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T. Y. B. Sc. Botany Revised Syllabus

Theory Courses New Syllabus to be implementechfiune 2015

Paper | Course Semester |lI Course Semester IV
| BO. 331 | Cryptogamic Botany BO.341 |Plant  Physiology
and
Biochemistry
Il BO. 332 | Cell and Molecular Biology | BO.342 | Plant Ecology and
Biodiversity
[l BO. 333 | Genetics and Evolution BO.343 | Plant Pathology
\Y BO. 334 | Spermatophyta and | BO.344 | Medicinal and
Palaeobotany Economic Botany
V BO. 335 | Horticulture and | BO.345 | Plant Biotechnology
Floriculture
Vi BO. 336 | Computational Botany BO.346 | Plant Breeding and
Seed Technology
Practical Based on theory Courses
Practical No Course Practicals Based on
BO.331: Cryptogamic Botany
Practical | BO.347 BO. 332: Cell and Molecular Biology
BO.341: Plant Physiology & Biochemistry
BO.345: Plant Biotechnolox
B0O.333: Genetics and Evolution
Practical Il BO.348 BO.334: Spermatophytnd Palaeoboatny
BO.342: Plant Ecology and Biodiversity
BO.346: Plant Breeding and Seed nology
BO.335: Horticulture and Floriculture
Practical Il BO.349 B0O.336: Computational Botany
BO343: Plant Pathology
B0O.344: Medicinal and Economic Botany




Equivalence of the T.Y.B.Sc. Botany Revised Syllalu
Semester lli

Theory Courses New Syllabus to be implementeddm June 2015

Paper | Course Semester [l (New Course Semester 11l ( Old
Syllabus) Syllabus)
I BO. 331 | Cryptogamic Botany BO. 331 |Algae, Fungi and
Bryophytes
| BO. 332 | Cell and Molecular | BO. 332 | Molecular Biology
Biology
1] BO. 333 | Genetics and Evolution BO. 333 | Angiosperms and
Evolution
\Y BO. 334 | Spermatophyta and | BO. 334 | Genetics and Plant
Palaeoboatny Breeding
\% BO. 335 | Horticulture and | BO. 335 | Biometry and
Floriculture Computer
Applications
VI BO. 336 | Computational Botany BO. 336 | Cell Biology and Seed
Technology
Semester IV

Theory Courses New Syllabus to be implementeddm June 2015

Paper | Course | Semester \Y (NewCourse | Semester Iv  (Old
Syllabus) Syllabus)
| BO.341 | Plant Physiology and BO.341 | Plant Physiology and
Biochemistry Biochemistry
Il BO.342 | Plant Ecology and| BO.342 | Plant Pathology
Biodiversity
1] BO.343 | Plant Pathology BO.343 | Pteridophytes :
Gymnosperms and
Palaeobotany
AV BO.344 | Medicinal and Economic| BO.344 | Plant Biotechnology
Botany
V BO.345 | Plant Biotechnology BO.345 | Botanical Techniques
\ BO.346 | Plant Breeding and Seed BO.346 | Pharmacognosy
Technology




Proposed Syllabus from 2015-2016 in Botany
T.Y.B. Sc. Semester Il
Paper- I: BO : 331 Cryptogamic Botany
(Algae, Fungi, Bryophytes and Pteridophytes)

1. Introduction: Cryptogams- meaning. Types- Lower CryptogamskHigther Cryptogams,

brief review with examples. 02L.

Algae: (11L)

2. Algae: General characters, economic importarnceé @lassification (Chapman and
Chapman, 1973) up to classes. 03L.

3. Study of life cycle of algae with reference &xdnomic position, occurrence, thallus
structure, and reproduction Nbstoc, Chara, Sargassum andBatrachosper mum.

08 L.
Fungi:
(11L)
4. Fungi: General characters, economic importamceGassification. (Alexopoulos, 1979)
up to classes. 03L.
5. Study of life cycle of fungi with reference taxbnomic position, thallus structure, and
reproduction oRhizopus, Saccharomyces, Puccinia andCercospora. 08
L.
Bryophytes: (22L)

6. Bryophytes: General characters, economic impeoe and Classification. (G.M. Smith,
1955) up to classes.

03L.
7. Study of life cycle of Bryophytes with referentmetaxonomic position, thallus structure
(Morphology and anatomy), reproduction and sporoghgtructure of Marchantia,
Anthoceros andPolytrichum.

09 L.
Pteridophytes: (22L)
8. Pteridophytes: General characters and economportance and Classification. (K.R.
Sporne, 1975) up to classes. 03L

9. Study of life cycle of Pteridophytes with refiece to taxonomic position, Morphology,
anatomy, reproduction, gametophytes and sporoplofte Psilotum, Selaginella and
Marsilea.

09 L.

(Development of sex organs and sporophyte is notgected.)

Reference Books :

1. Vashistha B. R. et al. Botany for degree students-Algae

2.Das, Datta and Ganguleé&zollege Botany Vol |

3. Sharma, O.P.-Algae

4.Vashishta B.R. et al. Botany for degree students- Fungi

5. Sharma, P.D-The Fungi

6. Sharma, O.P-Fungi

7.Chopra G.L. and Yadav D.L.A Text book of Bryophytes.



8. Parihar, N.S. An introduction to Embryophyta: Bryophyte-I

9. Puri Prem. Brayophytes, Atmaram and Sons. Delhi.

10.Vashishta B.R Botany for degree students Bryophytes- Vol-lli

11Parihar N.S.1991. Bryophyta. Central Book Depot, Allahabad.

12 Puri P. 1980. Bryophytes. Atma Ram and Sons, Delhi.

13.Alexopoulus C.J, Mims C.W. and Blacwel M.l 1996. Introductory Mycology. John
Wiley and Sons Inc.

14.Kumar H.D. 1988. Introductory Phycology. Affiliated East-Wéstss Ltd., New Delhi.
15.Sporne K.R.1991. The Morphology of Pteridophytes. B.l PublighPvt. Ltd. Bombay.

Practicals - 06
(Finalize the practicals after discussion in workshp).

1. Study ofAlgae with respect to systematic position thallus sutetand reproduction of
Nosotc, Chara, Sargassum and Batrachosper mum.

2. Study of Fungi respect to systematic position thallus structund aeproduction of

Rhizopus, Saccharomyces andPuccinia.

3. Study ofBryophytes with respect to systematic position thallus stieetand reproduction
of of Marchantia, Anthoceros and Polytrichum.

4. Study ofPteridophytes with respect to systematic position, sporophytgofphology and

anatomy, reproductive structures B$ilotum, Selaginella andMarsilea.

5. Excursion tour.

Paperll: BO .332: CELL AND MOLECULAR BIOLOGY

Chapter 1 Cell Biology: An Introduction 2L
1.Definition and brief history
2. Units of measurement of cell
3.  Prokaryotic and Eukaryotic Cell

4. Cell biology and other Biological Sciences

Chapter 2 Cytoplasmic Matrix 2L
1. Physical nature of cytoplasmic matrix
2. Chemical organisation- organic and inorganic coamgs of cytoplasmic

matrix

Chapter 3 Plant Cell- Cytoplasmic Constituents



15L
Morphology, Ultrastructure, Chemical compositionunEtions of Cell wall,

Plasma membrane, Endoplasmic Reticulum, Golgi a&psr Lysosomes,

Microbodies, Mitochondria, Plastids, Vacuoles, Ritmes

Chapter 4 Plant Cell- Nucleus and Chromosomes
5L
Nucleus-Morphology, Ultrastructure, Nucleoplasm, NucleglEanctions
Chromosome- Number, Morphology, Structure, Karyotype and idaog,
Chemical composition, Euchromatin and Heterochrom&iant chromosomes

Chapter 5 Molecular Biology
1L
Definition, History, Scope and Importance, Cenbbagma of Molecular Biology

Chapter 6 Nature of Genetic Material 5L
Characteristics of genetic material, Physical anoldgical evidences to prove
DNA as genetic material, Chargoff’s Law, FranklindawWilkion’s Work, Watson
and Cricks Model of DNA, Forms of DNA- A, B and Z;Value Parodox, RNA as

genetic material-TMV

Chapter 7 DNA Replication 3L
Introduction and types, Messelson and Stahl’s Bwrpart, Molecular mechanism

of DNA replication

Chapter 8 DNA Damage and Repair 2L
Introduction, Causes and types, DNA repair systéthetoreactivation, Dark

excision repair,

Chapter 9 Gene Organization 3L
Promoter-structure and function in prokaryotes enkiaryotes, Terminators, Units



of Gene, Enhancers, Split genes, jumping genes

Chapter 10 Transcription 3L
Structure and role of m-RNA, r-RNA, t-RNA, Trangtion apparatus,

Mechanism of Transcription in Prokaryotes,

Chapter 11 Genetic Code and Translation 4L
Genetic Code-Definition, Concept, Work of Nirenburg and Khorafapperties
of Genetic code, TranslatiorDefinition, Mechanism of translation- Initiation,

Elongation and Termination

Chapter 12 Gene Action and Regulation 3L
Relation of Gene and Enzymes- One gene one enzypwhesis, regulation of
metabolism, Inducible and Repressible enzymes, Gemaation- in prokaryotes
(Lac Operon Model) and eukaryotes (Britten and Bsen’s Model)

Practicals:

1. Cytological techniques-preparation of Fixativegparation of stains (Aceto-
carmine and Aceto-orcein).

2. Study of various stages of mitosis and meiosis

3. Study of Chromosomes Morphology (from colchicinestigated Onion root tip

cells)

4. Maceration technique for study of plant tissues

Study of polytene chromosome from Chironomus larvae

Plant Genomic DNA extraction from Cauliflower

Estimation of Plant DNA by DPA Method

Extraction and estimation of RNA by Orcinol Method

© N o O

References:
1. Cell and Molecular Biology , S. C. Rastogi
2. Cytology, T. S. Verma and V. K. Agarwal



Cell Biology, C. B. Pawar
Cell and Molecular Biology, P. K. Gupta
Fundamentals of Molecular Biology, Veer Bala Rastog

Fundamentals of Molecular Biology, G. K. Pal anca&itadabi

N o g kMo

Cell Biology, Molecular Biology, Genetic, Evolutioand Ecology, Verma and
Agarwal

8. Cell and Molecular Biology, Robertis and DeRobertis

9. Molecular Cell Biology, 4 Edition, Lodish S. Baltimore

10.Molecular Biology of Gene, Watson J. D.

11.Biochemistry and Molecular Biology of Plants, Bunha B. B.

12. Molecular and Cell Biology, Wolfe S.L.

Paper Ill: BO: 333: Genetics and Evolution

1. Genetics- Introduction 1L
Definition, Concept of heredity and variations, Bches and Applications of Genetics

2. Mendelism 4L
Genetical terminology, Selection of experimentakenal , Monohybrid cross, Law
of dominance, Incomplete dominance, Law of segregdaw of purity of gametes,
Dihybrid cross, Law of independent assortment, Baoks and Test cross

3. Interactions of genes 6L
Non-epistatic genetic interactions- complementagnes (9:7), Duplicate Genes
(15:1), Epistatic genetic interactions- Masking e®1(12:3:1), Supplementary genes
(Recessive epistasis) (9:3:4), Inhibitory genes}l3Lethal genes (2:1)-Concept,
Inheritance of coat colour in mice, Inheritancesickle cell anemia

4. Multiple alleles 2L
Definition, Concept, Characters of multiple allelEgxamples of multiple alleles —
inheritance of blood group in human, self-incomipiéity in Nicotiana and eye
colour inDrosophila

5. Linkage and Crossing over 4L



Linkage- Definition and Types, Crossing over: Dgfon and Types, Construction of
a linkage map by two point test cross and threetgest cross

6. Quantitative and Cytoplasmic Inheritance 4L
Concept of quantitative inheritance, Differencewsstn qualitative and quantitative
traits, Inheritance of quantitative trait in Mai@@ob length), Cytoplasmic inheritance
— Definition and concept, Chloroplast- Varigatiom iFour O’clock plants,
Mitochondria- Petite mutants in yeast

7. Sex linked inheritance 5L
Concept of Sex chromosomes and autosomes, Inheit#rX- linked genes - eye
colour inDrosophila, Inheritance of colour blindness in humans, Irtaecde of Y-
linked genes - Holandric genes in humans, Sexenfted genes — baldness in humans
Sex-limited genes - feathering in domestic fowl

8. Euploidy and Aneuploidy 5L
Numerical changes in chromosomes- Euploidy and Alogdy, Euploidy-
Monoploidy, Origin and production, morphology anges. Polyploidy -Concept and
Characteristics of polyploids, Autopolyploidy- Ongand production, effects of
autopolyploidy, uses. Allopolyploidy- Concept, dyasized allopolyploidy (wheat
and cotton) Evolutionary significance of polyplpidAneuploidy, Monosomy and
nullisomy- origin and cytology, Trisomy iDatura and humans

9. Chromosomal Abberations 5L
Types of structural changes in chromosomes, Dealetypes, cytology and genetic
effects, Duplication: types and cytology, positiefiect and bar eye phenotype in
Drosophila, Inversion: types and their cytology, Translocatitypes, translocation
complexes, Variation in chromosome morphology: Igomosomes, ring

chromosomes and Robertsonian translocation

10.Evolution — Introduction and Theories of Evolution 4L
The concept of organic evolution, Theories of Etioly Pre-Darwinian period-
Theory of Inheritance of acquired characters (L&srDarwinism- Theory of

Natural Selection, Post-Darwinian period- Moderntbgtic theory



11.Evidences of Evolution 3L
Direct evidences and conclusions from fossil resphadirect evidences, Evidences
from Genetics, Evidences from bio-geographicaltiets
12.Population Genetics and Evolution 5L
Concept of Mendelian population, Gene pool andhitslels, Hardy-Weinberg law of
gene frequencies, Factors affecting allelic fregyeenetic polymorphism
Practicals based on Genetics
1. Study of structural heterozygotes (multiple tranateons) inRhoeo 1P
2. Induction of tetraploidy in onion root cells apigeparation of squash for observation of
tetraploid cells 1P
3. Preparation of salivary gland chromosomeShironomous larvae 1P
4. Estimation of frequency of PTC taste sensitjvgrlobe and rolling tongue in known
population 1P

5. Genetic problems on gene mapping using thre# pest cross data 1P

Paper IV: BO.334: SPERMATOPHYTA AND PALAEOBOTANY)

GYMNOSPERMS: (12L)

1. Introduction, general characters, economic ingyme and classification according to
Chamberlain (1934).2()

2. Study of life cycle oPinus andGnetum with reference to distribution, morphology,
anatomy, reproduction, gametophyte, sporophytel seacture and alternation of
generations. 101L)

(Developmental stages of sex organs are not exghecte

ANGIOSPERMS (24L)

1) Origin of angiosperms: (3L)

Origin with reference to time, place and ancestry-

1) Pteridosperms theory 2) Bennettitalean theoi@i#talean theory

2. Classification

Review of artificial, natural and phylogenetic st (general account), (4 L)

Hutchinson systems with reference to outline ansumptions, merits and limitations,
Advanced Phylogenetic Group system-Ill (APG-III).

3) Study of following families according to Benthamand Hooker’s System: (14 L)

With reference to systematic position, distinguishicharacters, economic importance,
general floral formula, floral diagram of followinfigmilies: Magnoliaceae, Capparidaceae,
Rhamnaceae, Leguminosae (Fabaceae), Asteraceagh&c@ae, Apocynaceae, Lamiaceae,
Nyctaginaceae, Orchidaceae and Cannaceae

4) Plant identification (3L)



Latin diagnosis and recent trends, use of floractting indented and bracketed keys,
Preparation of artificial keys, Plant authenticatio

PALAEOBOTANY : (12 L)

1. Geological time scale, Form genera concept. (aL)

2. Fossil- Definition, process of fossil formation, typesfossils.-Impression, Compression,
Petrifaction, Pith cast and Coal ball. 3L{

3. Study of following fossil groups 081L)

a) Psilopsida Salient features of order Psilophytales, extearal internal morphology of
Rhynia.

b) Lycopsida- Salient features of order Lepidodendrales, esleamd internal morphology
of Lepidodendron,

c) Sphenopsida Salient features of Calamitales, external anckriel morphology of
Calamites

d) Pteridosperms External and internal morphology oyginopteris oldhamia.

e) Pentoxylae Salient feature, external and internal morphologgtem Pentoxylon], Leaf
[Nipaniophyllum.

References:-
1. Sporne K.R.1991. The Morphology of Pteridophytes. B.I PubighPvt. Ltd.
Bombay.
2. Stewart W.N. and RathwellG.W. 1993. Paleobotany and the Evolution of plants.
Cambridge University Press.
3. Bhatnagar S.P and Moitra Alok 1996. Gymnosperms. New Age International Pvt.
Ltd.
Publishers, New Delhi, 470 pp.
Biswas C and Johari B.M2004. The Gymnosperms Narosa Publishing House, New
Delhi. 497 pp.
Sporne K.R1965. The Morphology of Gymnosperms London, pp.. 216
Bierhorst D.W. 1971. Morphology of Vascular Plants. New York arahton.
Chamberlain C.J 1934. Gymnosperms-Structure and Evolution, Chicago.
Coulter J.M. and Chamberlain C.J.1917. Morphology of Gymnosperms, Chicago.
Foster A.S and Gifford E.M 1959. Comparative Morphology of Vascular Plantsr Sa
Francisco.
10.Maheshwari P. and Vasil, Vimlal961. Gnetum, Delhi.
11.Blatter E and W.S Millard. 1929. Some Beautiful Indian Trees J.Bom. Nat Ht. S
33:624-635.
12.Bor N.L 1943. Manual of Indian Forest Botany. London.
13.Vashishta P.C., A.R. Sinha, Anil Kumar.2006. Gymnosperms. S.Chand.
14 .Vashishta P.C.2006. Pteridophytes. S. Chand
15.Parihar N.S. 1996. Biology and Morphology of Pteridophytes. CGahBook Depot,
Allahabad.
16.Arnold C.R.-An Introduction to Palaeobotany
17.E.H.N.Andrews-Studies in Palaeobotany (Botany for Degree StudéoitsV)
18. Shukla A.C. andMishra S.P.- Essentials of Palaeobotany.

b
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19.Stewart W.N. and Rathwell GW. 1993. Paleobotany and the Evolution of plants.
Cambridge University Press.

20.Cronquist, A. 1968. The Evolution and Classification of FlowgriPlants. Thomas
Nel and Sons, Ltd. London.

21.Davis P. H. and V. H. HeywoodL963. Principles of Angiosperm Taxonomy. Oliver
and Boyd London.

22.Heywood V.H 1967. Plant Taxonomy, London.

23.Lawrence, G.H.M 1951. Taxonomy of Vascular Plants.

24.Lawrence G. H. M 1955. An Introduction to Plant Taxonomy

25.Rendle A.B.1925. The Classification of flowering plants. 2 &olLondon.

26.Santapau H.1953. The Flora of Khandala on the Western Ghalsdaé.

27.Singh V. and D.K Jain,1981 Taxonomy of Angiosperms. Rastogi Publication,
Meerut.

28.Swingle D.B.1946. A Text book of Systematic Botany. Mc Graw Bibok Co. New
York.

29.Takhtajan A. 1969. Flowering Plants; Origin and Disposal.

30.Pande B.P1997. Taxonomy of Angiosperms. S.Chand.

31.Gurucharan Singh 2005-Plant systematics

32.Naik V.N. - Taxonomy of Angiosperms.

33.Yadav S.R. and Sardesai M.R.Flora of Kolhapur District.

34.Bhagat R.B., Shimpale V.B. and Deshmukh R.B-lora of Baramati

35.Shivrajan V.V. -Introduction to Principles plant taxonomy

36.V. V. Sivarajan, N. K. P. Robson1991. Introduction to the Principles of Plant
Taxonomy IMEdi.

37.Theodore Cooke (1903)The flora of The Presidency of Bombay Vol. I, I, |

38.Chopra G.L.- Angiosperms

39.Datta S.C.-A Hand Book of Systematic Botany

40.Priti Shukla andShital Mishra- An introduction to Taxonomy of angiosperms.

41.Sharma O.P.Plant Taxonomylata McGraw-Hill Education

42.Singh, N.P. and S.Karthikeyn(2000) B.S.l. Calcutta. Flora of Maharashtra State
Dicotyledons. Vol. | and II

43.Sharma B.D.. Karthikeyan. S. and N P. Singl{1996) B.S.I., Calcutta Flora of
Maharashtra State, Monocotyledons -

44 .Botanical Journal of the Linnean Society, 2009, 161, 105-121.

45 .http://www.mobot.org/MOBOT/research/APweb/

Practical based GymnospernPaper 1V: BO.334 (1P)

1. Study ofPinus with the help of permanent slides and plant mdteria

i) External morphology, ii) T. S. of stem( Tempagraouble stained preparation), iii) T. S. of
needle( Temporary double stained preparation)Mimphology of male cone—T. S. & L. S.
Permanent slide, mounting of pollen grains.

v) Morphology of female cone — T. S. & L. S. Permahslide, vi) Mounting of pollen
grains.

vii) V. S. of mature ovule(Permanent slide)

2. Study ofGnetum with the help of permanent slides and plant mdteria

i) External morphology, ii) T. S. of stem



i) T. S. of leaf (permanent slide), iv) Morpholpgf male cone

vi) Morphology of female cone

vii) V. S. of mature ovule

3. Study of at least any eight families as per theourse (3P)

4. Identification of plants with the help of regadfiocal/suitable flora. (1 P)

5. Preparation of an artificial key based on midtigharacters/ androecium/gynoecium/
vegetative characters (at least two keys) (1P)

6. Study of the following with the help of slidesdd or specimens.

i) Impression ii) Compressian) Petrifaction iv) Coal ball vRhynia

vii) Lyginopteris viii) Pentoxylon ix) Nipaniophyllum x) Lepidodendron

Paper —IV BO.335:HORTICULTURE AND FLORICULTURE

Chapter 1 Horticulture- Introduction 4L
Definition, branches, scope and economic importariderticultural crops, export and
import potential of horticultural crops, Horticutad zones of India and Maharashtra,
Global and national scenario of horticulture

Chapter 2 Horticultural Plants 4L
Nutritive value of fruits and vegetables, Classifion of horticultural crops,
Classification of Vegetables, Fruits, Ornamentahfd, Spices and Flowers

Chapter 3 Horticulture- Methods of Plant Propagation 6L
A. Sexual propagation- importance, seed viabditgl treatments
B. Artificial Vegetative Propagation — Importandédethods- cutting. Layering, grafting

and budding.
C. Physiological and Anatomical basis of rooting
D. Role of growth regulators in horticulture
Chapter 4 Special Practices in Horticulture 6L
Training and Pruning- objectives, types, systentsamhings
Fruit crops- Special practices like Bahar treatmdairdling, Notching, Ringing,
Bending, Vegetable crops special practices- Eaythm Staking, Blanching

Chapter 5 Fruits and Vegetables Production Technolgy 8L
Introduction, soil and climate requirements, conuiarvarieties, special practices-

harvesting and post harvest management, plant ghiate methods of following



Fruits- Banana, Mango, Vegetables- Tomato, peaan8
Chapter 6 Ornamental Horticulture 5L
Introduction, Origin and History of Gardens, Faménutian Gardens, Gardening styles-
English garden, Italian Garden, Mughal Garden, dJapa garden, Landscape gardening
Chapter 7 Floriculture 8L

Introduction, Concept, Definition, Scope and Intpoce of floriculture, Important

floriculture crops and methods of cultivation foultovation of Aster, Gladiolus,

Orchids, Tagetus

Chapter 8 Flower Industry 7L

A- Dry Flowers - Introduction, Indian market of dry flowers, Setlen of material,
Techniques of drying- Air drying, sun drying, predying, dessicants, oven and
microwave drying methods. Preservation methodsdblieg, dyeing and painting,
storage , care of dried flowers, etc.

B- Cut Flowers — Introduction, Species and cultivars of Orchiélathuriums and
Heliconias, Harvesting - Techniques, mode of harvesting, pastest handling-
conditioning , precooling, pulsing and impregnatignading, bunching, wrapping
packing and cold storage of cut flowers, Indiankatof Cut flowers

Practicals

=

Phenology of any two of eacfiuit, vegetables and flowering crops

2. Study of garden tools and implements- Sprayer, @uBtruning knife, Sprinkler,
Micro-irrigation system,

3. Study of garden containers and filling of pots gitd and plantation any one plants of

each fruit, vegetable and flowering crops

Study of cutting, layering, budding and grafting

Study of technique of training and pruning

Methods of harvesting of cut flowers and their preation methods

N o g A

Methods of making dry flowers

Visit to any one Nursery unit, Commercial Orchards,fruit market, floriculture
Industry and submission of report in Practical Exanination

Reference Books-

1. Horticulture: V. L Sheela, MJP Publications



2. Plant Propagation, Principles and Practices: Harntnaand Koster’s

w

Principles of Horticulture and Fruit Growing by N.Kunte, M.P Kawathalkar and
K.S Yawalkar (Agri- Horticultural Publication Housiagpur)

Arora J. Sntroductory Ornamental Horticulture Kalyani Publications

Bose T. K & Yadav L. Eommercial Flowers Naya Prokash

Singh B. DPlant Breeding Kalyani Publications

Chadha K. L & Pareek O. Rdvancesin Horticulture Vol. IV Malhotra

Publications

N o o A

8. Sudheer K. P and Indira YPost Harvest Technology of Horticultural Crops New
Delhi Publications
9. Adams C. R. Principles of Horticulture” £dt. Elsevier Publication, 2004

PAPER V: BO 336 - COMPUTATIONAL BOTANY
13.Introduction to Biostatistics 3L

a. Definition

b. Statistical terms : Population, sample, primary aadondary data, qualitative
and guantitative data, parameter and statistitBpuaes, variables, discrete
and continuous variables, statistical error, linead non-linear functions of
statistics, frequency, and its distribution

c. Scope, applications and uses of biostatistics

14.Sample and sampling 4L
a. Definition
b. Sampling unit, sample and population
c. Types of sampling
i. Random sampling — with replicates, without repksatsystematic
sampling, stratified sampling
ii. Non-random sampling- Purpose, guota sampling
d. Need of randomness
e. Achieving randomness
i. Lottery methods
ii. Use of random number table
f. Merits and limitations of sampling

15.Collection and representation of data 5L
a. Classification of data
i. Meaning and need of classification
ii. Objectives of classification



lii. Classification according to class interval
iv. Overlapping and non-overlapping frequency table
b. Methods of representation of statistical data
i. Essential features of tabular presentation
ii. Advantages of tabular presentation
iii. Graphic representation of data and its advantages
iv. Types of graphic representation
1. Histogram
2. Frequency polygon
3. Frequency curve
4. Scatter or dot diagram
v. Merits and limitations of graphic representation
vi. Diagrammatic representation of data
1. Line diagram
2. Bar diagram
3. Pie diagram

16.Measures of central tendency of grouped and ungrowga data 4L
a. Simple arithmetic mean, its merits and limitations
b. Averages of position: Median and mode, their mexitd limitations

17.Measures of dispersion 4L
a. Meaning of dispersion
i. Range: Computation in individual, discrete and twdus series,
coefficient of range, merits and limitations
ii. Mean deviation and standard deviation: computdboigrouped and
ungrouped data, merits and limitation
iii. Variance: Definition, coefficient of variance

18.Correlation and regression 4L
a. Definition and types of correlation
b. Coefficient of correlation and its properties
c. Methods of studying correlation: Scatter diagram Earl Pearson’s
coefficient of correlation
d. Coefficient of determination {y
e. Regression analysis
i. Definition and types of regression
il. Linear regression

19.Probability and types of theoretical probability distribution 4L



a. Concept of probability
Binomial distribution
Poisson distribution
Normal distribution
i. Normal distribution curve
ii. Relationship between normal curve area and stardasidtion
iii. Properties of normal distribution curve

cooT

20.Tests of significance of mean 4L
a. Introduction
b. Statistic and its standard error
c. Meaning of statistical hypothesis, level of sigraince, null hypothesis and
alternative hypothesis
d. Student’s ‘t’ test: unpaired and paired test
e. X’test as a test of goodness of fit and its signifiea

21.Computation of seed testing and plant growth indies 10L
a. Seed germination and early seedling growth.

i.  Germination percentage
ii.  Mean germination time (MGT)
iii.  Germination index (Gl)
iv. Germination speed (GS)
v. Vigor index (VI)

b. Seed germination and early seedling growth undesst
i.  Promptness index (PI)
ii.  Germination stress tolerance index (GSlI),
iii.  Plant height stress tolerance index (PHSI)
iv. Root length stress tolerance index (RLSI)
v. Dry matter stress tolerance index (DMSI)
c. Plant growth indices
I.  Absolute Growth Rate (AGR)
ii.  Crop Growth Rate (CGR)
iii. Relative Growth Rate (RGR)
iv. Leaf Area Index (LAI)

10. Analysis of data on vegetation studies 6L
a.Data obtained from quadrates and transects methods
I.  Frequency

ii. Percent frequency
iii. Relative frequency



iv. Density
v. Relative density
vi.  Abundance
vii.  Dominance
b. Computation of crop/vegetation biomass using stdelata
I.  Simple Ratio (SR) or Ratio Vegetation Index (RVI)
ii.  Difference Vegetation Index (DVI),
iii.  Normalised Difference Vegetation index (NDVI) oegnness index

NOTE - For Biostatistics, emphasis be given on metkdology and numerical problem
solving rather than derivations and proofs.

Practicals

1. Computation of mean, mode, median, variance amtiatd deviation from the given
data 1P

2. Representation of data by various graphical methods 1P

3. Statistical problem solving based on Studente$t andg?test 2P

4. Statistical problem solving based on data for dati@n and regression 2P

5. Germination of various seed lots and analysis dafa with various seed
germination indices 1P

6. Analysis of vegetation data obtained from list doguadrat method for frequency,
density, abundance, relative dominance and impogtan value index.

1P

7. Analysis of satellite data collected on biomass R, DVI, NDVI, TNDVI, and
PVI. 1P
OR

Projects (Equivalent to 6 practicals)

1. Study effect of agrochemicals/ mutagens/ plant aex$/ fertilizers/etc/ on seed
germination and early seedling growth, analyze dtastically.OR

2. Study varietal variation to abiotic stress basedsead germination and early seedling
growth analyze data statisticallR

3. Study vegetation by list count quadrat / line/bieinsect method and analyze data
statistically.OR

4. Collect satellite data on vegetation/biomass andpede RVI, DVI, NDVI, TNDVI, and
PVI.

References:

1. Introduction to biostatistics, Pranab Kumar Barerje

2. Fundamentals of biostatistics, Khan and Khanum
3. Methods in Biostatistics for medical students eegkarch workers, B K Mahajan



4. ABC of Research Methodology and Applied BiostatstiM N Parikh and Nithya
Gogtay
Biostatistics in brief, K Viswesara Rao
Introduction to Biometry, S G Purohit, V D Ranadhel & V Dusane
Biostatistics-Basic Concepts and Methodology ferltrealth Sciences, Wayne W Daniel
Basic statistics, B L Agarwal
Biostatistics — Principle and Practice, B Antonigansoloman Chrostopher and
P Prasanna Samuel
10.Introduction to biostatistics and research methB&S Sundar Rao and
Richards
11.Drought stress in peanut, Lambert Publication , &@ynd Shinde
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SEMESTER IV
Paper I: BO. 341: PLANT PHYSIOLOGY AND BIOCHEMISTRY

Plant Physiology

1) Photosynthesis:Structure of a chloroplast, photosynthetic pigraesmd their
role, Photosystems, Light reaction, electron trarsphain, Cyclic and Non-
cyclic photophosphorylation, Path of carbon in psghthesis - Calvin cycle,
HSK pathway: Salient features of C4 plants, metalpdthway, CAM pathway,
Photo-respiration, Significance of photosynthesis. (10)

2) Respiration: Structure of a mitochondrion, Respiratory subssiatdypes of
respiration, Mechanism of aerobic respiration — d@lysis, TCA cycle.
Electron transport system, Chemi-osmotic hypothafsfsS'P synthesis, Balance
sheet of ATP generation in respiration. Signifieao€ respiration. (7)

3) Translocation of organic solutes:Definition, Path of translocation, Evidences
for phloem transport, Mechanism of translocationPressure flow theory,
Diffusion, Source to sink relationship, Phloem logdand unloading. (4)

4) Stress Physiology Concept of abiotic , biotic and xenobiotic stresdg/pes of

stresses — Salinity, drought. Effect of stressethemplant growth. (3)

Biochemistry



1) Carbohydrates: Definition and classification Properties and fuoes of
carbohydrates. Synthesis and breakdown of starch. 4)

2) Amino acids and proteins:Definition, synthesis and properties of amino acid
Role of amino acids. Classification of proteins the basis of structure,
properties and functions of proteins. (5)

3) Lipids: Definition , classification, properties and furcts of lipids. Synthesis
of lipids, -oxidation. (4)

4) Enzymology: Definition and nature of enzymes, active site, sGiécation
(IUB) and properties of enzymes, Co-enzymes. Meshamf enzyme action-
Lock and key hypothesis, Induced fit theory. Faxtaifecting enzyme activity
— pH, temperature, substrate concentration, enzgameentration. Enzyme
inhibitors — Competitive, uncompitative, non-comipes. (6)

5) Secondary Metabolites:Definition, Types, Metabolic pool and biosynthesis
secondary metabolites through — malonic, mevalamc shikkimic acid
pathways. Role of secondary metabolites. (5)

References: -

S. N. Pandey and B. K. Sinha (2014Plant Physiology, Vikas Publishing House Pvt.
Ltd., India.

Buchanan B.B, Gruissem W. and Jones R.[2000). Biochemistry and Molecular
Biology of Plants. American Society of Plant Physgsts Maryland, USA.

Salisbury F.B and Ross C.W(1992). Plant physiology (Fourth Edition) Wadsthkor
Publishing Company, California,USA.

William G. Hopkins (1995) Introduction to Plant Physiology, Publislgd- John
Wiley and Sons, Inc.

Lincoln Taiz and Eduardo Zeiger (2003). Plant Physiology (3rd edition), Published
by — Panima Publishing Corporation

R. G. S. Bidwell(revised edn.)-Plant Physiology

Verma S.K. and Verma Mohit (2007). A.T.B of Plant Physiology, Biochemistry



and Biotechnology, S.Chand Publications.

Leninger A.C (1987). Principles of Biochmistry, CBS Publishar&l Distributers
(Indian Reprint)

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

Galstone A.W.1989. Life processes in Plants. Scientific Amaritébrary, Springer
Verlag, New York, USA..

Moore T.C. 1989. Biochemistry and Physiology of Plant HornmsB8@ringer —
Verlag, New York, USA.

Singhal G.S., Renger G., Sopory, S.K. Irrgang K.Drad Govindjee 1999. Concept
in Photobiology; Photosynthesis and PhotomorphagjenBarosa Publishing House,
New Delhi

Taiz L. and Zeiger E.1998. Plant Physiology (Second Edition). Sinaugsotiates,
Inc. Publishes, Massachusetts, USA.

Verma S.K. and Mohit Verma 2007. A.T.B of Plant Physiology, Biochemistry and
Biotechnology, S.Chand Publications.

Practicals based on Paper I: BO. 341: Plant Physiofjyy and Biochemistry:-
1. Estimation of chlorophyll-a and chlorophyll-b byegiprometric or colorimetric
method.
2. Separation of photosynthetic pigments by TLC&Pabromatography.
3. To determine diurnal fluctuation in TAN valuds@AM plants.
4. Estimation of soluble proteins by Lowestyal. method.
5. Separation of amino acids by paper chromatograph
6. Demonstration of
a. Ringing experiment for path of solute transimea
b. Hill reaction



c. Qualitative tests for alkaloids, tannins, glsides, starch, lipids and proteins.

d. Enzyme activity: catalase

Paper Il: BO.342: PLANT ECOLOGY AND BIODIVERSITY

Plant Ecology (24L)
1. Ecology (8L)
Introduction, Interrelationship between the liviwgrld and the environment,

components and dynamism of Ecosystem, homeostasis.

Impact of human activities on environment — CauBesvention and control of — Air,
water and Soil Pollution

Brief account of environmental toxicology — Eutragation, bioaccumulation and
biomagnifications

2. Environmental Crisis (3L)
Desertification, Ozone depletion and Global warming

3. Environmental Impact Assessment @L)
Process, objectives of EIA, Hierarchy in EIA, Histal Review of EIA, Concepts
related to EIA, Basic data collection for EIA

4. Environmental Audit (3L)
Meaning, need, Audit Protocol, Proccessing, Cedtfon, personnel environmental
Audit.

5. Ecology and Economics (3L)
Man and Biosphere concept.

Relation between ecology and economics

6. Remote Sensing (4L)
Definition, basic principles,

Process of data acquisition and interpretation,

Global positioning System

Application of Remote Sensing in ecology.



Biodiversity (24L)

Introduction to Biodiversity (02 L)

Introduction, Concept, Aims and objectives,

Scope and values of Biodiversity.

Characterization of Biodiversity: (051L)
Introduction, need for characterization, variouscghlines of Biodiversity- Genetics,
Species and Ecosystem. Concept of endemism aridgdography.

Biodiversity Loss: (03 L)

Loss of Species and Genetic Diversity: Introdugtieactors causing loss of species
and genetic diversity, Founder Effects, Geneti¢tDinbreeding Depression, [UCN
Categories (RET plants)

Inventorying and Monitoring of Biodiversity: 03 L)
Introduction, Necessity, planning and approacheasuentorying and monitoring,
capacity building.

Conservation of Biodiversity: (11L)
Current Practices in Conservation,

In-situ Conservation: International efforts and Indian initiatives; peoted areas in
India, Concept of Biosphere Reserves and Natioadds?

Ex-situ Conservation: Germplasm Collections, Botanical Gardens, Seed aBkne
Banks, Pollen Banks, DNA Banks, Wetlands, mangroaed coral reefs.Enlist
national agencies playing role in conservation (B88PGR, ICAR, CSIR, DBT),
Social Approach to Biodiversity Conservation: Sacred Groves, Sthalavrikshas,
Chipko Movement, Role of Universities and other &ational Institutions in

Biodiversity Conservation

References
1. M. Anji Reddy Textbook of Remote sensing and GIS (Third editRHQ6) by
BS Publication,Hyderabad



0.

George Joseplundamentals of remote sensing (Second editidyg)28y
Universities press (India) Private Ltd., Hyderabad.

John R. JenserRemote sensing of the environment (2000), Dorkiinglersley
India Pvt. Ltd,

Current sciences special issue remote sensingafmmal development Volume
61 numbers 3 and 4 August 1991

Larry W. Canter ," Environment Impact Assessment”, McGraw-Hill Book
Company, New York

G.J. Rau and C.D Weeten, "Environmental Impact Analysis Hand book,
McGraw Hill, 1980.

7. E.P. Odum. 1996 Fundamentals of Ecology. Natraj Publishing, Ddbra
8.

Daubenmire.R.F. 1974 Plants and Environment- A Text Book of Plant
Ecology (3rd edition). John Wiley & Sons. New York.

Kendeigh.S.C. 1980Ecology with Special Reference to Animals and Man
Prentice Hall of India Pvt. Ltd., New Delhi.

10.Kumar.H.D. 1996. Modern Concepts of Ecology (3rd edition). Vikas

Publishing House Pvt., Ltd. Delhi.

11 Kumar.H.D. 1997. General Ecology. Vikas Publishing Pvt. Ltd., Delh
12 KermondyF.J. 1996 Concepts of Ecology.Prentice Hall of India Pud..New

Delhi.

13.Smith.L.R. 1996 Ecology and Field Biology (5th edition). Harpeollds

College Publishers, USA.

14 Weaver. J.E. and Clements. S.E. 196@lant Ecology. Tata McGraw

Publishing Co. Ltd. Bombay.

15.Smith L.R. and Mith T.M. 1998. Elements of Ecology. (4th edition). An

wn

imprint

of Addison Wesley, Longman ink., California.

K.V. Krishnamurthy (2003). An Advanced Textbook on Biodiversity-
Principles and Practice, Oxfordand IBH Publ. NewhbDe

Michael J. Jeffries (2005). Biodiversity and Conservation, Routledgmdon
ShailajaRavindranath and SudhaPremnath(1997). Biomass Studies — Field
Methods for Monitoring Biomass Oxford and IBH, N&eilhi.

William J. Sutherland(1997). Ecological Census Techniques — A Handbook
Cambridge Uni. Press.

Magurran Anne (1988). Ecological Diversity and Its Measuremeihapman
and Hall India

Michael P. (1984). Ecological Methods for field and Laborgtmvestigations
TMH Co. Itd. Bombay.

Uma Shaanker, R. Ganeshiah, KN. and Bawa K$2001), (Eds). Forest
Genetic Resources: Status, Threats and Conservatiategies Oxford and
IBH, New Delhi

Heywood and Watson(1995), Edt. Global Biodiversity Assessment UNEP,
Cambridge UniversityPress.



9. Global Biodiversity: Status of the Worlds Living Resources (1992); WCMC,;
Chapman and Hall,London

10.David Hill, Matthew Fasham, Graham Tucker, Michael Shewry and Philip
Shaw (2004) Edt. Handbook of Biodiversity Methods nfy, Evaluation and
Monitoring; Cambridge

11.Handbook of the Convention on Biological Diversity(2001), Secretariat of
the Convention onBiological Diversity. Earthscarbpu_ondon

12 Avise J.C.(1994),Molecular Markers, Natural History and Euain; Chapman
and Hall, London

13.Barbier E.B., Burgess J.C. and Folke C.(1994). Paradise Lost? The
Ecological Economics of
Biodiversity; Earthscan, London

14 Hajra P.K. and V. Mudgal (1997) Edt. Plant Diversity Hotspots in India — An
Overview, BSI

15John E.Weaver and F.E. Clement1938). Plant Ecology McGraw-Hill.

160rians G.H., Brown GM., Kunin W.E. and Swierbinski J.E.
(1990).Preservation and Valuation of Biological ®ases Univ. Washington
Press

17.Bowles M.L. and Whelan C.J(1996) edt. Restoration of Endangered Species -
Cambridge Univ. Press.

18.T.V. Ramchandra, R. kiran, N. Ahalya (2002). Status, Conservation and
Management of Wetlands,Allied Publ. New Delhi.

19.Gadgil M. and Guha R (1992). This Fissured Land: An Ecological Histofy
India Oxford UniversityPress, New Delhi

20.Ashish Kothari (1997)Understanding Biodiversity- Life, sustairdypi and
Equity; Orient Longman

Practicals-Plant Ecology

1. Study of polluted water body with ref. to BOD.

2. Study of physicochemical properties of water bogyulsing Sacchi disc, pH
meter and electric conductivity meter.

3. Acquisition of ecological data of particular lodgli by using GPS/
altimeter/geographicloa maps etc

4. Study of suitable ecosystem by line/belt transeethad/ nested quadrate
method.

5. Visit to near by locality to study biodiversity asdbmission of report

Practicals-Biodiversity
1. Study and application of diversity indices to shiéaecosystem/ area.
2. To measure the latitude, longitude and altitudeisipgg GPS



3. Visit to near by conservation institutes/sacrecbgeoand report writing.

PAPER Il BO.343:: PLANT PATHOLOGY

1 Fundamentals of plant pathology 5L

Introduction, Important terminology- Incitants, HosParasite, Pathogen,
Inoculum, Penetration, Infection, Incubation, Ds®a Disease development,
Symptoms, Sign, Endophyte, Predisposition, Susé&gsistance, Epidemic, Etiology.
Economic importance of plant diseases, History lahfppathology, Introduction to
Indian Agricultural Research Institute (IARI), Int@ational Crop Research Institute
for Semi Arid Tropics (ICRISAT), Contribution of Aon DeBary and Prof. B.B.
Mundkur.

2 Disease Development 6L

Concept of disease cycle, Inoculation, PrepenetraRenetration, Infection,
Dissemination. Epidemics- Forms, Decline,, Exptiaémodel. Disease forecasting,
Measurement of plant disease and yield loss.

3 Defence Mechanisms 3L
Concept and Definition, Types- Preexisting- Struatand chemical, Induced-
Structural and Biochemical

4 Methods of Studying Plant Diseases

5L

Macroscopic study, Microscopic study, Koch"s paastiess. Culture technique,
Media Types and Preparation, Pure culture methsidsak plate, Pour plate, spread
plate, Serial dilution.

5 Fungal Plant Diseases 5
L

Introduction to fungi as plant pathogens. StudyDiadeases- Club root of
Crucifers, Downy mildew of Grapes, Head smut okdq Leaf spot of Turmeric,
Tikka disease of Groundnut with reference to chagganism, symptoms and signs,
disease cycle and control measures.

6 Bacterial Plant Diseases 3
L

Introduction to bacteria as plant pathogens, Stfdiseases- Citrus Canker,
Black arm of Cotton with reference to causal orgamisymptoms and signs, control
measures.



7 Mycoplasma Plant Diseases 3
L

Introduction to Mycoplasma as plant pathogens, Ytofd Diseases- Grassy
shoot disease of sugarcane, Little leaf of brinjaith reference to symptoms and
signs, control measures.

8 Nematodal Plant Diseases 2
L

Introduction to Nematodes as plant pathogens. yStti®iseases- Root knot
disease of vegetables, Ear cockle of Wheat widreace to causal organism,
symptoms and signs, control measures.

9 Viral Plant Diseases 3
L

Introduction to Viruses as plant pathogens. Sufdyiseases- Tobacco Mosaic
Disease, Bunchy top of Banana with reference tgaaarganism, symptoms and
signs, control measures.

10 Non Parasitic Diseases 4
L

The impact and abiotic causes- Temperature, Soilsttve and relative
humidity, Poor oxygen, Poor light, Air pollutantsiineral deficiencies. Herbicide
injury, Study of Tip burn of Paddy, Mango necrodi$ack Heart of Potato, Khaira
disease of rice.

11 Principles of Plant Disease Control 5
L

General account, Quarantine, Eradication, culttwatrol practices, Biological
control, Curative measures, Chemical control, Udeffective Microorganism
Solution (EMS), Microbial Pesticides, IPM

12 Molecular Diagnostics and Transgenic in Crop Priction
4L
Introduction, Classical approaches, Use of antémdpPathogen derived
resistance against bacterial and fungal diseaggse&sion of vaccines in plants.

Practicals
1. Preparation of any one culture media for isolabbplant pathogens.
2. Study of Koch'’s Postulates
3. Culture technique - Streak plate methods, Poue ptathods, Spread plate and

Serial dilution method for preparation of pure agt



4. Study of any two of each fungal, bacterial and npyasma diseases.
5. Study of any two viral and non-parasitic diseagfgdants.
6. Study of any two of each fungicides and microbedtrides
» Visit to any Agricultural Research Institute anémlPathology Laboratory

and submission of report

References:
1. Fungi and Plant Diseases by B. B. Mundkur

Plant Pathology, R. S. Mehrotra
Principles of Plant Pathology, R. S. Singh
Plant Pathology, P. D. Sharma

Plant Disease, R. S. Singh

Plant Pathology, Mandal and Dasgupta
Plant Pathology, G. N. Agrios

Agricultural Microbiology, Rangaswamy and Bhagyaraj
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Fundamentals of Plant Pathology by Ravi Chandra
10.Methods of Microbial and Plant Biotechnology, L. Nair
11.Molecular Plant Pathology, 2003. Dickinson, Biogestfic Publication,

London, New York

Paper IV: BO.344: MEDICINAL AND ECONOMIC BOTANY

Medicinal Botany (36L)
1. Introduction to Pharmacognosy (3L)
1.1.0rigin, history, definition and scope of Pharmaacogy
1.2 Methods of classification and their significanicethe study of drugs of
natural origin (alphabetical, biological, chentjdaxonomical, chemotaxonomical
and pharmacological)
2. Ayurvedic Pharmacy (8L)
2.1 Introduction
2.2Tridosha concept, Humoral, Indigenous Systems dicimee (Ayurveda, Siddha,
Unani, Tibi, Chinese etc. )
2.3Ayurvedic principles- Ras. Guna, Vipaka, Virya, ftrava,
2.4Ayurvedic formulations —Asava, Arishta, Kvatha, @ma, Ksharas, Leha,
Vatika, Taila, Bhasma,



3. Analytical Medicinal botany (6L)

3.1 Drug adulteration

3.2Methods of extraction (percolation, maceration,chbat extraction etc.) of

different classes of phytochemicals from crudegdru

3.3Methods of drug evaluation- Morphological, Micropen Chemical and Physical

methods.

4. Cultivation, collection and processing of herbaldrugs from Mentha and

Eucalyptus. (3L)

4.1 Cultivation- Methods, Factors affecting cultivatio

4.2 Collection and Processing- Collection, harvestidgying, garbling, packing,

storage of crude drugs.

5. Study of medicinally important drugs (6L)

Study of drugs w.r.t. occurrence, distribution mation, microscopic characters,
constituents and uses of the following.

Root Rhizome drugs Glycyrrhiza,

Stem drugs: Ephedra,

Leaf drugs: -Adhatod,

Flower drugs: - Clove,

Fruit drugs: - Amla,

Unorganized drugs :- Shilajit agtacia gum,

Contraceptive drugs:DBioscorea.

6. Applied Medicinal Botany (8L)

6.1 Study of drugs with respect to Biological source,eoGraphical
distribution, common varieties, macro and microscogharacters, chemical
constituents and therapeutic uses, adulterants hef following plants/drugs
Srychnosnux vomica-SeedsTinospora cordifolia-Stem

6.2Concept of active principle, and major metabokthivay (Carbohydrates and
Proteins) leading to the Production of therapaillfiactive Chemical Constituents

6.3 Concept, definition and introduction  to Biopharmatics,
Pharmacodynamics and clinical Pharmacokinetics apilications
7. Ethnobotany : Definition, principles, scope and ethnic so@stin India. (2L)
Economic Botany (120)

1. Introduction to economic botany and its scope (2L)
2. Important Botanical resources- meaning and Mantibonly botanical resources
any five for non-wood forest products (NWFPs) sash (4L)

2.1Paper making and 2.2 Gums
3. Origin, evolution, source & uses of Ric€urcma longa, Safflower, Sugarcane,
Butea monosper ma/Samanea saman/ Scleichera oleosa and Rose. (6L)
References:-
1. A Pharmacognosy and Pharmacobiotechnology. New Agernational
(P)Limited, Publishers (formerly wileyEasterm Liek)
2. Bruncton J.: Pharmacognosy, Phytochemistry, Medicinal Plattéercept
Limited.



3. Harborne, J. B. (1973): Phytochemical Methods: A guide to Modern
Techniques of plant Analysis. Chapman A ad Hal,dam

4. Khandelwal K. R.(2008): Practical Pharmacognosy Techniques and
ExperimentsNiraliPrakashan, Pune.

1. Kthokate C.K. (2014 Practical Pharmacognosy, Vallabhprakashan, NewiDelh
5" edition

2. Kokate C.K. Purohit A.P. and Gokhale S.B Pharmacognosy,

NiraliPrakashanpune

Trease G.E. and Evans. W.CPharmacognosy ELBS Twelfth Edition

Tyler V.E Brady L. R and Robbers J.E. (1976Pharmacognosy Lea and

Febiger. Philadelphia.8th edition KM Varghese amdv@imbai,

Vaidya S.S. and Dole.V.ABhaishyajakalpana, AnmolPrakashan, pune

Wallis,T.E. (2003)fest books of pharmacognosy CBS publishers and

distributors New Delhi (Latest Edition )

7. T. E. Wallis, J. & A. Churchill Ltd.,, London, 1960. Textbook of
Pharmacognosy

8. Annonymus The AyurvedicPharmacopia of India Volume-lI and Gftvt. of
India, Ministry of Health and Family Welfare, Depaent of Ayush Page 41.

9. P.L. Kochhar(1987) Tropical Crops: A Textbook of Economic Botany
(Macmillan international college edition)

10Albert F. Hill. (1952 Economic Botany: A Textbook of Useful Plants and
Plant Products McGraw-Hill

11Vernma V (2009. Textbook of Economic botany

12. N.D. Prajapati (2010A Handbook of Medicinal Plants: A Complete
Source Book

13 Himadri Panda(2002) The Complete Technology Book On Natural Products
(Forest Based)

14. Pharmacognosy and Phytochemistry -Vinod Rangari.
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Practicals based Paper VI: BO.346: Medicinal and Eenomic Botany

1. Study of any six drug plants from theory syllal{iMacroscopic and Microscopic).
(2P)

2. Demonstration of Plant extraction methods -Goid Soxhlet extraction and TLC

of any one drug studied in theory. (AP)

3. Study and preparation of ayurvedic formulatioeAsav, Arishtha, Churna (1P)

4. Qualitative analysis of Alkaloid, Glycoside afannin (1P)

5. Study of stomatal index and vein islet numbengisuitable plant material using

micrometer and camera Lucida. (aP)

6. Survey of local flora with respect their medalirand economic importance and

submission of 10 dry specimens.



Paper V: BO. 345 PLANT BIOTECHNOLOGY

1. Introduction to Biotechnology 5L
Introduction and History of plant Biotechnology
Pioneering work and significant achievements ghdn plant Biotechnology
Global Impact and Current excitements of plant &bnhology - Plant Health

care and plant protection.

2. Plant Tissue Culture 15L
Brief History, Importance of plant tissue culture
Types of culture, basic technique of plantugssulture, Concept, technique
and applications of callus culture, cell suspensiaohure, protoplast culture,
somatic hybridization and cybrids, Haploid prodacti Micropropagation,

embryo culture-and embryo rescue

3. Germplasm and Cryopreservation 4L
In situ andEXx situ conservation, techniques of cryopreservation, stidage,

low pressure and low oxygen storage, applications

4. Transgenic Plants as Bioreactors 6L
Metabolic engineering of starch, cyclodextrins, cfans, Bioplastics,
Genetically engineered plants as protein factori@sduction of therapeutic

proteins from plants.

5. Biotechnology of Biological Nitrogen Fixation 6L
Non symbiotic Nitrogen Fixation-Diazotrophs anditlezology, special
features,

Mechanism of N Fixation

Nitrogenase and Hydrogenase



Symbiotic N2 Fixation- establishment of symbiosis,

Factors affecting and mechanism of symbiotic Nakon

Genetics of Diazotrophs- Nod genes, Nif gene

Biofertilizers- algal, fungal, phosphate solubitigiand organic fertilizers

6. Biotechnology and Society 4L
Biotechnology- Benefits, GM foods and its safetgtgmting of biotechnological
inventions, Biotechnology and developing countriBecombinant foods and
religious beliefs, recombinant therapeutic prodémt human health care,

Intellectual property rights

7. Bioinformatics 4L
Introduction, Database and its classificaticNCBI, Data retrieval tools,
INTREZ, OMIN, BLAST, FASTA, Applications of Bioirdrmatics

8. Genomics and Proteomics 4L
Genomics- methods, types and applications, Pratssr@oncept, types and
importance
Practicals
1. Preparation of MS Medium
2. Callus Induction using maize embryo
3. Study of application of biofertilizers- AlgaluRgal, Bacterial, Phosphate
Solubilizers and Organic Fertilizers
4. Estimation of Nitrate Reductase enzyme from Iloegmodules
5. Study of Transgenic plants- Bt Cotton, Bt Brinfat Tomato, Golden Rice
» Visit to NCBI and Report preparation

Reference Books:
1. R. C. Dube (2008)- A Text Book of Biotechnology,Ghand



P.K. Gupta-Elements of Biotechnology
Satyanarayana-Biotechnology

Kalyan Kumar De-Plant tissue culture

Pal J.K. and Ghaskadabi S.S. (2008) Fundamentd®lgficular Biology.
Verma and Agrawal- Molecular Biology

A A

Devi P.2008-Principle and Methods of plant MolecB#logy, Biochemistry

and Genetics Agrobios, Jodhpur, India.

8. Glick B.R. and Tompson J.E. 1993 Methods in Plantedular Biology and
Biotechnology CRC Press Boca Raton, Florida.

9. Hall R.D. (Ed.) 1999 Plant cell culture Protocohimn press Inc., New Jersey,
USA

10.Kumar H.D. 2002 A Text Book of Biotechnology 2ndrEdffiliated Easyt-
West Press Private Ltd New Delhi.

11.Ramawat K.G. 2003 Plant Biotechnology, S. Chandao&IGd . Ramnagar New

Delhi. 110055
12 Trivedi P.C.2000 Plant Biotechnology, Panima Piiitig Carpation, New
Delhi.

13 Rajdan- Plant tissue culture.

Paper VI: BO346: PLANT BREEDING AND SEED TECHNOLOG Y

PLANT BREEDING (24 L)
1. Introduction, scope and importance (2 L)
2. Conventional techniques, methods and practice$ breeding (A0 L)

(a) Plant introduction and acclimatization

I. Concept, objectives

ii. Types of plant introduction

lii. Advantage, limitations/ Disadvantages and agbments.

(b) Selection methods



I. Concept,
li. Types of selections —mass selection, puredelection and clonal selection.
lii. Advantage and disadvantages/limitations, achneents.

(c) Hybridization

I. Definition and Concept,

ii. Difficulties in crop hybridization and precaati to be taken during hybridization
iii. General procedure of hybridization

Iv. Parent selection in a breeding program
v. Criteria for selecting parents

Breeding Methodology

I. Pedigree method

ii. Bulk method

lii. Single-seed descent method

Iv. Backcross method, Achievements

(d) Heterosis and hybrid vigour

I. Concept

li. Causes of heterosis- dominance hypothesis
lii. Applications

3. Alternative breeding techniques (08 L)

(a) Mutation breeding

Introduction and concept

Types of Mutation

induced mutagenesis

mutagens used -Chemical and physical mutagens
methods of working

Gamma gardens, concept and design
Applications

(b) Importance of Polyploidy and aneuploidy in crop impovement
Properties of polyploids,
Methods of obtaining polyploids
Methods used in obtaining haploids
Production of triploids in plant breeding
Applications and achievements

4. Breeding for stress tolerance (4L)
Mechanisms and genetic bases of resistance/toketarimotic and abiotic
stresses in plants,

Breeding for resistance/tolerance.



Molecular Approaches

Characteristics evaluated for drought tolerance
Characteristics evaluated for insect/pest &vlee
Achievements

SEED TECHNOLOGY (24L)

1. Introduction: (2 L)
Definition of seed,
Stages of Seed Production,
Classes of Seed (nucleus seed, breeders seedafmumsked, certified seed
and truthful seed),
Role of seed technology.

2. Seed certification: (2L)
General procedure of seed certification,
field inspection,
observation during inspection,
field count,
Duties of seed inspector.

3. Seed processing:
Concept (2L)
Principle and techniques of processing of seeds

4. Seed sampling, storage and packaging L(p
Seed sampling,
Types of seed samples,
Sampling equipments.
Factor affecting seed storage and need of seeafystor
Methods of protection and control,
Air conditioning and dehumidification,
Sanitation and fumigation of seed stores.
Seed sorting and bagging, bag weighing, bag dosype of bag closer,
Labelling and maintaining lot identify, lot numbesged pellets,
Handling and stacking,
Maintenance of seed processing record.

5. Physical purity analysis (3L)
Definition of purity components
Procedure
ODV test
Reporting and results.



6. Seed Testing
A. Moisture Testing (3L)

By air oven method
Moisture meters.

B. Germination testing (3L)

Definition and objectives,

General principles and requirements,
Procedure and methods (Paper, Sand and Soil )
Seedling evaluation.

7. Seed Marketing: (3L)

Marketing- Basic concepts, supply & demand, prigeiléorium, seed
transportation, storage, cost & returns, cost @siog, packing and marketing,
Organization for seed marketing, seed marketsdrarstructure & working.

Practicals based on Plant Breeding and Seed techiogly

1. Demonstration of Hybridization Techniques.

2. Effect of chemical mutagens on seed germinatmhseedling
growth.

3. Demonstration of chlorophyll mutation in M2 geai#on.
(Photographs)

4. Polypolidy induction irAllium cepa by colchicine.

5. Seed moisture testing by hot air oven method.

6. Demonstration of seed sampling equipments thighhelp of photographs.
7. Visit to seed processing unit/ Seed markeatiggnization.
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