i.e. Fruits Science/ Floriculture & Landscaping
Vegetable Science/ Plantation, Spices, Medicinat@&natic Plants and all the courses of concerned specialization

is compulsoryHe/ She can opt for any other specialization courses as. Ailirtbe students should take compulsory
supportive courses.
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FRUIT SCIENCE
Course Contents
HORT PG 101: TROPICAL AND DRYLAND FRUIT PRODUCTION (2+1)
Theory

Commercial varieties of regional, national and international importance, eco-physiological requirements, recent trend
in propagation, root stock influence, planting systems, cropping systems, root zone and canopy management, nutrie
management, water management, fertigation, role of bio-regulators, abiotic factors limiting fruit production, physiology
of flowering, pollination fruit set and development, honeybees in cross pollination, physiological disorders- causes
and remedies, quality improvement by management practices; maturity indices, harvesting, grading, packing, storac
and ripening techniques; industrial and export poterfigdi. Export Zones(AEZ) and industrial support of the
following crops.

UNIT I : Mango and Banana

UNIT II : Citrus and Papaya

UNIT Ill: Guava, Sapota and Jackfruit

UNIT IV: PineappleAnnonas anévocado

UNIT V: Aonla, Pomegranate, Phalsa, Ber and minor fruits of tropics
Practical

Identification of importartultivars, observations on growth and development, practices in growth regulation, malady
diagnosis, analyses of quality attributes, visit to tropical and arid zone orchards, Project preparation for establishin
commercial orchards.

Suggested Readings

e BoseTK, Mitra SK& Rathore DS. (Eds.). 1988emperate Funits- Hotticulture. Allied Publ BoseTK,
Mitra SK & Sanyal D. 2001. (Eds fruits -Tropical and Subtipical. Naya Udyog.

e ChadhaKL&PareekOR996.(Eds.)Advancesin Haticulture.Vols.ll- V. Malhotra Publ.
House.NakasoneHY& Paul RE. 1998opical Fruits. CABI.

e Peter KV 2008. (Ed.)Basics of Haticulture. New India PublAgency Pradeep Kumaf, Suma B,
Jyothibhaskar & Satheesan KN 2008anagement of Haicultural Crops Partsl,ll. New India Publ.
Agency New Delhi.

* Radharl & Mathew L. 2007 Fruit Crops New India PublAgency New Delhi.

* Singh HRP Negi JP& Samuel JC. (Eds.). 200Appmoaches for Sustainable Development of tiboiture.
National Horticultural Board.

* Singh HR Singh G Samuel JC & Pathak RK. (Eds.). 20@3ecision Farmingin Haticulture. NCFAH,
DAC/PFDC, CISH, Lucknow
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HORT PG 102: SUBTROPICAL AND TEMPERATE FRUIT PRODUCTION (2+1)
Theory

Commercial varieties of regional, national and international importance, eco-physiological requirements, recent
trends in propagation, rootstock influence, planting systems, cropping systems, root zone and canopy manageme
nutrient management, water management, fertigation, bio-regulation, abiotic factors limiting fruit production,

physiology of flowering, fruitset and development, abiotic factors limiting production, physiological disorders-causes
and remedies, quality improvement by management practices; maturity indices, harvesting, grading, packing, pre
cooling, storage, transportation and ripening techniques; industrial and export pdignitiakport Zones(AEZ)

and industrial support of the following crops.

UNIT I: Apple, pearquince, grapes

UNIT II: Plums, peach, apricot, cherries, hazelnut

UNIT Il : Litchi, loquat, persimmon, kiwifruit, strawberry

UNIT IV: Nuts- walnut, almond, pistachio, pecan

UNIT V: Minor fruits- mango, steen, carambola, bael, wood apple, fig, jamun, rambutan, pomegranate
Practical

Identification of important cultivars, observationgoowth and development, practices in growth regulation, malady
diagnosis, analyses of quality attributes, visit to tropical, subtropical, humid tropical and temperate orchards
Project preparation for establishing commercial orchards.

Suggested Readings

* BoseTK, Mitra SK & Sanyol D. (Ed.). 200Zruits of India — Topical andSub-tropical3rdEd.\6ls.1, II.
Naya Udyog.

» Chadha, KL&PareekQP996.(Eds.)Advancesin Hdiculture. Vol. I. Malhotra Publ. House.

e Chadha, KL& Shikhamany SD. 1999 he Grape: Immvement, Ryduction and Post-Haest Management
Malhotra Publ. House.

» Janick J& Moore JN. 199&:ruit Breeding Vols. I-1ll. JohnWiley & Sons. Nijjar GS. 1977. (Eds.Fruit
Breeding in India Oxford & IBH.

* Radhar& Mathew L. 2007 Fruit Crops New India PublAgency

* Singh S, ShivankarJ, Srivastav#\K & Singh IP. (Eds.).2004Advances in Citricultue. Jagmander Book
Agency
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HORT PG 103: BIODIVERSITY AND CONSERVATION OF FRUIT CROPS (2+1)
Theory
UNIT |

Biodiversity and conservation; issues and goals, centers of origin of cultivated fruits; primary and secondary center
of genetic diversity

UNIT I

Present status of gene centers; exploration and collection of germplasm;
Conservation of genetic resources — conservatigitu andex situ.

UNIT I

Germplasm conservation-problem of recalcitrancy- colds storage of scions, tissue culture, cryopreservation, pollel
and seed storage; inventory of germplasm, introduction of germplasm, plant quarantine.

UNIT IV

Intellectual property rights, regulatory horticulture.. Detection of genetic constitution of germplasm and maintenance
of core group.

UNIT V
GIS and documentation of local biodiversiBeographical indication.
Crops

Mango,sapota,citrus,guava,banana,papaya,grapes,jackfruit,custard, appbnbemalusrunus
sp,litchi,nuts,cdke,tea,rubbecashewcoconut, cocoa, palmyrah, areca nut, oil palm and betel vine.

Practical

Documentation of germplasm — maintenance of passport data and other records of accessions; field exploratic
trips, exercise omx situconservation—colds torage, pollen/ seed storage, cryopreservation, visits to National Gene
Bank and other centers of PGR activities. Detection of genetic constitution

of germplasm, core sampling, germplasm characterization using molecular techniques.

Suggested Readings

e Frankel OH & Hawkes JA975.Crop Genetic Resooes for ®day andlomomrow. Cambridge University
Press.

» Peter KV& Abraham Z. 2007Biodiversity in Hoticultural CropsVol. |. Daya Publ. House.
» Peter KV 2008.Biodiversity of Hoticultural CropsVol.ll. Daya Publ. House.
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HORT PG 104: BREEDING OF FRUIT CROPS (2+1)
Theory

Origin and distribution, taxonomical status - species and cultivars, cytogenetics, genetic resources, blosspm biolog
breeding systems, breeding objectives, ideo -types, approaches for crop improvement - intreeletion,
hybridization, mutation breeding, polyploid breeding, rootstock breeding, improvement of quality traits, resistance
breeding for biotic and abiotic stresses, biotechnological interventions, achievements and future thrust in the followin
selected fruit crops.

UNIT | : Mango, banana and pineapple

UNIT Il : Citrus, grapes, guava and sapota

UNIT HlI:  Jackfruit, papaya, custard apple, aonla, avocado and ber
UNIT IV: Mangosteen, litchi, jamun, phalsa, mulberaspberrykokum nuts
UNIT V: Apple, pearplums, peach, apricot, cherries and strawberry
Practical

Characterization of germplasm, blossom biojatiydy of anthesis, estimating fertility status, practices in hybridization,
ploidybreeding, mutation breeding, evaluation of biometrical traits and quality traits, screening for resistance,
developing breeding programme for specific traits, visit to research stations working on tropical, subtropical and
temperate fruitimprovement

Suggested Readings

* BoseTK, Mitra SK & Sanyo ID. (Eds.).200RruitsofIndia—Topical and Sub-tipical. 3rdEd.Vols. 1, II.
Naya Udyog.

* Chadha KL& Pareek OR.996. (Eds.Advancesin Hdiculture. Vol.I. Malhotra Publ. House.

e ChadhaKL& Shikhamany SD. 1999he Grape: Imppsvement, Ryduction and Post-Haest Management
Malhotra Publ. House.

» Janick J & Moore JN. 199&ruit Breeding Vols.I-11I. JohnWiley & Sons. Nijjar GS. 1977. (Eds.Fruit
Breeding in India Oxford & IBH.

* Radhar& Mathew L. 2007 Fruit Crops New India PublAgency

* Singh S, ShivankarJ, Srivastav@K & Singh IP. (Eds.). 200Advances in Citricultie. Jagmander Book
Agency
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HORT PG 105: POSTHARVEST TECHNOLOGY FOR FRUIT CROPS (2+1)
Theory
UNIT |

Maturity indices, harvesting practices for specific market requirements, influence of pre-harvest practices, enzymati
and textural changes, respiration, transpiration.

UNIT 1l

Physiology and biochemistry of fruit ripening, ethylene evolution and ethylene management, factors leading to post
harvest loss, pre-cooling.

UNIT Il

Treatments prior to shipment, viz., chlorination, waxing, chemicals, biocontrol agents and natural plant products
Methods of storage-ventilated, refrigerated, MAS, CA storage, physical injuries and disorders.

UNIT IV

Packing methods and transport, principles and methods of preservation, food processing, canning, fruit juices, beverag
pickles, jam, jellies, candies.

UNIT V

Dried and dehydrated products, nutritionally enriched products, fermented fruit beverages, packaging technology
processing waste management, food safety standards.

Practical

Analyzing maturity stages of commercially important horticultural crops, improved packing and storage of important
horticultural commaodities, physiological loss in weight of fruits and vegetables, estimation of transpiration, respiration
rate, ethylene release and study of vase life extension in cut flower using chemicals, estimation of quality characteristic
in stored fruits and vegetables, cold chain management -visit to cold storage and CA storage units, visit to fruit an
vegetable processing units, project preparation, evaluation of processed horticultural products.

Suggested Readings
e Bhutani RC. 2003. Fruit andegetable Preservation. Biotech Books.
* Chadha KL&Pareek OP(Eds.). 199@dvances in Horticulturé/ol. IV. Malhotra Publ. House.

e Haid NF &Salunkhe SK. 1997. Post Harvest Physiology and Handling of Fruitéeggedables. Grenada
Publ.

e Mitra SK. 1997. Post Harvest Physiology artdr&ge ofTropical and Sub-tropical Fruits. CABI.

* Ranganna S. 1997. Hand BookAxialysis and Quality Control for Fruit andegetable Product3ata
McGraw-Hill.

* Sudheer KR IndiraV. 2007. Post Harve3echnology of Hor
e Introduction to the Physiology and Handling of Fruitsgetables and Ornamentals. CABI.
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FLORICUL TURE& LANDSCAPING
Course Contents
HORT PG 111: BREEDING OF FLOWER CROPS AND ORNAMENT AL PLANTS (2+1)
Theory
UNIT |

Importance of breeding in flower crops & ornamental plants , Board objectives of breeding. Principles—Evolution of
varieties, origin, distribution, genetic resources, genetic gitrere - Patents and Plafariety Protection in India.
Genetic inheritance of flower colqutoubleness, flower size, fragrance, post harvest life.

UNIT Il

Breeding methods suitable fo rsexually and asexually propagated flower crops and ornamental plants— introductior
selection, domestication, polyploidy and mutation breeding for varietal development, Role of heterosis, Productio nc
fhybrids, Malesterilityincompatibility problems, seed production of flower crops.

UNIT I

Breeding constraints and achievements made in commercial flowers - rose, jasmine, chrysanthemum, marigold, tubero:
crossandra, carnation, dahlia, gerbera, gladioli, orchids, anthurium haditnia, liliums, nerium.

UNIT IV

Breeding constraints and achievements made in ornamental plants — petunia, hibiscus, bougainvillea, Flowerin
annuals (zinnia, cosmos, dianthus, snapdragon, pansy) and ornamental foliages—Introduction and selection of plar
for water scaping and xeriscaping.

Practical

Description of flower morphology of importance flower crops & ornamental plants Cataloging of cultivars, varieties
and species in flowers, floral biolggelfing and crossing, evaluation of hybrid progenies, seed production-Induction
of mutants through physical and chemical mutagens, induction of polypdoigiening of plants for biotic, abiotic
stresses and environmental pollutionyitro breeding in flower crops and ornamental plants.

Suggested Readings
» Bhattacharjee SK.2008dvancesin Ornamenta IHtculture. Vols.I-VI. Pointer Publ.
* BoseTK & Yadav LP1989.Commecial FlowersNayaProkash.
* Chadha KL& Choudhury B.19920rnamental Hoticulture in India ICAR.
* ChadhaKL.199%dvancesin Hdiculture Vol.XII. Malhotra Publ. House.

* Chaudhary RC. 1993ntroduction to Plant Breding.Oxford & IBH. Singh BD. 1990Plant Breeding
Kalyani.
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HORT PG 112: PRODUCTION TECHNOLOGY OF CUT FLOWERS (2+1)
Theory
UNIT |

Scope of cut flowers in global trade, Global Scenario of cut flower produdtoigtal wealth and diversitarea
under cut flowers and production problems in India.

Growing environment, open cultivation, protected cultivation, soil and artificial growing media, soiled contamination
techniques, planting methods, influence of environmental parameters, light, temperature, moisture, humidity and CC
on growth and flowering.

UNIT 1l

Flower production — climatic requirement, water and nutrient management, fertigation, weed management, rationing
training and pruning, disbudding, special horticultural practices, use of growth regulators, physiological disorders
and remedies, IPM and IDM: .

UNIT Il

Flower forcing and yeaound flowering through physiological interventions, chemical regulation, environmental
manipulation.

UNIT IV

Cut flowerst and ardsandgrades, harvestindices, harvesting techniques, post-harvest handling, Methods of delayil
flower opening, Pre-cooling, pulsing, packingor@ge &transportation, marketing, export potential, institutional
support. FloweAgri Export Zones.

Production of Crops: Cut rose, cut chrysanthemum, carnation, gerbera, gladioli, tuberose, orchids, anthurium,
aster liliums, bird of paradise, heliconia, alstroemeria, alpinia, ornamental ghvgeneliads, dahlia, gypsophilla,
limonium, statice, stock, cut foliages and fillers.

Practical

Botanical description of varieties, propagation techniques, mistchamber operation, training and pruning techniques
practices inmanuring, dripand fertigation, foliar nutrition, growth regulator application, pinching, disbudding, staking,
harvesting techniques, post-harvest handling, cold chain, project preparation for regionally important cut flowers,
visit to commercial cut flower units and case study

Suggested Readings

e Arora JS. 2006.Introductory Ornamental haticulture. Kalyani. Bhattacharjee SK.2006.
AdvancesinOrnamentalHticulture.Vols.1-VI., PointerPubl.

* BoseTK & Yadav LP 1989Commecial Flowers.NayaProkash.
e BoseTK, Maiti RG Dhua RS & Das.PL999.Floriculture and LandscapindNaya Prokash.
e Chadha KL& Chaudhury B. 19920rnamental Hoticulturein India ICAR.
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» ChadhaKL.199%dvancesin Hdiculture Vol.XIl.Malhotra Publ. House.
* LauriaA&RiesVH.2001Floriculture—FundamentalsandPracticégrobios.
e PrasadS& Kumar U. 2008 ommecial Floriculture Agrobios.

* RandhawaGS&MukhopadhyayA.198ricultureinindiaAllied Publ.

* ReddyS,JanakiramB,BalajRulkarniS&MisraRL.2007Hightech Floricultue. Indian Society of Ornamental
Horticulture, New Delhi.
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HORT PG 113: PRODUCTION TECHNOLOGY FOR LOOSE FLOWERS (2+1)
Theory
UNIT |

Scope of loose flower trade, Significance in the domestic market/ eXpasgtal wealth and diversitpropagation,
propagation in mist chambers, nursery management, pro-tray nursery under shade nets, transplanting technique:

UNIT I
Soil and climate requirements, field preparation, systems of planting, precision farming techniques.

Water and nutrient management, weed management, rationing, training and pruning, pinching and disbudding, speci
horticultural practices, use of growth regulators, physiological disorders and remedies, IPM and IDM.

UNIT 11l

Flower for cing an dye around flowering, production for special occasions through physiological interventions, chemical
regulation.

UNIT IV

Harvest indices, harvesting techniques, post-harvest handling and grading, pre-cooling, packing and storage, vall
addition, concrete and essential oil extraction, transportation and marketing, export potential, institutional support
Agri Export Zones for loose flower crops.

Crops: Jasmine, Scented rose, Chrysanthemum, Marigolberose, Crossandra, Nerium, Hibiscus, Barleria,
Celosia, Gomphrena, Non-traditional flowers: Nyctanthgisernaemontana, Ixora, Lotus, Lili#&ecoma, Champaka,
Pandanus.

Practical

Botanical description of species and varieties, propagation techniques, mist chamber operation, training and prunir
techniques, practices in manuring, drip and fertigation, foliar nutrition, growth regulator application, pinching,
disbudding, staking, harvesting techniques, post-harvest handling, storage and coldchain, project preparation f
regionally important commercial loose flowers, visits to fields, essential oil extraction units and markets.

Suggested Readings

e Arora JS. 2006Introductoy Ornamental Haticulture. Kalyani. Bhattacharjee SK. 2008dvancesin
Ornamental Hoticulture.Vols.I-VI. Pointer Publ.

* BoseTK & Yadav LP 1989.Commecial Flowers.NayaProkash.

e BoseTK, Maiti RG Dhua RS & Das.PL999.Floriculture andLandscapingNaya Prokash.

¢ Chadha KL& Chaudhury B. 19920rnamental Hoticulturein India ICAR.

e Chadha KL. 1995Advances in Hdrculture. Vol. XlIl. Malhotra Publ. House.

e LauriaA & RiesVH. 2001.Floriculture—Fundamentalsand Practicésgrobios.

e Prasad S & Kumar U. 2008ommecial Floriculture. Agrobios.

* Randhawa GS & Mukhopadhya&y1986.Floriculturein India.Allied Publ.

e SheelaVL. 2007.Flowers in Tade New India PublAgency

e Valsalakumari PK, Rajeevan PK, Sudhadevi PK & Geetha CK. E@@ering Tees New India Pub”gency
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HORT PG 114: LANDSCAPING AND ORNAMENT ALGARDENING (2+1)
Theory

UNIT |

Terminology Garden planting components: arboretum, shrubbemyery palmatum, arches and gelas, edges
and hedges, climbers and creepers, cacti and succulents, herbs, annuals, flower borders and beds, ground cov
carpet beds, bamboo groves; Production technology for selected ornamental plants.

UNIT Il

Sudy of formal, informal & special types of garden:-layout important features & planting material. Design components
& different types of design or map used in landscapingh —CAD.

UNIT 11l

Urban landscaping, Landscaping for specific situations, institutions, industries, residents, hospitals, roadsides
trafficislands, damsites, ITparks, corporates.

UNIT IV

Bio-aesthetic planning, eco-tourism, theme parks, indoor gardening, therapeutic gardening, non-plant component
water scaping, xeriscaping, hardscaping.

Practical

Selection of ornamental planfgactices in preparing designs for home gardens, industrial gardens, institutional
gardens, corporates, avenue planting, practices in planning and planting of special types of gardens, burlappin
lawn making, planting herbaceous and shrubbery borders, project preparation on landscapiegefargiifiations,

visit to parks and botanical gardens, case study on commercial landscape gardens.

Suggested Readings
* BoseTK, Maiti RG Dhua RS & Das.PL999.Floriculture andLandscapingNaya Prokash.
e LauriaA & Victor HR. 2001Floriculture—Fundamentals and PracticAgrobios.
* Nambisan KMP1992.Design Elements of Landscape @Gamning Oxford & IBH.
 Randhawa GS & Mukhopadhyay 1986.Floriculturein India Allied Publ.
* Sabina GT& Peter KV 2008.0rnamental Plants for Gaens New India PublAgency

* Valsalakumari et al. 200&lowering Tees New India PublAgency Woodrow MG1999.Gardening in
India. Biotech Books.
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HORT PG 115: TURFING AND TURF MANAGEMENT (2+1)
Theory
UNIT |

Turf industry introduction, importance and scope. Basic requirements, site evaluation, concepts of physical
chemical and biological properties of soil pertaining to turf grass establishment.

UNIT 1l

Visual and functional properties of turf gras§esf-grasses-jipes, species, varieties, hybrids; Selection of grasses
for different locations; Grouping according to climatic requirem&déptation.

UNIT 11l

Preparatory operations; Growing media used for turf grasfed establishment methods, seeding, sprigging /
dibbling, plugging, sodding/ turfing, turf plastering, hydro-seeding, astro-turfing.

UNIT IV

Turf management-Irrigation, nutrition, special practices, aerating, rolling, soil top dressing, use of turf growth regulators
(TGRs) and micronutrientsurf mowing—mowing equipments, techniques to minimize wear and compaction, weed
control, biotic and abiotic stress management in turfs.

UNIT V
Establishment and maintenance of turfs for play grounds, viz. golf, football, hackdgt, tennis, rughetc.
Practical

Identification of turf grasses, Preparatory operations in turf making, Practices in turf establishment, Layout of macrc
and micro irrigation systemgyater and nutrient management; Special practices — mowing, raking, rolling, soiltop
dressing, weed management; Biotic and abiotic stress management; Project preparation for turf establishment, vic
to IT parks, model cricket and golf grounds, airports, co-orporates, Ggamizations; Renovation of lawns;

Turf economics.

Suggested Readings

e Nick-Christians 2004FFundamentals ofurf grass Management
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VEGETABLE SCIENCE
Course Contents
HORT PG 121: PRODUCTION TECHNOLOGY OF COOL SEASON VEGETABLE CROPS (2+1)
Theory

Introduction, botany and taxonomylimatic and soil requirements, commercial varieties/ hybrids, sowing/
planting times and methods, seed rate and seed treatment, nutritional and irrigation requirements, intercultur
operations, weed control, mulching, physiological disorders, harvesting, post-harvest management, plant protectio
measures and seed production of:

UNIT |

Potato

UNIT Il

Cole crops: cabbage, cauliflow&nollkohl, sprouting broccoli, Brussels sprout
UNIT 1l

Root crops: carrot, radish, turnip and beetroot

UNIT IV

Bulb crops: onion and garlic

UNIT V

Peas and broad bean, green leafy cool season vegetables
Practical

Cultural operations (fertilizer application, sowing, mulching, irrigation, weed control) of winter vegetable crops and
their economics; Experiments to demonstrate the role of mineral elements, plant growth substances and herbicide
study of physiological disorders; preparation of cropping scheme for commercial farms; visit to commercial greenhouse
poly house.

Suggested Readings
e BoseTK & Som MG (Eds.). 1986\Vegetable Copsin India Naya Prokash.

* BoseTK, Som G & Kabir J. (Eds.). 200%egetable Cops Naya Prokash. BoSeK, Som MG & Kabir J.
(Eds.). 1993Vegetable Cops Naya Prokash.

* BoseTK, Kabir J,MaityTK, Parthasarathy¥% & Som MG 2003.

* \kgetable Cops Vols. I-1ll. Naya Udyog.

* Chadha KL& Kalloo G (Eds.).1993-94Advances in Hdiculture Vols.V-X. Malhotra Publ. House.
e Chadha KL. (Ed.). 200Hand Book of Hdiculture. ICAR.
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Chauhan DVS.(Ed.).198&getablePoduction in India Ram Prasad& Sons.

Decoteau DR. 2000/kgetable Cops Prentice Hall.

Edmond JB, MussexM &Andrews FS. 1951Fundamentals dflorticulture. Blakiston Co.

Fageria MS, Choudhary BR & Dhaka RS. 20@getable Cops: Poduction EchnologyVol. 1l. Kalyani.

GopalakrishanaifR. 2007 egetable Cops New India PublAgency Hazra R& Som MG (Eds.). 1999.
Technology for ¥getable Poduction and ImmvementNaya Prokash.

Rana MK. 20080lericulture in India Kalyani Publ.

Rana MK. 2008Scientific Cultivation of &etablesKalyani Publ. RubatzkyE & Yamaguchi M. (Eds.).
1997. World \egetables:

Principles, Poduction and Nutritive Mues Chapman & Hall.
Saini GS.2001A Text Book of Oleri and Flori Culter Aman Publ. House.

Salunkhe D.K & Kadam S.S. (Ed.). 19%8and Book of &getable Science an@&dhnology: Poduction,
Composition, Brage and PocessingMarcel Dekker

Shanmugavelu KGL989.Production Echnology of ®getable CopsOxford & IBH.

Singh DK. 2007Modern \égetable ®rieties and Poduction Echnology International Book Distributing
Co.

Singh S.KEd.). 1989Production EBchnology of &getable Cops Agril. Comm. Res. Centre.
Thamburaj S. & Singh N. (Eds.). 200&getables, Uber Ciops and SpicesCAR.
Thompson HC & KellyWC. (Eds.). 1978Vegetable Cops Tata McGraw- Hill.

—S”(K”\A UN|VERS|TY—

131



SCHOOL OF LIFE SCIENCES Mm

HORT PG 122: PRODUCTION TECHNOLOGY OF WARM SEASON VEGETABLE CROPS (2+1)
Theory

Introduction, botany and taxonomyglimatic and soil requirements, commercial varieties/ hybrids, sowing/
planting times and methods, seed rate and seed treatment, nutritional and irrigation requirements, intercultur
operations, weed control, mulching, physiological disorders, harvesting, post harvest management, plant protectio
measures, economics of crop production and seed production of:

UNIT |

Tomato, eggplant, hot and sweet peppers
UNIT Il

Okra, beans, cowpea and cluster bean
UNIT 1l

Cucurbitaceous crops

UNIT IV

Tapioca and sweet potato

UNIT V

Green leafy warm season vegetables
Practical

Cultural operations (fertilizer application, sowing, mulching, irrigation, weed control) of summer vegetable crops
and their economics; study of physiological disorders and deficiency of mineral elements, preparation of cropping
schemes for commercial farms; experiments to demonstrate the role of mineral elements, physiological disorder:
plant growth substances and herbicides; seed extraction techniques; identification of important pests and diseas
and their control; maturity standards; economics of warm season vegetable crops.

Suggested Readings
e BoseTK & Som MG (Eds.). 1986Vegetable Copsin India Naya Prokash.

e BoseTK, Kabir J, Maity TK, Parthasarathi/A & Som MG 2003.\Vegetable Cops Vols. I-lll. Naya
Udyog.

»  BoseTK, Som MG & Kabir J. (Eds.). 2002kgetable Cops Naya Prokash.

» Brown HD & Hutchison CS\Vegetable SciencdB Lippincott Co.

* Chadha K.L& Kalloo G (Eds.).1993-94Advances in Hdrculture.Vols.V-X. Malhotra Publ. House.
* Chadha KL. (Ed.). 200Hand Book of Haiculture. ICAR.

» Chauhan DVS.(Ed.).198&kgetable Poduction in India Ram Prasad& Sons.
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Decoteau DR. 2000/kgetable Cops Prentice Hall.
Edmond JB, Muss&kM &Andrews FS. 1964Fundamentals of Haoiculture. Blakiston Co
Fageria MS, Choudhary BR & Dhaka RS. 20@$getable Cops: Poduction EchnologyVol. 1l. Kalyani.

GopalakrishanaifR. 2007 Megetable Cops New India PublAgency Hazra R& Som MG (Eds.). 1999.
Technology for ¥getable Poduction and ImmvementNaya Prokash.

Kalloo G & Singh K (Ed.). 2000Emeging Scenarioin &getable Reseeln and DevelopmenResearch
Periodicals & Book Publ. House.

Nayer NM & MoreTA 1998.Cucurbits Oxford & IBH Publ.

Palaniswamy & Peter KV 2007.Tuber Cops New India PublAgency PandeyAK & MudranalayV.
(Eds.).\Vegetable Poduction in India: Impaant\arieties and Developmenedhniques.

Rana MK. 20080Olericulture in India Kalyani Publication.
Rana MK. 2008Scientific Cultivation of &yetablesKalyani Publication.

RubatzkyVE & Yamaguchi M. (Eds.). 199AMorld \kgetables: Principles, Bduction and Nutritive
Values Chapman & Hall.

Saini GS. 2001A Text Book of Oleri and Flori Culter Aman Publ. House.

Salunkhe DK & Kadam SS. (Ed.). 1998and Book of ®getable Science ane&dhnology: Poduction,
Composition, Brage and PocessingMarcel Dekker

Shanmugavelu KGL989.Production Echnology of 8getable Cops Oxford & IBH.

Singh DK. 2007Modern \égetable ®rieties and Poduction Echnology International Book Distributing
Co.

Singh NR BharadwajAK, Kumar A & Singh KM. 2004.Modern EBchnology on &getable Poduction
International Book Distributing Co.

Singh SP(Ed.). 1989Production Echnology of &getable Gops Agril. Comm. Res. Centre.
Thamburaj S & Singh N. 200%egetables, OberCiops and SpicesICAR.
Thompson HC & KellyWC. (Eds.). 1978vegetable Cops Tata McGraw Hill.

—S”(K”\A UN|VERS|TY—

133



SCHOOL OF LIFE SCIENCES Mm
HORT PG 123: BREEDING OF VEGETABLE CROPS (2+1)
Theory

Origin, botanytaxonomycytogenetics, genetics, breeding objectives, breeding methods (introduction, selection,
hybridization, mutation), varieties and varietal characterization, resistance breeding for biotic and abiotic stress
guality improvement, molecularmarkgenomics, markerassisted breeding and QTLs, biotechnology and their use in
breeding in vegetable crops-Issue of patenting, PPVFR act.

UNIT |

Potato and tomato

UNIT Il

Eggplant, hot peppgsweet pepper and okra

UNIT 1l

Peas and beans, amaranth, chenopods and lettuce
UNIT IV

Gourds, melons, pumpkins and squashes

UNIT V

Cabbage, cauliflowercarrot, beetroot, radish, sweet potato and tapioca
Practical

Selection of desirable plants from breeding population observations and analysis of various qualitative and quantitativ
traits in germplasm, hybrids and segregating generations; induction of flowering, palanological studies, selfing anc
crossing techniques in vegetable crops; hybrid seed production of vegetable crops in bulk. Screening techniques f
insect-pests, disease and environmental stress resistance in above mentioned crops, demonstration of sib-mating :
mixed population; molecular marker techniques to identify useful traits in the vegetable crops and special breedin
techniquesVisit to breeding blocks.

Suggested Readings

* Allard RW. 1999.Principles of Plant Beeding JohnWiley & Sons. Basset MJ. (Ed.). 1988reeding
\Vegetable Gops AVI Publ.

» Dhillon BS,Tyagi RK, Saxena S. & Randhawa GJ. 20@Bnt GenetidResouces: Hoticultural Crops
Narosa Publ. House.

» Fageria MSArya PS & ChoudhanAK. 2000. Vegetable Gops: Beeding and Seed &duction Vol. 1.
Kalyani.

* Gardner EJ. 197%®rinciples of GeneticslohnWiley & Sons.
* Hayes HK, Immer FR & Smith DC.195Blethods of Plant Breding McGraw-Hill.
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Hayward MD, Bosemark NO & Romagosal. (Eds.). 19B@&nt BreedingPrinciples and Pospects
Chapmané& Hall.

Kalloo G 1988.\egetable Beeding Vols. I-Ill. CRC Press.
Kalloo G1998Vegetable Beeding Vols. I-1ll (Combined Ed.).Panima Edu. BoAgency

Kumar JC & Dhaliwal MS. 1990lechniques of Developing Hybrids irgétable Cops Agro Botanical
Publ.

Paroda RS & Kalloo @Eds.). 1995Vegetable Resea with Special Refence to Hybrid &chnology in
Asia-Pacific Regin.FAO.

Peter KV& Pradeepkumaf. 2008.Genetics and Breding of ¥getablesRevised, ICAR.

Rai N & Rai M. 2006Heteios is Beeding in ¥getable Gops Newlndia PublAgency

Ram HH. 1998\egetable Beeding: Principles and PracticeKalyani

Simmonds NW1978 Principles of Cop ImpovementLongman. Singh BD. 198Blant Breeding Kalyani.

Singh PK, Dasgupta SK &ripathi SK. 2004. Hybrid \egetable Developmeninternational Book
Distributing Co.

SwarupV. 1976.Breeding Pocedue for Cioss-pollinated ¥getableCrops ICAR.
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HORT PG 124: SEED PRODUCTIONTECHNOLOGY OFVEGETABLE CROPS (2+1)
Theory

UNIT I

Definition of seed and its qualjtgew seed policies; DUS test, scope of vegetable seed industry in India.
UNIT Il

Genetical and agronomical principles of seed production; methods of seed production; use of growth regulators an
chemicals in vegetable seed production; floral biglgapllination, breeding behaviguseed development and
maturation; methods of hybrid seed production.

UNIT I

Categories of seed; maintenance of nucleus, foundation and certified seed; seed certification, seed standards; seec
and law enforcement, plant quarantine and quality control.

UNIT VI

Physiological maturityseed harvesting, extraction, curing, drying, grading, seed processing, seed coating and pelleting
packaging (containers/ packets), storage and cryopreservation of seeds, synthetic seed technology

UNIT V

Agro-techniques for seed production in solanaceous vegetables, cucurbits, leguminous vegetables, cole crops, bt
crops, leafy vegetables, okra, vegetatively propagated vegetables.

Practical

Seed sampling, seed testing (genetic pusigd viabilityseedling vigoumphysical purity) and seed health testing;
testing, releasing and notification procedures of varieties; floral biology; rouginigtgpef methods of hybrid seed
production in important vegetable and spice crops; seed extraction techniques; handling of seed processing and se
testing equipments; seed sampling; testing of vegetable seeds for seed@umityation,vigour and health; visit to

seed processing units seed testing laboratory and seed production farms.

Suggested Readings
* Agrawal PK & Dadlani M. (Eds.). 199Zechniques in Seed Science ardhhology SouthAsian Publ.
» Agrawal RL. (Ed.). 1997Seed &chnology Oxford & IBH.
* Bendell PE.(Ed.). 199&eed Science anédhnology: Indian Fagstly SpeciesAllied Publ.

» Fageria MSArya PS & ChoudhanAK. 2000. Vegetable Gops: Beeding and Seed &duction Vol. 1.
Kalyani.

* Geoge RAT. 1999 .\Vegetable Seed Bduction2ndEd. CABI.

» Kumar JC & Dhaliwal MS.1990echniques of Developing Hybrids\tagetable Gops Agro Botanical Publ.
* MoreTA, Kale PB & Khule BW1996.\egetable Seed pductionTechnology Maharashtrat&te Seed Corp.
* Rajan S & Baby IMarkose. 2007Propagation of Hoticultural Crops New India PublAgency

* Singh NP Singh DK, SinghYK &Kumar V. 2006.Vegetable SeeBroduction Echnology International
Book Distributing Co.

* SinghSR2001 Seed Ryduction of Commetral Vegetables Agrotech PublAcademy
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HORT PG 125: PRODUCTION TECHNOLOGY OF UNDEREXPLOITED VEGETABLE CROPS (2+1)
Theory

Introduction, botany and taxonogrglimatic and soil requirements, commerdatieties/ hybrids, sowing/ planting

times and methods, seed rate and seed treatment, nutritional and irrigation requirements, intercultural perations, we
control, mulching, physiological disorders, harvesting, post harvest management, plant protection measures and se
production of:

UNIT |

Asparagus, artichoke and leek

UNIT I

Brusselss sprout, Chinese cabbage, broccoli, kale and artichoke.

UNIT [l

Amaranth, celeryparsley parsnip, lettuce, rhubarb, spinach, basella, bathu

(chenopods) and chekurmanis.

UNIT IV

Elephant foot yam, lima bean, winged bean, vegetable pigeon pea, jack bean and sword bean.
UNIT V

Sweet gourd, spine gourd, pointed gourd, Oriental pickling melon and little gourd (kundru).
Practical

Identification of seeds; botanical description of plants; layout and planting; cultural practices; short-term experiments
of underexploited vegetables.

Suggested Readings
e Bhat KL. 2001. MinoNegetables - Untapped Potential. Kalyani.
e Indira P& Peter KV 1984. UnexploitedropicalVegetables. Keralagricultural University Kerala.

» Peter KV (Ed.). 2007-08. Underutilized and Underexploited Horticultural Crgpks. I-IV. New India
Publ.Agency

¢ RubatzkyWE & Yamaguchi M. (Eds.). 199World Vegetables:
* Principles, Production and Nutritix&alues. Chapman & Hall

* Srivastava U, Mahajan RK, Gangopadyay KK, Singh M &Dhillon BS. 2001. Minimal Descriptaggiof
Horticultural Crops. Part-II:

e Vegetable Crops. NBPGR, New Delhi.
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PLANTATION, SPICES, MEDICINAL & AROMATIC CROPS
Course Contents
HORT PG 131: PRODUCTION OF PLANTATION CROPS (2+1)
Theory

Role of plantation crops in national econgexport potential, IPR issues, clean development mechanism, classification
and varietal wealth. Plant multiplication includiimgvitro multiplication, systems of cultivation, multitier cropping,
photosynthetic diciencies of crops at dérent tiers, rainfall, humidifgyemperature, light and soil pH on crop growth

and productivityhigh density planting, nutritional requirements, physiological disorders, role of growth regulators
and macro and micronutrients, water requirements, fertigation, moisture conservation, shade regulation, wee
management, training and pruning, crop regulation, maturity indices, harvesting. Cost benefit agalygisaoming,
management of drought, precision farming.

UNIT I: Coffee and tea

UNIT Il: Cashew and cocoa

UNIT IlI: Rubbey palmyrah and oil palm
UNIT IV: Coconut and arecanut

UNIT V: Wattle and betel vine

Practical

Description of botanical and varietal features, selection of motherpalms and seedlings in coconut and areca nut, st
test crop response studies and manuring practices, pruning and training, maturity standards, harvesting, Proje
preparation for establishing plantatioNssit to plantations.

Suggested Readings

e Anonymous, 1985Rubber and its Cultivatiahe Rubber Board of India. ChopYd. & Peter KV
2005Handbook of Industrial @ps Panima. Harler CR. 1968he Cultue and Marketing ofda Oxford
Univ. Press. Kurial &Peter KV, 2007.Commecial Crops EchnologyNew India PublAgency

* Nair MK, Bhaskara Rao EV,\Nambiar KKN & Nambiar MC. 1979Cashew CPCRI, Kasaragod.
* Peter KV 2002.Plantation Cops National BooKTrust.

* Pradeep Kumaf, Suma B, Jyothibhaskar & Satheesan KN. 200&8nagement of Haicultural Crops
Partl, 1. New India PubAgency

* RaiPS &Vidyachandram B.198Review of Wk Doneon CasheWwAS, Research Series No.6, Bangalore.
* Ranganathak.1979.Hand Book of &a CultivationUPASI, TeaRes. 8. Cinchona

» Srivastava HCyatsaya B & Menon KKGL986.Plantation Cops— Oppaunities and Constraint©xford
& IBH.

* Thampan PK. 198Hand Book of Coconut Palndxford & IBH.
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HORTPG 132: PRODUCTION TECHNOLOGY OF SPICE CROPS (2+1)
Theory

Introduction, importance of spice crops — historical accent, present status- national and international, future prospect
botany and taxonomylimatic and soil requirements, commercial varieties/ hybrids, site selection, layout, sowing/
planting times and methods, seed rate and seed treatment, nutritional and irrigation requirements, inter croppin
mixed cropping, intercultural operations, weed control, mulching, physiological disorders, harvesting, postharvest
management, plant protection measures and seed planting material and micro-propagation, precision farmin
organic resource managementgamic certification, quality control, pharmaceutical significance and protected
cultivation of.

UNIT |

Blackpeppercardamom

UNIT I

Clove, cinnamon and nutmeg, allspice
UNIT I

Turmeric, ginger and garlic

UNIT IV

Corianderfenugreek, cumin, fennel, ajowain, dill, celery
UNIT V

Tamarind, garcinia and vanilla
Practical

Identification of seeds and plants, botanical description of plant; preparation of herbarium, propagation, nursery
raising, field layout and method of planting, cultural practices, harvesting, drying, storage, packaging and processin
value-addition; short term experiments on spice crops.

Suggested Readings
e Agarwal S, Sastry EVD & Sharma RK. 20®eed Spices: Bduction, Quality Expot. Pointer Publ.
e Arya PS. 2003Spice Cops of India Kalyani.
e Bhattacharjee SK. 2008land Book ofAromatic PlantsPointer Publ.
e BoseTK, Mitra SK, Faroogi SK & Sadhu MK (Eds.). 1998 0pical Horticulture. Vol.I. Naya Prokash.

* Chadha KL& Rethinam REds.). 1993 Advances in Hdrculture. Vols. IX-X. Plantation Cops and
SpicesMalhotra Publ. House.

 Gupta S. (Ed.)Hand Book of Spices and Packaging with Formutegineers India Research Institute,
NewDelhi.
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* Kumar NA, Khader FRangaswami & Irulappanl. 200@troduction toSpices, Plantation ©ps, Medicinal
andAromatic Plants Oxford &IBH.

* Nybe EV Miniraj N & Peter KV 2007.SpicesNew India PublAgency ParthasarthyX, Kandiannan\&
SrinivasarV. 2008.0rganic SpicesNew India PublAgency

e Peter KV2001.Hand Book of Herbs and Spic&®ls.I-1ll.Woodhead Publ. Co. UK and CRC USA

e Pruthi JS. (Ed.). 199&pices and Condimentdational BooKTrust

e Pruthi JS.200IMinor Spices and Condiments-dgr Management anblost Havest Bchnology ICAR.
» Purseglove JWBrown EG Green CL&Robbins SRJ. (Eds.). 198%picesVols., Il.Longman.

e Shanmugavelu K&Kumar N & Peter KVV2002.Production Echnology opices and Plantation Gps
Agrobios.

e Thamburaj S & Singh N. (Eds.). 200¢getables, Ober Crops andpices ICAR.
» Tiwari RS &AgarwalA. 2004.Production Echnology of Spicesnternational Book DistiCo.
e VarmudyV.2001.Marketing of SpicesDaya Publ. House.
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HORT PG 133: PRODUCTION TECHNOLOGY FOR MEDICINAL AND AROMATIC CROPS  (2+1)
Theory
UNIT |

Herbal industryWWTO scenario, Export and importstatus, Indian system of medicine, Indigeradit®nal Knowledge,
IPR issues, Classification of medicinal crops, Systems of cultivatigan@r production, Role of institutions and
NGO'’s in production, GA medicinal crop production.

UNIT 1l

Production technology for Senna, Periwinkle, Coléssyagandha, Glory lily Sarpagandh&ioscoeasp.,Aloe
vera, Phyllanthus amars, Andrographis paniculata.

UNIT Il

Production technology for Medicinal solanum, Isabgol, PpSafedmuslidevia rebaudiana, Mucunapiriens,
Ocimum sp.

UNIT IV

Post harvest handling—Drying, Processing, Grading, Packingtaray&, processing and value addition; G
Quality standards in herbal products.

UNIT V

Influence of biotic and abiotic factors on the production of secondary metabolites, Regulations for herbal raw materials
Phytochemical extraction techniques.

UNIT VI

Aromatic industryWTO scenario, Export and import status, Indian perfumery indusisiory, Advancements in
perfume industry

UNIT VII

Production technology for palmarosa, lemongrass, citronadtiyer, geranium, artemisia, mentha, ocimum,
eucalyptus, rosemarythyme, patchouli, lavendenarjoram, oreganum.

UNIT VI

Post-harvest handling, Distillation methods, advanced methods, Solvent extraction process, steam distillation, Perfum
from non-traditional plants, Quality analysi@lue additionAroma chemicals, quality standards and regulations.

UNIT IX

Institutional support and international promotion of essential oil and perfumery products.
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Practical

Botanical description, Propagation techniques, Maturity standards, Digital documentation, Extraction of secondary
metabolites, Project preparation for commercially important medicinal dfigitsto medicinal crop fields/isit to

herbal extraction units. Extraction of Essential oils, Project preparation for commercially impootaatic crops,

Visit to distillation and value addition unitsisit to CIMAP.

Suggested Readings
e Atal CK & Kapur BM. 1982 Cultivation and Utilization oAromaticPlants RRL, CSIR, Jammu.
* Atal CK & Kapur BM. 1982 Cultivation and Utilization of MedicindPlants RRL, CSIR, Jammu.
* FaroogiAA & SriramAH. 2000.Cultivation Practices for Medicinal and
» Aromatic Cops Orient Longman Publ.

» FaroogiAA, Khan MM & Vasundhara M. 200Production Echnology of Medicinal anéiromatic Cops
Natural Remedies Pvt. Ltd. Hota D. 20870 Active Medicinal PlantsGeneTech Books.

» Jain SK. 2000Medicinal Plants National BooKTrust.

* Khan IA& KhanumA. Role of Bio €chnology in Medicinal andromaticPlants Vol. IX. Vkaaz Publ.
» KurianA & Asha Sankar M. 200®Medicinal PlantsHorticulture Science Series, New India Pélgency
* Panda H.2002Medicinal Plants Cultivation and their Uséssia Pacific Business Press.

» Prajapati SS, Paero H, SharAtg & Kumar T. 2006.A Handbook oMedicinal PlantsAgroBios.
 Ramawat KG & Merillon JM. 2003Biotechnology-Secondaietabolites Oxford & IBH.

e Skaria PBaby, Samuel MathewGracy MathewAncy Joseph, Ragina Joseph.20@amatic Plants
New India PublAgency
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HORT PG 134: BREEDING OF PLANTATION CROPS AND SPICES (2+1)
Theory

Species and cultivars, cytogenetics, surgelfection, conservation and evaluation, blossom bigloggding objectives,
approaches for crop improvement, introduction, selection, hybridization, mutation breeding, polyploidy breeding,
improvement of quality traits, resistance breeding for biotic and abiotic stresses, molecular aided breeding an
biotechnological approaches, marassisted selection, bioinformatics, IPR issues, achievements and future thrusts.

Crops

UNIT I: Coffee and tea

UNIT Il: Cashew and cocoa

UNIT 1l : Rubbey palmyrah and oil palm

UNIT IV: Coconut and arecanut

UNIT V: Black pepper and cardamom

UNIT VI: Ginger and turmeric

UNIT VII : Fenugreek, corianddennel, celery and ajwoain
UNIT VIII : Nutmeg, cinnamon, clove and allspice
Practical

Characterization and evaluation of germplasm accessions, Blossom @tldigs on pollen behaviquractices

in hybridization, ploidy breeding, mutation breeding, evaluation of biometrical traits and quality traits, screening for
biotic and abioticstresses, haploid culture, protoplast culture and fusion-induction of somaclonal variation and screenin
the variants. Identification and familiarization of spices; floral biology anthesis; fruitset; selfing and crossing techniques;
description of varieties. Salient features of improvedvarieties and cultivars from public and private sector
bioinformatics, visit to radiotracer laboratoryational institutes for plantation crops and plant-genetic resource
centers, genetic transformation in plantation crops for resistance to biotic stress/quality improvement etc.

Suggested Readings

* Anonymous1985.Rubber and its CultivatianThe Rubber Board of India. Chadha KLRethinam P
(Eds.). 1993Advances in Hdiculture. Vol. IX. Plantation Cops and Spice®art-1. Malhotra Publ. House.

e Chadha KL, Ravindran PN & Sahijram L. 20@lotechnology in Hdricultural and Plantation Cops.
Malhotra Publ. House.

* Chadha KL. 1998Advances in Hdiculture. Vol. IX. Plantation andSpices Cops Malhotra Publishing
House, New Delhi.

» ChopraVL & Peter KV Handbook of Industrial Gps Haworth Press.

* Panama International Publishers, New Delhi (Indian Ed.). DamoW&afilaschandraii &.Valsalakumari
PK.1979.ReseathonCashewin India KAU, Trichur.

* Ferwerden FR WitF. (Ed.).19690utlines of PeznnialCiopBreeding in the fbpics H. Veenman & Zonen.

* HarverAE. 1962. Modern Coffee Rrduction Leonard Hof

* Raj PS &Vidyachandra B. 198Review of \6tk Done on CasheWlJAS Research Series No.6, Bangalore.
e Thampan PK 1981 Hand Book of Coconut Palr®xford & IBH.

—S”(K”\A UN|VERS|TY—

143




SCHOOL OF LIFE SCIENCES

HORT PG 135: BREEDING OF MEDICINAL AND AROMATIC CROPS (2+1)
Theory
UNIT |

Plant bio-diversity conservation of germplasm, IPR issues, Major objectives of breeding of Medicinal and
Aromatic Crops, Scope for introduction; cytogenetic background of important Mediciriandtic Crops; Scope

for improvement of Medicinal andromatic Crops through selection, intra and interspecific hybridization, induced
autotetraploidymutation breeding and biotechnological approaches.

UNIT Il

Breeding for yield and quality improvement in medicinal plants, Breeding for high herbage yield, essential oil and
guality components, secondary metabolites in medicinal and aromatic crops; Genetics of active principles and ass:
techniques useful in evaluation of breéslenaterial. Breeding problems in seed and vegetatively propagated medicinal
and aromatic crops.

UNIT I

Achievements and prospects in breeding of medicinal cvip§assiaa ngustifoligCatharanthuseseusGloriosa
superba Coleus forskohljiSevia, Withania somniferaPapaver somniferm Planta goovataDioscorasp.

UNIT IV

Prospects in breeding of medicinal cropi,. Chloophytumsp, Rauvo IfiaserpentinaAloevera, Ocimunsp,
Phyllanthus amarus, Solanusp.

UNIT V

Prospects in breeding of aromatic crops viz., Geranium, vettieenon grass, Palmarosa, citronella, Rosemary
Patchouli, Eucalyptugrtemisia and Mint

Practical

Description of Botanical features, Cataloguing of cultivars, varieties and species in medicinal and aromatic crops, Flore
Biology, Selfing and crossing, Evaluation of hybrid progenies, Induction of economic mutants, High alkaloid and high
essential oil mutants, evolution of mutants through physical and chemical mutagens, Introduction of p@ypéeiding

of plants for biotic and abiotic stress and environmental pollutievitro breeding in medicinal and aromatic crops.

Suggested Readings
» Atal CK & Kapur BM.1982CultivationandUtilization of MedicinaPlants RRL, CSIR, Jammu.
* Chadha KL& Gupta R.1995%dvances in Hdiculture. Vol.XI. Malhotra Publ. House.
* FaroogiAA, Khan MM & VasundharaM. 200Production Echnology of

* Medicinal andAromatic Cops.Natural Remedies Pvt. Ltd. Jain SK. 200edicinal Plants National
Book Trust.

e Julia F & Charters MC. 199RMajor Medicinal Plants — BotanyCultures and Usesrhomas Publ.

» KurianA & Asha SankaM. 2007 .Medicinal PlantsHorticulture Science Series, New India Pélgency
» Prajapati ND, Paerohit SS, SharaAt§, KumarT. 2006.A Handbook oMedicinal PlantsAgro Bios (India).
» Skaria PBabu. 2007Aromatic PlantsNew India PublAgency

e Thakur RS, Pauri HS & Hussai 1989Major Medicinal Plants of IndiaCSIR.
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COMMON COMPULSORY MAJOR COURSES FORALL STUDENTS

HORT PG 141: POSTHARVEST TECHNOLOGY FOR HORTICUL TURE CROPS (2+1)
Theory
UNIT |

Maturity indices, harvesting practices for specific market requirements, influence of pre-harvest practices, enzymati
and textural changes, respiration, transpiration.

UNIT 1l

Physiology and biochemistry of fruit ripening, ethylene evolution and ethylene management, factors leading to post
harvest loss, pre-cooling.

UNIT Il

Treatments priorto shipment, viz., chlorination, waxing, chemicals, biocontrol agents and natural plant products
Methods of storage- ventilated, refrigerated, MAS, CA storage, physical injuries and disorders.

UNIT IV

Packing methods and transport, principles and methods of preservation, food processing, canning, fruit juices, beverag
pickles, jam, jellies, candies.

UNIT V

Dried and dehydrated products, nutritionally enriched products, fermented fruit beverages, packaging technology
processing waste management, food safety standards.

Practical

Analyzing maturity stages of commercially important horticultural crops, improved packing and storage of important
horticultural commodities, physiological loss in weight of fruits and vegetables, estimation of transpiration, respiration
rate, ethylene release and study of vase life extension in cut flower using chemicals, estimation of quality
characteristics in stored fruits and vegetables, cold chain management- visit to cold storage and CA storage unit
visit to fruit and vegetable processing units, project preparation, evaluation of processed horticultural products.

Suggested Readings

e Bhutani RC. 2003Fruit and \égetable Pesewration Biotech Books. Chadha K& Pareek OP(Eds.).
1996Advancesin Hdiculture. Vol. IV. Malhotra Publ. House.

e Haid NF & Salunkhe SK. 199Post Hawest Physiology and Handling of tits and ¥getablesGrenada
Publ.

e Mitra SK.1997Post Hawvest Physiology and@&age Sub-tpical Fruits. CABI.

« Ranganna S. 199Hand Book ofAnalysis and Quality Corf for Fruit and \égetable Poducts Tata
McGraw-Hill.

* Sudheer KR IndiraV. 2007.Post Harvest Echnology of Hdicultural Crops New India PublAgency

e Willis R, McGlassetWB, Graham D & Joyce D. 199Bost Hawvest.An Introduction to the Physiology and
Handling of Fuits, \égetables and OrnamentalSABI.
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HORT PG 142: GROWTH REGULATION OF HORTICUL TURAL CROPS (2+1)
Theory

UNIT |

Growth and development- definition, parameters of growth and development, growth dynamics, morphogenesis.
UNIT I

Annual, semi-perennial and perennial horticultural crops, environmental impact on growth and develdpotent, ef
of light, photosynthesis and photoperiodism vernalisatida¢cedf temperature, heat units, thermo-periodism.

UNIT Il

Assimilate partitioning during growth and development, influence of water and mineral nutrition during growth and
development, bio-synthesis of auxins, gibberellins, cytokinins, abscissic acid, ethylene, brasssinosteroids, growt
inhibitors, morphactins, role of plant growth promoters and inhibitors.

UNIT IV

Developmental physiology and biochemistry during dormabeg break, juvenilityvegetative to reproductive
interphase, flowering, pollination, fertilization and fruitset, fruit drop, fruit growth, ripening and seed development.

UNIT V

Growth and developmental process during stress-manipulation of growth and development, impact of pruning an
training, chemical manipulations in horticultural crops, molecular and genetic approaches in plant growth development

Practical

Understanding dormancy mechanisms in seeds, tubers and bulbs and stratification of seeds, tubers and bulbs, visi
arid, subtropical and temperate horticultural zones to identify growth and development patterns, techniques of growt
analysis, evaluation of photosynthetiigéncy under dierent environments, study of growth regulator functions,
hormone assays, understanding ripening phenomenon in fruits and vegetables, study of impact of physical manipulatio
on growth and development, study of chemical manipulations on growth and development, understanding stres
impact on growth and development.

Suggested Readings

* Buchanan B, GruiessaWl & Jones R. 200Biochemisty & MolecularBiology of PlantsJohnWiley &
Sons.

» Epstein E. 1972Mineral Nutrition of Plants: Principles and Perspectivédley.
» Fosket DE. 199#lant Growth and Development: a Moleculapproach Academic Press.
* LeoplodAC & Kriedermann PE. 198Blant Giowth and Developmer?Ed.McGraw-Hill.

» Peter KV 2008. (Ed.Basics of Hoticulture. New India PublAgency Roberts J, Downs S & Parker P
2002. Plant Growth Development. Plants(l. Ridge, Ed.), pp. 221-274, Oxford University Press. Salisbury
FB & Ross CW1992 Plant Physiology4thEd.Vadsworth Publ.
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HORT PG 143: PROTECTED CULTIVATION OF HORTICUL TURE CROPS (2+1)
Theory
UNIT |

GreenhouseWorld scenario, Indian situation: present and futurdeint agro-climatic zones in India, Environmental
factors and their &cts on plant growth.

UNIT 1l

Basics of greenhouse designfeliént types of structures—glasshouse, shadenet, poly-tunnels- Design and development
of low cost greenhouse structures.

UNIT 11l

Interaction of light, temperature, humidiyO2, water on crop regulation- Green house heating, cooling, ventilation
and shading.

UNIT IV

Types of ventilation-Forced cooling techniques- Glazing materials -Micro irrigation and Fertigation.

UNIT V

Automated greenhouses, microcontrollers, waste water recycling, Management of pest and diseases — IPM.
Practical

Designs of greenhouse, lowcost poly-tunnels, nethouse — Regulation of light, temperature, humidity in greenhouse
media, greenhouse cooling systems, ventilation systems, fertigation systems, special management practices, proj
preparation for greenhouses, visit to greenhouses.

Suggested Readings

e Aldrich RA & Bartok JW 1994 .Green House EngineerinlRAES, Riley Robb Hall, Cornell University
Ithaca, NewYork.

e Bhatcharjee BS. 195®0se Gowing in Topics Thackars pink & Co.
e LaurieA, Kiplingr DD & Nelson KS.1968 ommecialFlowerForcing. McGraw-Hill.

* Mears DR, Kim MK & RobertdVJ. 1971.Sructural Analysisat an Experimental Cable-supisatAir
Inflated Geen Houseslrans. ASAE.

* PantVNelson.1991Green House Operation and Managemd&li Publ.

* Pradeep kumaF, Suma B, Jyothibhaskar & Satheesan KN. 2M&hagement of Haicultural Crops.
Partsl, Il.New India PubAgency
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COMPULSORY SUPPORTIVE COURSES FORALL STUDENTS
HORT PG 101: BIOTECHNOLOGY FOR CROP IMPROVEMENT (2+1)
Theory
UNIT |
Biotechnology and its relevance in agriculture; Definitions, terminologies and scope in plant breeding.
UNIT I

Tissue culture- Historycallus, suspension cultures, cloning; Regeneration; Somatic embryogantsis;culture;
somatic hybridization techniques; Meristem, ovary and embryo culture; cryopreservation.

UNIT 1l

Techniques of DNASsolation, quantification and analysis; Genotyping; Sequencing technideetsyrs, vector
preparation and cloning, Biochemical and Molecular markers: morphological, biochemical and DNA-based markers
(RFLR, RAPD,AFLP, SSR,SNPs, ESTetc.), mapping populations (F2s, back crosses, RILs, NILs and DH).

UNIT IV

Molecular mapping and tagging of agronomically important traégisSical tools in marker analysis, Robotics;
Markerassisted selection for qualitative and quantitative traits; QTLs analysis in crop plants, Gene pyramiding.

UNIT V

Marker assisted selection and molecular breeding; Genomics and genoinformatics for crop improvement; Integratin
functional genomics information on agronomically/ economically important traits in plant breeding;sissisted
backcross breeding for rapid introgression, Generation of EDVSs.

UNIT VI

Recombinant DNAechnologytransgenes, method of transformation, selectable markers and clean transformation
techniques, vectamediated gene transfgshysical methods of gene transferoduction of transgenic plants in
various horticultural crops and Commercial releases.

UNIT VII
Biotechnology applications in male sterility/hybrid breeding, molecular farming.
UNIT VI

MOs and related issues (risk and regulations); GMO; International regulations, biosafety issues of GMOs; Regulator
procedures in major countries including India, ethical, legal and social issues; Intellectual property rights.

UNIT IX

Bioinformatics & Bioinformatics tools.
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UNIT X
Nanotechnology and its applications in crop improvement programmes.
Practical

Requirements for plant tissue culture laboratoegfiniques in plant tissue culture - Media components and media
preparation -Aseptic manipulation of various explants ; observations on the contaminants occurring in media -
interpretations - Inoculation of explants; Callus induction and plant regeneration - Plant regendaatitard&ing

the protocols for regeneration; Hardening of regenerated plants; Establishing a greenhouse and hardening procedu
- Visit to commercial micropropagation unitansformation usinggrobacterium strains, GUS assay in transformed
cells / tissues. DNA isolation, DNA purity and quantification tests, gel electrophoresis of proteins and isozymes,
PCR-based DNA markers, gel scoring and data analysis for tagging and phylogenetic relationship, construction c
genetic linkage maps using computer software.

Suggested Readings

e ChopraVvL &NasimA. 1990. Genetic Engineering and Biotechnology: Concepts, Methodgalidations.
Oxford & IBH.

* Gupta PK. 1997. Elements of BiotechnoloBwstogi Publ.

* Hackett PB, Fuchs J& Messing JW 1988.An Introduction to Recombinant DNAechnology - Basic
Experiments in Gene Manipulation. 2nd Ed. Benjamin Publ. Co.

» Sambrook J &Russel D. 2001. Molecular Cloning - a Laboratory Manual. 3rd Ed. Cold Spring Harbor Lab.
Press.

» Singh BD. 2005. Biotechnologixpanding Horizons. Kalyani.
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HORT PG 101: EXPERIMENTAL DESIGNS (2+1)
Theory
UNIT |

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

UNIT Il

Uniformity trials, size and shape of plots and blogkslysis of variance; Completely randomized design, randomized
block design and Latin square design.

UNIT 11l

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

UNIT IV

Split plot and strip plot design&nalysis of covariance and missing plot techniques in randomized block and Latin
square design3ransformations, crossover designs, balanced incomplete block design, resolvable designs and thei
applications ~ Lattice design, alpha design - concepts, randomisation procedure, analysis and interpretation of resul
Response surfaces. Experiments with mixtures.

UNIT V

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

Practical

Uniformity trial data analysis, formation of plots and blocks, Fairfield Smith enalysis of data obtained from
CRD, RBD, LSD:Analysis factorial experiments without and with confoundigglysis with missing data; Split
plot and strip plot design$ransformation of dat#nalysis of resolvable designs; Fitting of response surfaces.

Suggested Readings
* CochranWG & Cox GM. 1957. Experimental Designs. 2nd Ed. Jdliey.
* DeanAM & Voss D. 1999. Design ardalysis of Experiments. Springer
* FedereiVT. 1985. Experimental Designs. MacMillan.
» Fisher RA. 1953. Design aidalysis of Experiments. Oliver & Boyd.
* NigamAK & GuptaVK. 1979. Handbook oAnalysis ofAgricultural Experiments. IASRI Publ.
» Pearce SC. 198FheAgricultural Field ExperimentA Satistical Examination ofheory and Practice.

» Design Resources Servemvw.iasri.res.in/design
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HORT PG 161: MASTER’S SEMINAR (1+0)
The students will deliver a one credit compulsory seminar related to his or her major course.
HORT PG 191: MASTER'S RESEARCH (25)

The Maste's student will have to submit synopsis of the research work to be done in the first semester and it will be
approved by Departmental Research Committbe.student will have to submit thesis maximum at the end of fourth
semester

NON-CREDIT COMPULSORY COURSES
Course Contents
HORT PG 171 LIBRAR Y AND INFORMA TION SERVICES (0+1)
Theory

To equip the library users with skills to trace information from librarigsefitly, to apprise them of information and
knowledge resources, to carry out literature suriejormulate in formation search strategies, and to use modern
tools (Internet, ORC, searching nets etc.) of information search.

Practical

Introduction to library and its services; Role of libraries in education, research and technology transfer; Classificatior
systems and ganization of library; Sources of information- Primary Sources, Secondary Sourcésraacy
Sources; Intricacies of abstracting and indexing services (Science Citation Index, Bidlbgicatts, Chemical
Abstracts, CABAbstracts, etc.)fracing information from reference sources; Literature survey; Citation techniques/
Preparation of bibliography; Use of CD-ROM Databases, Online PAutdiess Catalogue and other computerized
library services; Use of Internet including search engines and its resources; e-resources access methods.
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HORT PG 172: TECHNICAL WRITING AND COMMUNICA TIONS SKILLS (0+1)
Theory

To equip the students/ scholars with skills to write dissertations, research papers, etc.
To equip the students/scholars with skills to communicate and articulate in English (verbal as well as writing).
Practical

Technical Writing- Various forms of scientific writings- theses, technical papers, reviews, manual@raios

parts of thesis and research communications (title page, authorship contents page, preface, introduction, review
literature, material and methods, experimental results and discudahdtng of abstracts, summaries, preécis,
citations etc.; commonly used abbreviations in the theses and research communications; illustrations, photograpl
and drawings with suitable captions; pagination, numbering of tables and illustréfidirsy of numbers and dates

in scientific write-ups; Editing and proof-readinyriting of a review article.

Communication Skills- Grammar (€nses, parts of speech, clauses, punctuation marks); Error analysis (Common
errors); Concord; Collocation; Phonetic symbols and transcriptiocentual patternWeak forms in connected
speech: Participation in group discussion: Facing an interview; presentation of scientific papers.

Suggested Readings
* Chicago Manual oftgle. 14thEd.1996. Prentice Hall of India.
* Collins’Cobuild English Dictionay. 1995. Harper Collins.
* Gordon HM &Walter JA.1970Technical Witing. 3rdEd.Holt,Rinehart &Vinston.
e HornbyAS. 2000.Comp. Oxfod Advanced Learnes Dictionaly of
* Current English 6thEd. Oxford University Press.

* James HS. 1994andbook for &chnical Witing. NTC Business Books. JosepB@0.MLA Handbook
for Writers of Researh Papers 5thEd.

o Affiliated East-Vést Press.

 Mohan K. 2005Speaking English EffectivelilacMillan, India. RichardVS. 1969.Technical Witing.
Barnes & Noble.

* Robert C. (Ed.). 2005%poken English: Flourishodr LanguageAbhishek. Sethi J & Dhamija P\2004.
Course in Phonetics and Spoken EnglBHEd. Prentice Hall of India.

*  Wren PC & Martin H. 2006High School English Grammar ar@@mposition S. Chand & Co.
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HORT PG 173: INTELLECTUAL PROPERTY AND ITS MANAGEMENT INAGRICUL TURE MENT
(e-course) (1+0)

Theory

Historical perspectives and need for the introduction of Intellectual Property Right régiRe;and various provisions

in TRIPSAgreement; Intellectual Property and Intellectual Property Rights (IPR), benefits of securing IPRs;
Indian Legislations for the protection of various types of Intellectual Properties; Fundament also of patents, copyrights
geographical indications, designs and layout, trade secrets and traditional knowledge, trademarks, protection of pla
varieties and farmers’ rights and bio- diversity protection; Protectable

subject matters, protection in biotechnolqmgtection of other biological materials, ownership and period of protection;
National Biodiversity protectianitiatives; Convention on Biological Diversity; Internatioiataty on Plant Genetic
Resources for Food adAdjriculture; Licensing of technologies, Material transfer agreements, Research

CollaborationAgreement, Licenskgreement
Suggested Readings
» Erbisch FH & Maredia K. 1998ntellectual Popeity Rights inAgricultural Biotechnology CABI.
e Ganguli P2001.Intellectual Popetty Rights: Unleashing Knowledge EcononcGraw-Hill.
* Intellectual Popetty Rights: Keyto New &dlth Generation. 200INRDC & AestheticTechnologies.

* Ministry of Agriculture, Government of India. 200&ate of Indian Farme/ol.V. Technology Generation
and IPR Issueg\cademic Foundation.

e Rothschild M & Scott N. Ed.).2003ntellectual Popetty Rights inAnimal Beeding and Genetic€ABI.

e SahaR. (Ed.). 200&tellectual Popetty Rights in NAM and Other Developing Countrid@€ompendium
on Law and PoliciesDaya Publ. House.

e The IndiamActs-Patentéct, 1970 and amendments; Desit, 2000; TademarksAct, 1999; The Copyright
Act, 1957 and amendments; Layout Design, 2000; PPVand FRAct 2001, and Rules 2003; National
Biological DiversityAct, 2003.
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HORT PG 174: BASIC CONCEPTS IN LABORATORY TECHNIQUES (0+1)
Practical

Safety measures while in Lab; Handling of chemical substances; Use of burettes, pipettes, measuring cylinder
flasks, separatory funnel, condensers, micropipettes and vaccupets; washing, drying and sterilization of glasswar
Drying of solvents/ chemical/eighing and preparation of solutions offéient strengths and their dilution; Handling
techniques of solutions; Preparation ofefiént agro-chemical doses in field and pot applications; Preparation of
solutions of acids; Neutralization of acid and bases; Preparationfefsof diferent strengths and pHvalues. Use

and handling of microscope, laminar flowacuum pumps, viscometdnermometemagnetic stirremicro-

ovens, incubators, sand bath, water bath, oil bath; Electric wiring and earthing. Preparation of media and methods ¢
sterilization; Seed viability testing, testing of pollen viabilifissue culture of crop plants; Description of flowering
plants in botanical terms in relation to taxonomy

Suggested Readings
* FurrAK. 2000.CRC Hand Book of LaboratpiSafety CRC Press.
e Gabb MH & LatchemWE. 1968.A Handbook of Laboratgr Solutions Chemical Publ. Co.
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HORT PG 175: (e-Course)AGRICUL TURAL RESEARCH, RESEARCH ETHICS AND RURAL
DEVELOPMENT PROGRAMMES (2+0)

Theory
UNIT |

History of agriculture in brief; Global agricultural research system: need, scope, opportunities; Role in promoting
food securityreducing poverty and protecting the environment; Natidgetultural Research Systems (NARS)

and RegionaAgricultural Research Institutions; Consultative Group on Internathagratultural Research (CGIAR):
InternationaAgricultural Research Centres (IARC), partnership with NARS, role as a partnerinthe global agricultural
research system, strengthening capacities at national and regional levels; International fellowships for scientific mobility

UNIT 1l

Research ethics: research integnigsearch safety in laboratories, welfare of animals used in research, computer
ethics, standards and problems in research ethics.

UNIT Il

Concept and connotations of rural development, rural development policies and strategies. Rural developmer
programmes: Community Development Programme, InteAgjkieultural District Programme, Special groujrea

Specific Programme, Integrated Rural Development Programme (IRDP) Panchayati Raj Institutions, Co-operatives
Voluntary Agencies/Non-Governmental @anisations. Critical evaluation of rural development policies and
programmes. Constraints in implementation of rural policies and programmes.

Suggested Readings
* Bhalla GS & Singh G2001.Indian Agriculture - Four Decades of DevelopmeSage Publ.

¢ Punia MSManual on International Resear and Reseah Ethics CCS, HaryanAgricultural University
Hisar.

* Rao BSV2007.Rural Developmentifategies and Role of Institutions- Issues, Innovations and Initiatives
Mittal Publ.

e Singh K..1998.Rural Development-Principles, Policies and Managem8age Publ.
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HORT PG 176 DISASTER MANAGEMENT (e-Course) (1+0)
Theory

UNIT |

Natural Disasters Meaning and nature of natural disasters, their typesfestd. dfloods, Drought, Cyclone,
Earthquakes, Landslidesyalanchesyolcanic eruptions, Heat and caiiaves, Climatic Change: Global warming,
Sea Level rise, Ozone Depletion

UNIT II

Man Made Disasters - Nuclear disasters, chemical disasters, biological disasters, building fire, coal fire, forest fire
Oil fire, air pollution, water pollution, deforestation, Industrial waste water pollution, road accidents, rail accidents,
air accidents, sea accidents.

UNIT 11l

Disaster Management —f&fts to mitigate natural disasters at national and global levels. Internattcatalg$ for
Disaster reduction. Concept of disaster management, national disaster management frame work; financial arrangemer
role of NGOs, Community-basedgamizations, and media. Centrak®, District and localdministration Armed

forces in Disaster response; Disaster response: Police and gidngizations.

Suggested Readings
* Gupta HK. 2003Disaster Managemenindian National Sciendgcademy Orient Blackswan.

* Hodgkinson PE & &wart M. 1991.Coping with Catastsphe: A Handbook of Disaster Management
Routledge.

» SharmavK. 2001. Disaster ManagementNational Centre for Disaster Management, India.
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Ph.D HORTICUL TURE SYLLABUS

Subject PhD programme
Major 15
Minor 06
Supporting 06
Seminar 02
Research 46
Total Credits 75

Major subject: The subject in which the students want specialization.
Minor subject: The subject closely related to students major subject.

Supporting subject: The subject not related to the major subject. It could be any subject considered relevant for
students research work

Code Title of the Course Credit
Fruit Science
HORT RS 101 ADVANCES IN BREEDING OF FRUIT CROPS 2+1
HORT RS 102 ADVANCES IN PRODUCTION OF FRUIT CROPS 2+1
HORT RS 103 ADVANCES IN GROWTH REGULATION OF FRUIT CROPS 2+1
HORT RS 104 GENOMICS AND BIOINFORMATICS IN HORTICULTURE 2+1
HORT RS 105 BIOTIC AND ABIOTIC STRESS MANAGEMENT IN HORTICULTURAL 2+1
CROPS
Floriculture
HORT RS 111 ADVANCES IN BREEDING OF FLOWER CROPS 2+1
HORT RS 112 ADVANCES IN FLOWER PRODUCTION TECHNOLOGY 2+1
HORT RS 113 ADVANCES IN PROTECTED AND PRECISION FLORICULTURE 2+1
HORT RS 114 ADVANCES IN LANDSCAPE ARCHITECTURE 1+2
HORT RS 115 ADVANCES IN BIOCHEMISTRY AND BIOTECHNOLOGY OF FLOWERS 2+1
Vegetable Science
HORT RS 121 ADVANCES IN VEGETABLE PRODUCTION 2+1
HORT RS 122 ADVANCES IN BREEDING OF VEGETABLE CROPS 2+1
HORT RS 123 PROTECTED CULTIVATION OF VEGETABLE CROPS 1+1
HORT RS 124 BIOTECHNOLOGY OF VEGETABLE CROPS 2+1
HORT RS 125 SEED CERTIFICATION, PROCESSING AND STORAGE OF VEGETABLE 1+1
CROPS
HORT RS 126 ABIOTIC STRESS MANAGEMENT IN VEGETABLE CROPS 2+1
Spices, Plantation and Medicinal Crops
HORT RS 131 ADVANCES IN PRODUCTION OF PLANTATION AND MEDICINAL CROPS | 2+1
HORT RS 132 ADVANCES IN SPICE PRODUCTION 2+1
HORT RS 133 ADVANCES IN BREEDING OF PLANTATION, MEDICINAL AND SPICE 2+1
CROPS
HORT RS 134 BIOTECHNOLOGY IN PLANATION CROPS, SPICES AND MEDICINAL 2+1
CROPS
HORT RS 135 POST HARVEST PROCESSING & EXTRACTION IN MEDICINAL & 2+1
AROMATIC CROPS
Supporting Courses
PPAT RS 101 MOLECULAR BASIS OF HOST-PATHOGEN INTERACTION 2+1
SSAC RS 101 SOIL BIOLOGY AND BIOCHEMISTRY 2+1
Compulsory for all the Students
HORT RS 161 DOCTORAL SEMINAR I 1+0
HORT RS 162 DOCTORAL SEMINAR II 1+0
HORT RS 191 DOCTORAL RESEARCH 46
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