@Mcﬁ L e _

S VSUMAN 1T A
SRIDEV SUMAN 11 FARAKHAND UNIVERSITY, BADSHAHITHALL. TEHHR]

3 e GARHWAL
SYLLABUS: BUTANY COURSE FOR M.Sc. STUDENTS (4 SEMESTE i

OBIECTIVES OF THE ¢C JURSE

I;*;f‘;t:‘ f:":ui‘-‘;}’i;[:it;ﬂzfijﬁlw;cnt.ﬁlnt Fl.it":t'an,\' ad therr applications, the syllabus pertaining 1o
LIGC mudule and the dcmmﬂ t:! ‘t‘lfc 4:’1:'::;;:«:{’: ?:;:‘Trzi,f;,ii,;m?,mw'md ke oibdopga

_ . _ ) ment, The syllabus comems are duly
ananpod utit-wise and contents are included in such a manner that due importance is given b
requisite intellectual and laboratory SKill, The M.Sc. course of Boany consists of 2 "ﬁ:’f Course
With semester system ~ in all 4 semesters (Two semiesters In each ycari, | ' o

Totd Marks : 2000 (1000 per year and 500 per semester) of core and clective disciplines

M.Sc. Semester |

| Paper | Title Paper Code Max. Marks (100}
f\" N Ext. I,
| Microbiology (Bacterta, Vimuses and | BOTI01 |80 20 z
L | Lichens) | ' o '
T Mycology and Plant Pathology BOTI02 %0 20 |
Rt Phycology and Bryology BOTI03 E 20
v Preridophytu, Gymmosperms:  and | BOTI04 50 20
r | Palseabotany ' el SO0 | P , .
+ Lub Course : ‘ L BOTIOP: 0 W j 20
M.Sc. Semester 1L
| Paper | Title. {Paper-Code | Max. Marks (100) |
i Na, NPy ? B> { Int.
¥ Tzxonomy of Angiospermns . BOT201 80 120
‘11 Cyviogenetics and Moleculsr Biology BOT202 80 i20 |
10 EconomicBomny [HOT203 180 20
IV [ Plant Morphology:  Apstomy, and | BOT204 80 20
Embrvolugy . ' |
Lab Coitrse BOT20P | 80 | 20
M8z, Semester 1] =" :
Paper | Title: i ' {Paper Code | Max. Marks (100) |
W, ) Ext. ! nt. 1
] Plant Physiology and Bivehenistry BOT301 80 | 20
1| Plant Ecology and Remote Sensing. BOT302. | 80 20 !
1| PMunt Biotechnology e | BOT303 80 24 %
VT Flective (Any one of the following) i
"ty Plant Heibdih Management: BOTIO4EL | 80 20
| (b) Diversity and Cultvation of '




P

Mushtooms } i !

1 () Applicd Plant Anatomy | BOTI0AE2
| () Eeosystem Analysis, GIS  andd | U‘ JTA047E3
| ‘ Remote Sensing ;
'. ? () Environmental Management with | BOTI0S/E4
Reference to Westem Himanlaya,
1 BOT305/ES
T [1abCounse BOTIOP  |B0 |20
M.Sc. Semester IV
f Paper | Titke Paper Code Max. Marks (100)
fiﬁ}\\’t, V/Fxf . int. i
i | Plamt Breeding and Biostatistics BOTAD] 80 20
‘1 | Conscrvation Biology BOTAR2 _ 80 20 '
(m In-vitre  Technologies and  Industrial
| Apphications f3m403:" 80 20
B3Y Elcctive Paper{Any one af the ﬁmowmg} Bl N
‘ {2) Forest Ecolagy BUMW/&) - |80 20
(b) Industrial Microbiology BOTA04/E2
! (c) Etnobotany . |'BOT404/E3:
(d) Palynology  -and pollination |
, Biology BOT404ES.
% (c) Seed Puﬂm’iog’sf : BOTA04ES” S
i | Lab Course o VBOTAOR - 180 |20
SYLLABUS
SEMESTER 1
Paper I (BOT101): Murnbi:ﬁugy (Bacteria, ‘»’imses and Lichens)
Cnit 1:

1. General account of Micrparganisms: History of mmmbio!ogy& classification of
microorganisms- (ve kingdom clzssification,characieristic features of bacteria and
mnam:, cetes,
2. Cultre Study of Microorganisms: Methods of z*;airmm and culmn of microor gam«:ms:*
measurement of microbial growth; microbial genetics.
Upic 2:
1. Morpholegy and structure of Bactcml cells: Morphology of Bucterial cells based on
sizz, shape and arrangement, {ine structure of bacterial cells (of both Gram-nezative and
Ciram—pcmm ¢ Bacteria) - capsule cell wall, cell appendages {Hagella, fimbroe and pilli).
2. Structure of plusnm membrme cym;ﬂumuc inclusions- mestsomes, chlorosome,
Lull 3t
1. Morphology and structure of viruses: History, mmpfm! vy, fine structure, shape and
classification of viruses, ‘

(o




20 AMHerophuges nedd Prions, Tobagco mvosaic vivis CINVY, T
3. Bacrortophage and HIV- their fine strucnire. genome organization and praaltiplication
havctersophupe therspy. -
Ulnir 4

1. Rale urtnicnlmw}:an‘n-nn: Hovor movchiles, iy pene ovpanention, role ol IMETOOTLArigms in
soil (decomposition aod nutrient exvelling), swarer and ale: role in industry- production of

anttibiotics, bio-tertilivers and bio-pesticides.
2o Cienersl acconnt of hehens: Oceurrence, oliksification, moephiolapy . arntormry.

repradnetion and their impormnes,

SUGGESTED READINGSN:.
T Dxoelie, HOWL and CLGL Heden 1986, Applicd Microbiology, Kluwer Acsdemic Press. London
2o Pelezar, ML, Chan, ECS and Krewg, N 1993, Miccobiology, Concept and Applications, Mo

Giraw Hall, New Yaik.
Ao Ross FLOU TR Introductory Microbiology. (Charles E. Merril. Publ. Co. Columbuas, Ohio.

3. Aldexander, M. 1991, Microbial Ecology. John Wikey and Sons,. New York,
S.APHAL 1071, Standard Methedls for the Examination of water and Waste Warer. Washingroes

(& oy
6. Atlas, o M. Prmeiple of Microbiology. ) : _
7. Board, RUG. ond DA, Lovaelock 1975, Some MMethod for Microbiological Assay. Acadmic

Pross. Wow York . : )
8. Casuda, L.E 1968, Industrisl Micrabialegye Johin: Wikey and Sons, New York.
o, Clhifford, H.T, and W, Stephenson 19750 An Inproduction to Numerical Classification,

Acndemic press, New York.

11, Kuushik, P, 1996, Inrroductory Microblology. Emkay Publ, Delhi
12, Miller. BN, and W, Litsky 1576, Industrial Microbiology, Me Graw Hill New York.

10, Doelle, 1AW, snd C.G., Heden 1986 Applicd Microbiology, Kigwer Azad-fress. London.
13. Mukberjee, FLG. and Ved Pul Singh, 1997, Fronticrs in Applicd Microbielogy. Rastogi Publ.

Meoorut

14. Norris, 1R and DWW Ribbons 1970, Methods in Micrabiology. Academic Press, London,
15, Power, C.B. and HLF, Daginmwala 19960 General Microbiology 2 Vols. Himalaya Pub.

House, Now [Delhi. _ . .
16. Ross, F €. 1953, Introductory Microbiology. Charles B, Merril Publ. Col Columbus. Oniao.

Paper 11 {BOT102): Mycology and Plant Pathology
MY COLOGY

Unit §
1. History o Mycology: Tndia and abroosd, ) : X )
2. Gieneral characters of Fungi: Substrate celatiouship in 'ﬂ_.mg_i; Cell \.Jlu_z-s-stmemr-:; unicellular
and roulricellular arganirzaiion, nutritian (saprshic, biotrophic, symbiatic)y reproduction

Ivegewrive, ssoxual, sexuall. N
3. Recent trends in rhe classification,
Unit 2 , _ ; e )
1. Phyvlogeny of Fung; Gizesernl accg:uunlVu!"f\;\fcf;p":rgr‘;ugpcr;tun_:, .Z ygum‘ycq}lrw.. Ascomycorin
Flasidiomycotinn, Deotcromycoting, Fungs in industey, medicing and as foosd

2. Nycorchizae; Fungi as bio-canuol apents.
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;"53“‘1"““’5‘ "”“5}“" argamisms of plant patliegens belonging to variots fungal ¢lasses i.e.

Mastigomycalima: Lygomycotina, Aconuveotina, Basidionycoli ;
T ‘i sadatah , oniyeoting and Dente : ;

PLANT PATHOLOGY ) anid Dewteromycoting

Lnit 3

1. History of plant pathology in India: Losses caused by pathogens and pests; types of pathogens,
syvmptoms of differeat diseases. ] ' ’ ol
2. Plant-microbe interaction: pathogenesis: prepenetration, penetration and post peactration
events, and factors affecting disease development (host factors, envirammental factors, vinilence
and susceptibilitv),

3. Dissemination of puthagenss Means of dissemination (active and passive dissemination)

Unit 4 |

1. Disease control: Cultural practices, chemical methods tinsecticides, systemic and nonsystertic
chemical), biological contralt introduction, biological controf of insects and pesls, dee of
resistant vaneties, integrated munagement Tor discase control, quaruntine.

2. Brefaccount, structure, importance, discase evele and control of the following:.

(1) Damping off. (i) Wilt, (iii) Root rot, stem rot and fruit rat, (iv) Mildews (powdery and
doway), (V) Rusts, (vi) Smuats, (vin) Leal spots and leaf blights, i |

3. General charactenistics, impormance, discase-cycle and eontrol of the following:

(1) Bactenal disease: (i) viral disease, (ifjy myeaplasma disease, (iv) phytoplasma dicscase.

SUGGESTED'READINGS:
1. Ainsworth. G.C. 1971, Ainswoith and Bishy*s Dictic
Inst. Kew. Surrey. UK. IR TS
2. Alexopoulus, CJ., Mims, C.W, and Blackwell; M.
& Sons Inc. : gt
3. Bilgrami, K.S. 1982 Physiology of Fungi, Bishen Singh Mahendrapal Singh Delitadun.

4. Clifton, A, 1958, Introduction to the Bactesia: McGraw-Hill book Co., New York.

6. Mehirorra: RS, and Angja. R:5: 1998, An Immodoction ta Mycolegy. New Age Intermediate

riary 6f Genera of Fungi. Central Myco.

1996 Inroductorny Myeology. Johm Witlew

<, Mandahar, C.L. 1678. Inrroduetion to Plant Vir
7. Webster, J. 1985, Iatrodaction to Fungi: Cambridge Uniiversity Press.

Paper I (BOT103); Phyeology and Bryology

PHYCOLOGY

Unit 1

2. Thallus oreanization, cell stucture and reprouctivn (Vegetative, assxwad and sexual).

3. Algal Clussification, Criteria for classification of algac: pigments. reserve tood and flagelta.
4, Payiogeny and interrelationships of algae. ol ‘

Unit 2

1. Clessification and salient fearares of Chlorophyta; Charophyta, Xanthophyta, Bacillariophyta,
Phaeoplryta, Rhodophyta and Cyznophyta, s
2. A knowledge of algal life cycles; alternation of generations in algae; cytology und sexunlity;
phvsiology and hiochemistry ol algaé; nitrogen fixation; parasitic algxe




3. Frorontic importance of Algac, Algal blooms, alpal biofeetilizers, algae ns oo and feed; uses
of algac in industry.

BRYQLOGY

Unit 3 ‘

. Morphology, structure reproduction wnd Hie history.

3. Classification and Phylogeny of various groups,

3. General account of Marchantiates, Jungenmanniales, Calobryales, Sphuerocarpales, and
Anthocorotales.

Unit4 ; : '

i General sccount of Sphagnales, Andreales, Funaiales, and Polytrichales.

Kaowlaige of the distribution of bryophytes in the Himalaya,

1.4

3. Beology of brvophytes, their assoctation with ather Orpanisma.

4 Fossil brvophivtes: General uecount. '

SUGGESTED READINGS:

1 Cavers, F. 1979, The Interrelationships of the Bryuphytes Reprint, Bishen Singh Mahendrapal
Singh. IXhradun, -

3. Fritscl, F.E. 1979, The Structare and Reproduction of Algae, Reprint, Bishen Singh
Mahendrapad Singh, Dehradun, el e T g b

1, Kashvap. S.R. 1968, Liverworts of the Western Himatayes and Punjub Plains. The Chromca
Ratanic Ca. Delhi.

4. Kumar, HD. 1988 Introductory Phyeology, Atfiliated East-West PressLd., New Délhl.

5. Morris, 1. 1986. An Inoduction ra the Algae, Cambridge Utiiversity Press, UK.

6. Pazihar, N.S.1991. Bryophyta, Centril Book Depot, Allahabad,

7. Presscatt, G.W, Algac: A Revicw. Bishen Singh Mahendrapsi Singlt.
3. Pur. P. 1980, Bryophytes. Auna Ram & Sens, Delhi.

9. Ram Udr. Fifty vears of Biyology in Tndta. Galden Jubilee Serics, 188, New Delli

% v

10. Round, FE. 1986.The Biology of Algac. Cambridge University Press, Cambridge.
11. Smuh, G 1953, Cryptoganic Botasy. Vali 1 and 1. Tuts Me Graw Hill, New Delhi,

12. Stewan, W.N. and Rathwell, G.W. 1993, i{gtggbjg;gm;}mg@ the Evolution of Plants.
Cambridgs University Press. Sy

Paper IV (BOT104); Préridophyta, Gymnosperms and Palneobotany

PTERIDOFHYTA
1. History, -;:ri»gin.,c};&s@ﬁcaﬁnh;p(@mg awj;pas;f‘dis;ﬁknﬁén* @nb]p\lidlp’gy and life histary of the

following types. T : e

a. Psiloplyta: Psilophytales (Pyilophyn) and Psitorales (Psiforum).

b, Lycophyta: Lepidodendrales (Lepldudendron), Lycapodiates (Phellaglossom),
Lepidospermates (Lepidocarpon) nd Isoetales (fsocres )

c. Sphenophyta: Salieat featurcs of order Hyeniales, Spheaophyllales and Calamitiles

d. Prerophyta: A general account of Ophioglossates Osmundales Filicales,and Sabhviniales .
GYMNOSPERMS ey
Unit2

1. Classification and distribution of Gymnesperms in India with spécial refersnce to Himalaya.
2. Study. of morphology, stucture and fife-listory as illustrdled by the fallowing and indicated in
the practical work: '
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(b

Preridospermales: Palacozaic and Mesoraie prnips with references to Lyginopteridacene
{Laginapeeris) and Medallosacene (Trigonocarpus), A general account ur(,tn;;g.mcnd?ccn
3, Bennettitales: A general accounit of Cycadenidacese, Willinnsonidcene and Wielandiellsceas.
Unit 3
l Cycadales: Adetalled account including diswibution ol Tiving Cycats,
2. A general accemt of Pentaxylales and Cordaitales,
L Ginkzoales: Ginkpa,
4. A general secount of fossit and living Caonifernles nnd Tuxales;
S, Ephedrates, Welwitschiales and Gnerales: A general account,
&, Economic impontance of G nmnuspcmw
PALAEOBOTANY
Unit 4
1. Defimton ol fossil, diffecent types of plant fosstls as per their moede of prrescrv aticn, concept
of form genmus,
2. Indian Gondwans Sequence, a general aceount.
2. Introsductony iden of Continental Drift-Hypothesis:

SUGGESTED READINGS:

1. Andrews, HNL 1961, Studics in Palacobotardy. Néw York..

2. Baker, 1.G. 1995, Handbook of the Fern Allies. Reprint. Bishen Singh Mahendra Pal Singh,

Dabradin,

3. Bhatnagar, S.P. and Mita, Al 1996, Gymnospemis: New Age Iriternational et Lid., New

Detni, '

4. Beddome, R 1966, The Ferns of British Indin. 2 Vals, Oxford and IBH. New Delhi..

3. Chamberlzin, C.J. 1933, Gymnosperms: Structure and E vislution, ﬁ"cat‘“ -

6, Eams. AL 15689, Morphalogy of Lower Vasculer Planty,

7. Parihar, N.S. 1996, Binlogy & \1nrp31nlogxr af’ l"lcndop‘i:«yns, Cenml Bmh D"pﬁt At!z.mbad.
8. Raizadz, M.R and Sahni, K.C. 1958, Living ludizn Gyinnmsperms.

0, Sahny, K.C. 1996, Gymnosperms of Indis and Adj jucent Courngries.: Bishen Swgh M'thcnd-a-aal

Singh, Dehradun,

10, Seward, A.C. 1914, Fossil Plants tor Stadeats of Botany antd Gealogy. 4 Vols. Cambridge.

11. Spame. KR, 1991, The Morphology ol Plendophyics;. Huchinson Liomry Series London.

Lab Course (BOTI10P):.

1. Stedy of representative genera of Zygomycoting, Ascomyeoting, Basidiomyeoting and
Deteromycotina. s

2. Sympromatotogy of 2t lezst ome diseasad specimen of plant pathogens belonging to various
fungal classes Le. uasngam}mrma Zygomycotina, acomycotin, hisidiomycotinasnd
deuteromyeating, bacteria and viruses,

3. Aseptic methods and demenstration aﬁnmunrms vizi, -'mtmlaw, hiot air oven, incuhutor,
{aminar air flows.

4. Dircct examination of root nodule bacteria under nucmscopre and Ksolmmn of Rm.oh:um in
root nodules. .

8. Isolation and emmeration of microbes from natral samples (soll and water) by agar plate
technique,

6. Morphaligical study of representative members of algae: Microcystss, Lynghya,

fﬁ‘:\/ “




Ovlindrosperminm, Glacotrichio, Sevtoneny. Pandoring, Evdoring. Scendeamus, Pediastrm,
Hydrodictvon, Ulva, Enteromorpha, Drapernalfiopsis, Stigeoclonium, Fritsehiella, Caleochagre,
Buibochacte, Cosmartum, Canler, Nitella, Dicivota, Gelidium, (}'rm'h’luriu, Butrac hospeemurn
and Podvsiplomia, '

; Sh‘ul.\' mjd wdentitication ':\'iih a'mml,\lc preparations of Ricviocarpuy, Targioni, Cyathodium,
Plagiochasma, Asterelia (Finhriarial, Dunortivea, Sewardiella, Pellia, Fossombronia. Porella,
Calobrum, Notothvlas, Sphagnem, FPalyvaricim und Funareta, '

N, Fsilotum, Isoctes. Ophioglossum, . Osmunda,, Podypadivn, Azoll, Salvinia and important
tossil nypes.

Q Oveas, G{lrk,u:.t, Abies, Cedrus, Craptomeria, Cupressis, Podocarpis, Cephalotuzis,
Araucoma, Towy, and Goetiim

10, Study of available fossil flora through speciimens unid slides, elc,

SEMESTER 11 /

Paper 1 (BOT201): Taxonomy of Anglosperms
Unit !

{. Ongin of intra-population variation: Populalion und the environment; ceads and ecotypes,
evolution and differentiution of species- various models, i e
2. The spectes cancepts; taxonomic hicrarchy; species, genus, family and other eaegonies:
principlcs used in assessing relationship, delimitation of taxa and attribution of rank.
Cnit2 ’ - ' '
3, Saliemt features of the International Code of Nomenclaturs for Algas, Fungi and Plants (ICN)
3, Taxcnomic evidences and Taxomamic tools: anatomy, palyriology, embryology.
shytochemistry, histological, eytological, phiviochemical, serotogical, biochemical and molecular
techniqucs. " R T M A "
Unit3
5. Systems of zngiosperm classificition: Phenctic versus phylogenetic systems; cladistics m
texonomy; major systems of classitication (Benthaim and Hooker, Hutehinson, Cronguist) and
their relative merits and demerits.
% Herbyaria and Botanicsl pardens: General account. .
7. Plant exploration in India with reference to North-West Himataya.
8. Stamus of fovering plam diversity in Garhwal Himalaya.
Unit 4
Digtinguishing featires und econamic importance of Dicot familics of ©

() Polypetalac- Magnoliaceae. Violeceae, Linaceae,  Rutaceas, Rhammiceae.

Sapindaceat, Anacurlinceze, Myrmizceae,
]  Gamopetalae- Dipterocarpacede, Ericacear, Oleacese, Rubisceas, Astemecac,
Acanthacegae, ‘
(W)  Monochlamydeae- Chenopodiaceas, Amaoranthaceae, Urticaceae,
{iv Motocots- Orehidaceae | Arecaccac, Liliaccae, Amarvilidaceae, Zingiberaceae,
- Dioscorcaceae, Cyperaceae, Poaceas.

- . cand
*ap

SUGGESTED READINGS , kR
1. Baha, C.R. 1976, Herhateous Flom of Dehradun, CSIR, New Delhis
2. Cole, AJ, 1969, Numegical Taxonomy, Academic Press, London.

Q} / wf"”#% {%}éfi_,_,_m-”‘ ]
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3. Crongust, A 1081, Ant Integrated Syxlem of Classifieation of Flowering Plants. Columbia
University Press, New vork,

3 L}u\"ii? P and Heyhood, VHL 1973, Principles o angiosperms Taxonomy, Robrt E
Kreiger

Pub, Co.. New York,

8. Chauie, R0, 1999, Flory of District Garhwal: NW Himalaya, Transmedin, Srinagar, Garbwal,
0. Grant, V. E9T1L Plant Speciation, Calambin University Press, New York.

7. Grant, W.F. 1084, Plant Buwystematics, Academic Press, London,

8. Harvison, H.. 1971 New Coneepts in Flowering Plant Taxonomy, Hieman Educationnal
BO@L\ Lid., London.

9, Heywood, V.H. and Moore, DM, 1984, Current Concepts in Plant Taxonomy, Académic
Pross, London

10. Hutchinson, J. 1973, The Familles of Flowering Plants: 2 Vols, Oxford University Press,
Oxtord.

11, Jain, S K. and Rno, R‘R N‘E'? A hnndbmk othcld and Herbarium methods. Today and
Tomorrow, New Defhi.

12.30nes, A.D. and Wilbing, AD. {‘U 1. Varations and z\dnptatinnsin Plant Species. Hisman &
Co: Fducutions! Books Lid., Lmnim!

13, Jones, S.B., Ir. and Lur.hkmgw, AE, 1R, Plant Sy:tcmdtm(lnd edition). MeGiraw- Hill
Book Co., New Yorke '

14, Lewrence, H.W, 1951, Iwwnomy of V%uu{ar Plants. chnm D\:tm‘d and 1BH. New Delni
15. Naithani, B.D. 1988, Flora of Chuamali. 2 Vels, BSI, Caleuta Nordenstans, 8., El Gaaily, G.
and Kassas; M. 2000, Plant Systematic for 21st Ewmx}' Portlant Press Lul., London, ,
i6. Radford, A.E. 1586, I-uritiamemn!z. of Planlsmmmm Harpcr&Row Publications, USA..

17. Singk, H. 1978, Em‘mﬂlm!v af iwmnaspam hnm}cwpaedm of Ptam &r.:umn} > ¢
Gebruder Bnmcgr, Berhin,

Paper 11 (BOT202): Cytagenctics and Molceular Bislogy:
Cnit ! o Hd o
! The dymamic cell: Stouctural nrgmuwmn nf‘ the plant cell; specialized plant cell.

2. Celt walf: structure and functions; bmg“nms‘ .;IO‘E\'XIL

3. Plasma membratic: &mmuu: ‘mudeh and f’umhpns‘ 'am:s fur ATPascs, Ion carriers, channels
and pumps, receptots.

4. Mitochondria end chloroplast; Strucmure; gentins ryenization; geng expression,

Unit 2

1. Nueleus: structure; nuclear pares, Misicosome organization.

2. Ribosomes: Stucturg, eyloprotein synthesis.

3. Chromatin crb..mzaunn Chromosiame strusture and paf.ka@mg af DNA, molecu bar
nrgunm:tum of centromete and telaniete, etchromatin anml heterochromatin, specialized Ypes o
clromosomes; polylene, lampbrush, B-chromosomes and sex chromosomes,

Unit3

1. Principles of inheritance: Menddelian liws slong with molecular c'(plmuons Exccpunm W
Mendelian faws, Jethal allcles end Gene Interactions.

2. Structaral and numerical allerations in cliromosomes: C‘mgm, OECUWC!!CL. pmdu..xmn .md

meinsis of haploiils, ancuploids and cuplmds, mducuou and chanelerization of trisomics :md
MIONOSOITHES.

(ol




i Gcnctics_ of prokaryotes and cukaryotic orpanclles: genctic recombination of phage; genetic
transpartation. conjugation ant transduction in bacteris, eytoplasmic male sterility.

Unit 4 -

1. Grene structure amd evpression: Genetic fine structure, cis-trans test; fine structurc analysis of
cukarvotes. introns and their signiticance, regulation ol pene expression in prokarvotes and
cukaryotes. DNA damuge and repair mechanism, defects in DNA repair; Initiation of cancer at
cellular Tevel, proto-oncogones and oncogencs.,

> Genetic recombination and penetic mapping: Recombination; independent assoriment and
crossing over, linkage groups, genctic markers, construction of molecular maps. N

3. Mutations: Spoataneeus and induced mutations; physicul and chemical mutation, molecular
hasis of gere mutation: wutations induced by mansposons.

& Nuctear DNA content; C-value paradox; Cot curves,

SUGGESTED READINGS: o ., |
1. Alberts, B.. Bray, D.. Lewis, I, RalT. M., Roberts, K. and Watsor, 1D 1989, Molecular-

2. Bialogy of the Cell (2nd edition), Garland Publishing Inc., New York.

3. Atherdv. A.G.. Girtor, J.R. and McDonald, J.F. 1999. The Science of Genetics. Saunders
Coliegs Publishing. Fort Worth, USA. et el e vl

< Burmham. C.R. 1962, Discussions in Cytogenetics. Burgess Publishing Co., Mimmesota.

< Busch. H and Rotlum, L. 1982, Volume X. The Cell Nitcleus TDNA Part A. Academic

& Barry. M. and Barry, B.M. 1973, Molccular Biology, Prentice Hall OF India New Delhi

- Buchanan, B.B., Gruissem, W. and Jones, R.L. 2000; Biochemisiry and Molecular Biolozy of
Plants. Amzrican Society of Plant Plysiologists, Maryland, USA. ’ -

8. De. DN, 2000, Plant Cell Vacuolzs: An Tntendduction. CSIRO Publication. Eatlingivoad,

Austalia, i oy
¢, Gupea, P.K. 1998, Cytogenctics: Rastogi Publications. Meerat:

10, Hartl, D.L. and Joncs, E.W, 1998, Genetics: Principles ani & alyss (4th zdificn), Jones:
& Banlen Publishers, Massachusetts, USA., 00 - =5

11 Kleinermith, LJ. and Kish, V.M. 1995, Principles of cell and Molecular Biclogy (2nd
Edition}, ’

Harper Collins College Publishers, New York, USA. e .

12, Krishnamurthy, K.V, 2000. Mcthods in Cell wall Cytocliemistry, CRC Press, Boea Ratan..:
Florida = Lh,

13, Lewin, B, 200, Genes VI1, Oxford University Press, New York.

14, Lodish, H., Berk, A, Zipursky, S.L.; Matsudair, P Bultimmore, T and Dammell, 1. 2000,
solecntar Cell Biology (4th Edition). W.H, Freeman and Co., Now York, USA |

15, Malacinski, G.M. and Freifelder, D, 1995, Eﬁsem_’tﬁlﬁ'ﬁfhjffilccularﬁiiﬂ_xﬁbf}‘ (3¢ edition}.
Janes and Bartlet Publishers, Ine., London. ' (=

Paper 111 (BOT203): Economic Botuny

ECONOMIC BOTANY

Unit 1 )

I, Plant reéscurces: Concepl. status, utilization and coneemms.

2 World Centers of Primary Diversity of domesticated plants .

i N
@wﬁfl/ o /jjg;gy ( S



(‘ S::Tm :}'nlumm hotany, cultivation, cy totxonomy and uses of (i} Cereals and millcts
: »l-l:x“:& Ve maaized, (1) Legumes {sm-bcan black gram and cawpeas), (i) Suger cane and

;:“u!\‘ ::.s( ugancane. beetrool, patato, sweat polals, casstval, v) Forage and fodder crops.

. Fiber cvops maedicinnl and aromaio,
2. Imponant firewood and tmber vielding plants and non-wood forest products (RWFP<) ek as
hanmboos, guins, tannins, dyes, resins, beverapes.,
INTELIRC 'I*U AL PROPE Rl‘\ I(!(Jlll’\
Tinit 3
'1‘ Inteltectual Property Rights, Concept, History, Protection of TPR:
2. Patent- requirements, procedurcs and limitations: lowemational comvention on Biological
Diversiy. S '
ETHNOROTANY
Unit 4
1. Concept. linkage with other sciences, taols pif ethinobotanical studies, world and
!r‘dxan pemspective with ‘xyt:t.uﬂ referencs o !lk. Hmmh}"ﬁs,

2. Green revolution: Benefits and adverse consequences.

. Planws used ex omamentals and avenue trees.
4 Principles of conscrvation: !:‘&mnc,ua::* Sratus of‘ planis based on inlmauonzx! Unmn for’
Conservation of Nanere (TUCN).

"QC(‘(“FQ’TFD READINGS:

. Aycnsu, E.S. Hevwood, V.H. arud Licas GIT 1984, Our m:m and living world: The wisdom
ta save it Cambridge, Univ. Press. Cambodge..
2. Baenringer. S P. S.Is:cbc, RoAL and Bams. B8 3 Inh:da:x:m.ﬂ Prisperty R1gh¢>, Prmcuuc*n
of plant materizls; executive summary and wark: rmmp réporrs. CSSA Pu Aeation No. 21. Crop
Seience Sov. of America, Wisconsin, Madison.
3. Bellamy, B, 1993, Etincbotany in Trapical forestss expedition in ficld technigues. Roy=l
Gcographxc Society of London.
4; Berlin, B. 1992, Lhmabmluglcai maass tlon.(l‘rmmplc; and cate gmLs ionof plnnm amd
animzis in lmdumnal sociviies. Princeton Uiy, Presg. Princeton,.
5. Chandel. K.P:S.. Shuida, (i and Sharrmn N 1996, Biodiversiy in Medicinal and Araomatic
PI_:m_f. irx Trudia: Conseryation anit Utitization. Mational Bureaw ol Plant CGenetie Resoirces::

New Dethi,
Cs Conway. G. ind Burbier B2 1994 Plants, C SGenes and Agriculdre. Ty anesand Baflen Publishers,
Buoston.
7, Councif at‘&c:emuﬁh & !nduumal Rasesrch 1986 The Uwﬁ:l ’I'[ams of India. I*Ubltcatmr:s and’
Infornatian Directorate; CSTR. Naow Delhi , _
#. Council of Scienrific & Indusrial Resenrchy (19‘5%[“;1 (6} The V\*C’tﬁﬁ) of’ Indn A Dxcuanar}
A Indizr Raw MMuterials and Tndustrinl Products. New Delhi aw Materials 1-X11, Revised

Volume 1-111 (19B5-1992) Supplement (2000},
9. Densmuose; T 1974, How Indians. ase wild: pfan!a for: food; medicine and crafts, Dover

Publication Inc. Mew York.
10, WWF INDIA 1993, Directory of Indian Wetlands, Now elhiand AWB, Kuala Lunpur

11, Falk, ID AL Olwells ML and Millan, Co 1996, Restoring ch:r‘-.ﬁv‘ Islond Press, Columbis:

L‘SA_
2, Frankel, O.H.. Brown, AJLD. & Bundon, 1.1 1995, The Comservation “of Plant Diversity:

o’

o




Cambridee University Press, Cambeidge, UK.

L Gadgl, M and Guha, R, 1996 Fcology nnd Equity: Use and Abusc of Nature in
Contemporary tdia. Penguin, New Delhi
14. Ganguitee, P, 1908 Greanng up for pate
]‘ I'!m. AFL 1952 Eeonomie Botany. McGraw Hill, New Yark,

12_ gmh;;r_ QLR Fevnomie Hotany inthe Tropics. Ma¢ Millan India Ltd, Delhi

17. Kothan, A 1997, Undetstanding Biodiversity: Life Sustainability and Equity. Cnent
Longman,

18, Kohli, R, Arya, K.S., Singh, I"'H. and Dhillon. H.S, 1994, Tree Directory of Chandigarh.
Lovedate Educational, New Delhi.

19. Nair. MUNB. er @i (Eds) 1998, Sustainable Management of Non-Wood forest Products.
Facully of Forestry, Universiti Putra Malaysia. 434004 P\ Scrdong, Sclangor, Malaysia

20. Parndda, R.S.and Arora, RKL1991, Plant Genetic resources conservation and Management.
IPGRI (Publication) South Asia Oftice, Cra NBPGR. Pusa Campus, New Delhi,

21 Rodgers, XA and Panwar, 11,8, 1988, Planning a Wildlife Protected Area Network in India.
YVol. 1. The Repost. Wildhife Institute of India, Dehradurs.
22, Sahni. K.C. 2000, The Bouk of Indian Trees, il edition. Oxford University Press Mumbar.
<3, Sharma, QP 19%¢, Hill's cconomic Botany (Lata Dr. AF. I-[iil, adapted hy (3.P, Shzrmaj,
Tats McGraw Hill Co. Ltd., new Delhi.

nts- the Indians Scenario. Univ, Press. Hyderabad.

24. Swaminathan, M.S. and Kocchar, S.L.. (Eds.) 1989, Plants and Socicty. Macmillan
Publication Ltd,, Lendon.

23. Thaiar, R.S.. Puni, H.S. and Husain, A. 1989, Majar Medicinal Plants of Tndia. Cenmral
Institute of Medicinal and Aromatic Plants, CSIR, Lucknow.

=6, Walter, K.S. and Giller. H.J. 199%. TUCN Red List of Threatened Plants, TUCN The World
Conservaton Union. IUCN, Gland, Switzerland, and Cambridge, UK. T

Paper TV (ROT204): Plant Morphology, Anatomy and Embryology

PLANT MORPHOLOGY i

Unit § , '

1. Shoot Development: Organizanon of the shoot epical meristem (SAM;-control of cell _
division and rissue differentiation especially xylem und phlocm; secretary-ducts and lancifers:
wood development in relation to environmental factors and wood anatomy. Leaf srowth and
differenniation {structural development and elassification of stomata and trichomes).

2. Root development: Organiantion of root apicat meristem (RAM): vascular tissue
differentiation; Ineral roots; Toot hairs,

2. Morghology of flower, stamen and carpel. Plant adaputions and theit mormphological nature.
EMBRYOLGGY

Unit 2 . , ,

1. Male gametophiyte: Structure of aniber; microsporogenesis; pollen germinatien, pollen
ollergy, pollen embryos, X

2. Female gametophyte: Ovule development: megasporogenesis; development and
organization of the embryo sac, el N S _ -

3. Pollination, Pollen-pistil interaction and fertilization: Flora! characteristics, pollination
mechaniam and vevtors; commercinl comsideration: structure of the pistil; pollen stigma
mteractions, sporophytic and gametophytic sell=incompatihility (eywlogical, biochemical

and malecular aspects); double fesilization; in vitro fenilizatjon.
Unit3

(oot




! bCCL- dL\demer‘[ aﬂd t!‘dﬂ [."l“\‘-‘u! Endﬂg')‘_\nn dg\ c‘”r'ntr' hun’lg t&lf!\ maturation
:md desiceation stayes; embryogenesis, cell hincages duning fate embryo development:

2. Palyembryony? apomixis, embryvo culture, i
‘4 Latent Life-dorma RNCY: hnpnnmu’ and :

2 d hwpes ot dormancy; bud dormancey.

ANATOMY iy FrocAore
Unit 4
1. Tissue - General account
2. Stem anatomy - Dicot and Monocet
3. Root amatemmy -~ Dicot and Monacat
4, .ﬁnauuﬂous b;conda:‘y Growth - Boerhaavia, Draceena, Nyctanthes, Mirabilis, Sahvadaora,
Periderm formution
Suggested Readings:

L. Bhejwani. S, 8. and Bhatnagar, S, P. 2000. The embryology of Angiospenmns. Vikas Publ.
House, New Delhi,

2. Aghwan, V. 1997, Molecular embryology of flowering plants. Cambridgz Univ. Press,
C'amp

3. Shivanna. K. R. and Sawhney, V. K. 1997 Pollen biotechnology for crop production and
u‘up‘ux ement Cambridge Univ, Press.

<. Shivarma, K. R. and Sawhney, V. K. Pollen Bioligy.
5 Fonkot De. 1994, Plant muwth und Develapment, A molecular approach, Acadzmic Press,
San Diego.

6. How r:ll. S:H. 1998, Molccular genetics of plant Dcvelﬁpm-nl. Cambridge Univ. Press

7. Leins, P.. Tucker, Sc & Endress, PoK. 1988, Aspects-of florsl development, J. Cram-er.
Germany.

&. Lyndon, R. F, 1990. Plant developmient: u.l[ulurb‘u.:s, Untin Hv-mn London, =

4. Raghavan V. 1999, Developmental Bmlagy of flowenng plants, Spnnﬂs,rvelag, New York.
0. Singh, ST A Textbook of Plant Anatomy,

1. Tayal. M.S. 1996, Plant Anatomy. Rastogi Publ: Meerut.

Lab Course (BOT20P):

1. ldentification ansd d::wunpmm of lacally available plants belonging to families included in the
syllabus from f*czh specimens, herbarium of preserved materials. Aﬂcr ilzntification up to

family level any suieable regional Flom mmay be provided for generic identitication if required.
s Dcs\,npuon of a species hased on various spocimens to stdy intra \pL‘Lth Vinanon,
3. Studics to find out the location of key churucters and preparation of keys &t generic fevel;

4. Field tips, um.pdmun of field nates, the pmmmuon ot herbarium ah“fis and subrmission ol
herbarium and muscum specimens and'or live potted specimens of thxanomic interest und
submission of the excursion report.

5. Study of altemate and distichous, altemate and superposed, vpposite and superposed oppasite
and decussate leaf arranpement. Examination of tosetic plants ( Lattaeg, Maolligo. Ruphunus,
Hyascyamus, ete.) snd induction of balfing under natural conditions as well as GA trestment,

6. Microscopical examination of ventical section'of leaves, such as that of Cannabis. Nicasiana,
Zea mayvs and Triticanr to understand the intemal structure of the tissue and trichomes, g glands,
ete. Also 10 study the anstomy of Cs and Cy plants.

7. Study of epidermal pecls of leaves to study the development and final structure of stomata and

e
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Pl Ieruspontgenesis and gumctogenesis in sections of anthers.

Ere)

D, Exaniination of modes of anther
SXanuralion (maies,

dehiscence and collection of pollen grains for microscopic
Sl

' rasses, Cannabis vativa, Crotolaria, Tradescantia, Brassicd. Petuntio
™ meiongena. and locally available Nowers).

L0 Tests tor pellen viability using stains and i1 viro getmination. Pollen germination using
hanging drop and sitting drop cultures. ‘
11, Polien stosage, pollen-pisuil interuction, self-incompatibility, m virro pollination.
12 Food cropy wheat, rice, maize, chickpez, potato. tapioca. sweet potito, sugarcans;
MOTRRAiaZY, amatamy and micro chemmcal tests for stored food matenials.

13, Foruge Todder plams: Study of ton important fodder crops of the tocality,

14, Plant fiders: Textiles fibers {cotton, jute, sun hemp, cannabis, Grewia, et.), Condese fibers

{com), Stuftimg fihers (silk conon). Morphology. anateaty, microscopic study of whale fibers
using PPTORNSIC, staming procedurss.

13, Medicmal and aromatic plants including rarcotics and antiniotics.

18, Vegetchie nils Mustard, groundmut, sovbean, coconut, sunflower 2nd castor. Morphalozy,
TECTOSCOPC Sructure of ot yizlding tissecs, test for oil and iodine mumbser.

17. To prepore » wiisr oxirsct of vogoteble tannins ( Acuria, Terminalig, Camellia, Cassia)
and dyes (Qureums longa, Soe vrefluna, Indigofera, Butes monosperma, Lawsonia inermis,

€.
IS, Stady of mutotic chromosomcs In 700t tips end 1=al buds and mealotic clvomosomes in floral
b,
15 Isolation of ehloroplasts znd SDS-PAGE profile of protzins 1o demarcat= the two sebunits of”

20. Reswmictioin digestion of plant DNA, its seporation 5y agarose 2el electoopharesisond
visualization by efhidium bromide staining.

21.isolatdon of RNA and quantitztion by spectrophotometric mathod.

22 Southcrn blot analysis wsing a gene Specific probe.

23. Notthern blot amalysis using a gene sperific probe.

2% Western bloning and ELISA. S

23. Geneicsl problems on Mendzlian and post-Mendclian retios, gene interactions, sex-tinked
inheritance, chromosomal mapping. etc.

Paper T {BOT301): Plant Physiology and Biochemistry
Cnit 1

1. Functionzl 2spects of plant ccli sgucture: cotloidal systems, concept of water pelential,
giffusion. osmosis and imbibition. Life giving unique properties of water.

2. Energy flow: Principles of thermodynamics, free snergy and chemical potential, redox
reactions; struetare and functions of ATP.

Unit 2 o i e

1. Hinlogiczlly imporrant molecules: Carbohydrates, Amino acids, Proteins and Lipids,
Fundamentzls of enzymology: General aspects of enzymas, allostene mechanism, regulatory and
acive sites, isozymes. kinetic catalysis, Michaelis-Menton equation and its significance.

(g™




SEMESTER IV

Paper HBOTA01: Plant Breeding und Blostatistics
PLANT BREEDING
{nitt

o The rofe o plast breedimy = brtomeal aspects and genetie bass mode of reproduction ir
relictien to f“‘:«‘t"‘«& nethods, brevding wehmigues; methiod of plant breeding e relapen to st
pothuated and cross sollinated ;‘l..':n..
henibyentiony: IRkt teerts N .

Hyvhrutiaaton Interspecitic and wter gencric: pure line: back crasas hybridization, se!f
INCSNRPRUTLIN sy aten,

Hetorowrs Tts genctic aiid pavsiologicaf basia,
Unit2
I Breeding tor resiatanoe toaiscases, phvsiclogical races
2 Raote of mutation in grop unproving amd cvolutien

- Pl reeding work done in India with special reterenee to potate, paday, wheat and
suparcune

4. Manenande of vollection, regstration oF vameies,
dndnbation,

RIOSTATIATICN

Unit 3

1. Biostausues and as apphcattonan hie sqierees,

2 Nethods of representation of stanstical data and meesurereeris of central endencies
Unitd

1. Conelation, regressum, cunve futing and rano of vanation

2. Probamluy and use of Dimwania] tigls,

3. Lest of sianificance, 37, 717 ard °7 sty

seed production, fesnng. cormication ang

SUGGESTED READINGS:
Plant Breeding:
| Haritiar, Ram, 1997 Vegetanle Hrecding, Praciples and Practices Tupminder Boah Avens
New Treim
2OHL 99T Quantitative andd Fealosieal Aspets of Plant Breedag, Jagminder Book
Avency, New Dielhy,
'i'\a;m(.vt. oL 1907 Plan: Breeding and Crop Improvement, BRI
NMe Dienaid, MU 1097 Seedd Producnion: Principles and Practiess,
Pochimen. JM and D, Burdu}a_r 19459 Asian Field Crops Oxtord und IBH Pudbl, New Della
6, Pocllunan, 1M anid Steeper, DR 1993 Hrocding Fadld Crops. Purima Pusl Tlovse, Nea
Dz:lh;
Sharna, J R.1003, Princinles ancd Practice of Plam Hroeding, Fata MeGraw Hill Publ. Co

Lud., New Dclhs,
5- Singh. B.D. 2002 Plant Breeding Principles and \%u‘w\.; Kalvan Publ. Now Delbi
Binstatistics:

Bhiss, .1 1967, Stastics in Biotogy, 2 Vols My Graw Hill, Now York.

?')m\?u:' NN an Heath, ROW. 1900, Basic Statisticdd Methads, Huarper Intermuaticnal
Ravner, AAL 1969, A ind Course in Brometny for Agncutte Students. Peitennantzbuie,
niversity of Nmal Press

3. Sngh. R 1994, Biometnes Techmgues in Breeding and Geneucs Bist m.u:gt. Mahenda
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Pal Singh. Dehradun

Wil N
'\\\”;M l‘ 1¢ Trtmondizg Wy Statishies for qm",n' Students Narosa. New 13elb
{ ! ye 3 ”h »
v Winer. B 1We \llllnls.d‘ Pri ‘\-||“t"\ " L‘\}"‘"l”l‘:lll“‘ Do sign N Creas HilL N York,

Faper 1HBOTH): Conservalinn Rialopy
Unit \

I Conscrvanen, The basic concept, His oy of Consenvation hiclogy
3 ' e I‘. =t ] - . . . : 1
2. The onpin and svolution of arganism; genetic plasticny o factor in evolution: the imsasion of
unodcupied :ul\ 2ical michy
2 - R . - gt . o
‘Pm.m\ ol hradn u‘;m (nlnh.n and regional partems of brodiensity, Distnbution. Gradients.
Magninude ot ‘lM{l\ el Honois, Reystore species, effects of species deletion and ddidition
0N MARERINGe of hradiversen

? o D i P < f - g > " = :
Ao Uses ot Lk..‘\!:‘.}lt\ teod, fodder, tumbes, 11hre. medicine. ie. Diodiversity based products
and industaaes; wild relatives of coltivated planis: scientific rale of brodiveraty.

Unit 2 ’

1 Trrcats 1o brodvessity: Habitat less and fregmensaion, CGenetic drfl. Inbresding, Disturbance.
Haten, Chimate Change, Overexplontanion, Invesive Specics. Discase,

Globz eovirommental problems: Global werming, ozoee depletion, desertitication.

Extinction to species: Susceptthility w extingtion canses of species extinetian, endangerad
specizs, Ked and Green Prata Hoobs

Lnir 3

| Enveonmental hnpact Assessment (F1A onger and deselopment, development in Indsa,
Purpose and mms of F1A, Core values and principles. ELA process, components of E1A
Participants w ELA ;‘»m.:e*s Enpact sdentitication methinds,

2. Conservation of Bidogi
NNRAINENT BT ""*"'L""’”’!n

-
3

P,
.

cul diversity: CGianotic pringiplos = Canservation Do ersity

Surey and montoring of biolopiczl resources. sampiing population for hislowical
comservatien: Coliection and analyvsis of inventon data, cragris on choe of species for
comservan. People parocipation biodiversity .C;llsltfs and (o marnterneg.

Unitd

Lo Conserstion of zrenmy resonrces. cansgny

ration and mantenance of nonenewable tossit el
resoUTocs, Consenvation of biodiversiny based renewable shergy resatrees.
3. Protected Ares Wetwork, PAN with special reference to Unarkhand and Indha

frdran bradinersity ged 1ts consananon; Intcrnational ¢tlodds o1 conseiving biodiversity viz..
CITES, CBDL ILON, MAR, UNEP, UPON (Unien tor the Protecton of New Plam Varieties),
WTO et b Tntertationsd freaty or Plart Genctic RIsourees. Intemittional Agreement fog
canseAing manne bodiversity, Wetkand conservation. Rangeland management
4. Ecosysiem restorution, Strstegies and plans for reSIOCATION. PRSSIVG TCSIOranon (natural
FeCOveTy ) and 3CTIVE FOStoLEion.
S Whlilhfe Protectiony net 1873, ForastyCoensenvation? A TR0, Favitosment (Pratecton) Adt
1986, Wiidhte (Protection) Amendiment Act 1991, Biediversity Act RICIRINY {8

SUGGESTED READINGS ‘
1 Cain, ML Bowman, W.D, & Hacker, ST, 2008 Fealogy Sinater Assocutes, Ine

S Uhae, L1993 (B¢ Himalavan Biodivessicy. Consenvation Streegics, Gvasodava Praxashan
Nziital




-

3oGroembrdze, B oan ke '
e e r ‘75& “1 ':J Jenkng \.‘1 LRI Global Biediversity, Earh’s Diving resomtces it the
£ i-} Ny .,.\_»‘. A atkd Conservation Monitoring Center Pp 244
3 Huntem, N3 Tuw ettt fare I B
K S B g " Wilehte. torest and farestny: Poncipals of Managng forests fol
malopeal dovessaty Preetice Tall, Frglewowd Clirfs New feraes O pr
"‘"“T‘" A\ Vitaivg Y v : . MY . ‘r

l‘» $ 3 ML X (hitbs, L :'*ﬁh. + A ntale o Consery alioes Hindogy, Wilew
Blackwell

o Publine A Comvervation Bialegn ¢ o ;
TN v Cambodge Universiny Press, The Edinberg Buldie

g = ES fress, The Edinberg Buldiog.
Cambridge CRIZRULUN B CIsIty s, The Edinberg ¥
7 Pramack. R.B.

: 006 Fssernals of Corservanan Bilegy, Sinauer Assaciates. ¢
A Pnmack, R.B ;

s (4 P TIR i o ¢ -

FAL AL ES UG o Conservation fiiolowsy, . Siauer Assiwcnates, 11
woh . ™ " & : <

Simghy B Simgh, S PUA Gupta, S R 2007, Eeology, bovironment and Resowie
Corsarvantion, Anamava Publishers, Noew Delhi

(%3

L0 Western, D and Pearl, MO 980 Camsarvanion tor o enm et congory, Oxtorg s 2rary
Preas Oviand DR Pp tos-1 74, :

Paper HEBOT03) In-vitre technologios and indusivial applications
Unitt

1

prarmacettical crops. Orctuds. Chrtsanthemuin, Gerbers, Curmation, Anthunum, Bamboos.
Spilanthes, Stevia, Psomlea. Chickpea and ohic tres specics of manonal smportance.
Proaluction of virus free plants through menstem culture i orchds aod Truit trees,
Crermiplasm conservation i v,

3

3.
Unit2

L Varations Semaclonat and gamctocional vanations, spontancods. geretic und spigencnc
NAnSHONN.

T Cultues svstemss Differentisted. vradtifereniaicd, physiotogical, viochemucal and moleculer
role oo munemals and yrowsh regulitors in understanding ditterentiation ol organs under
NITO CongUIons

NMicropropagation fvis organogenesss and embryogenesis) of florcultural, griculturst and

3 Problems i Plant Tiseus Culture conteminaton, phenetics, recaleiranc.
3. Pronlems in estahhishment of regenerated plants in nature: hardening, assactation of
myciThiza znd thzobia,
Unit 2
I Faciors responstsle tor m vitro and ex vito hardening.
S Use of bioreactors i secondany metaboiie praductor ang sezic up auromation o1 slant
lresuz cuiture
Unit 4
i, Recent appheations of sz cultyre teeinigues and biotechnelogy 1 the intradugtion oF
counommically unportant s in norticehural, agncaburat amd medicmal plants
2. Intersctions, treining ard workshops i Biotech ndusirics aed placoments.

SUGGESTED READINGS;

1. Herman B R (200%) Mediz and Technigues to: Grawth, Regeneration amd Storage 20082008,
Agritech Publications, New York, T'SA.

2 Prenk RIM 199495 11 Vitto Culnuee of Higher Plants. Kluwer Academic Publishers

3. Prabosi § & Prenik RTM (1901 Horticuftre - Now Technologacs and Applications (Current
Plart Sciencs and Biotechnatogy 1 Apnsudnucl. Rlwwer Avademic Publishers,
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ELECTIVE PAPERS
Paper TV (2) (BOTI04F 1): Forest Feology
Unit 1

1 Forests, futestry and man; Definnan, furesss
sufting cultvanon. forests in histenieal ume,

r‘ ".-:.Vn-\ .

0 geological ages. furests in preksaone ot

scientific forestry, forest policy. rerural forest

stdevelopman, forestn cdusation n India,

SV BNt and baundaries, rhesical tostiures, goulogy, Mgy
VAT, st lana-Use pETICIL role LOURIN s econamny, forests and witd tgnad

Unit 2

PRvAIC fureal policy . parsed fore
ssenlial slements of forest acnia

-

u f Fuiests zad treen: Tocalin factors of the
i stuotare
".1\';".,'\‘.’} ’

totests, forest mtluences. lorest compionition. stard
SaTATICS Snd growth, clzssitication, feress s and therr diimhanon, SRS

2. Wild Life Species and distrbution, Sarctuarios. Biosphere reserves, wild life neg
1. Farest conservancy and Potential Produciiy Uy Sk Waner relation and n

T

SUvCinos

Jmition, seil erusion
AT comsIranon, potental productivity of forests, site qualiny evaluation
Unit 3
=

M

Torest Comsen chien and Managemaent:
1 mpact oF deforestanim on ol and water, Role of fire: Bpe, entent and vaese of fire, foel load
fire und Giferan forest types of 1 trimaiava

b Forest restnnce munagement and 107Cst resoutee nfamuaton system
Unit 4

L borest cover in bndhia-State of A, Ground i enteny Apphication of Rents Sensing and
Geograpnic Intermation Sy sten (GIS) in Land cover mappimg Vegstation and forest VO maps.
2. Emvironmenota) frpact Assessment: Mamienanes arc consenauonal policies such . Joimt
Forest Mansgement JFM) and Agroforestey in the regiisn,

b Conrse:

Lo underdie stidies or wtand analysis, domimance. diversity ad sinilarin o itivient
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SUGGENTYD RY ADINGS:

1 Rivr. §< amd st o N 5
AN SN amad Chatha, LS, OKs WY, . N
N OrOman s Prévtime & e o\ PN Forea \ egetnhion Characteristios of Indun Hille Tonday and
‘\‘! QUMW | intses L\ l “E“h ‘\\\\ i\c"\l

. :
- LT, AP } AATNM™ 'y I" [T . .

vl Witn '“}‘ it Kashor gl t i §

N o [ anpans, Debedor
TN s, R \*ﬂL" p 5 h el

A

LI 2 W ok Book, Ondorg & iBH P
Lishira, R. and Gogal, B Rev
Stwrety o Tropnaal (eoleg

ablishing Co. New Dethi

et Advances in Trapical Feology Part 1 & 11 Intermanioral
» v Vamimawn

SNt S35 R TN teology. Bishen Sitgh Mahendra P
& Pun . GS  Gupii. RX, Mehes-Homn, VN anid Pus S
Diveray - Comnmunitics and Suevession (o
TP GUS L MehersHam VAL Cupte, R K.
and TRH Punhehmyg Cao, It |, New Dielhe,

NSt G TUNT Frgest Eoology of India, Rawat Puablications, Jupus

9 Singh LS and Singh, SP 1992, Forests of Himatana, Consul Book Depot
Granadava Prakasnan, Naiamal, Indi, )

W Siogh LS Sinen S Poang Cupta, SR
Consenvatien. Anameva Puil,

al Singh, Debirsdun

19X9 Fored Feology Plantkorm,

dand IBH Publistung Co. Pat. Lad New Dielhi,
A Purs, S, Forest Feologn . Vol | & 1 Orefond

. 2008, Feolopy, Envirunment anid Resounce
P-154 X Fadesnrat, Now Delhee i

P Semgho ALP and Vishwakama, V. 1997, Forest Enviromment and Biodiversite, Dava Pebl.
House, Delh

b2 Warzimg, BH and Schlesinger, WH 1983, F

anest Ecosysems: Concepts and Managemens,
>Caddene Press, Neow York,
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Faper IV (b (BOT404E2): Industrial Microbiology
Unit t

b lmaduenee w aidustnial mucrobiology-Range of fenmentation provesses, mictobial hiom

TN,
micretual erzvmes. microbial mztabolites and transformation PTOCSAaCs.

2. Scletnon and strain improvement SITCEICS - [solanon of industrially important
anCTeetgastns - primiary and secondany screening. Detection and assay of fermeniation
orduets - physical-chemical, biofagicsl asssyvs Preservanion of microbes —s0Tage a
roduced tomparatase. stozage in dehvdrated fonmns.,

Unit2

]

b Tapes of tenmentation - Solid state fermentation and submerged termentation: hatch,
contiruous and fed hateh fermentation, Home- and heterofermentation. Aeranie and
ARACrobic rermeniation. Stauc and surred fennentations Media tor microbiat growth and
fermentation - Typrcad media, inedia fomulation; water, energy und carbon soarce, nuTegen
sources. aunctals and vitanmas, butfers, precursors. metabolic regulators, oxveen
reyquiTemeni,

Bragactons - Boet study oo stined tank termentes, air-hift toomente:, packed tower
fermenter. tray fennenter. rtany drume fermenter Microbial lemmentation- Stenliesgen -
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wiedia, fermmente
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\ R oam
and stun SIS "
txiriat o Mimmtesions

NPt Aty e L }
VY e comtesl “g\m‘ i aeition. Aeration apitanm, pH corarol,
L

el sy ihv oni DAL optimizetion One factor a1 o WM
wdus o] scaton e ont oy Seale np of fermentation (lub seale. pitof plant.
Unit 3
EoDownstronm prowy
B XY SO RNRCONSING . Sepatatied ¢
" N . e . ’ .
veninfupation WHE L nuceobial celts  Filtiation, precipatativn,

Ao Cell dismption « hagund \lw tofreering-thawing it
treatment. Caneentrating o dpuritving the p hi el
TR L THETEON, TOVEINE OsMesis, ¢hrmato ,& o u‘u\ w1 o, CATRGL LB Wl‘,émﬁ
Unit 4 atography Production of industnally important procusts
L. Anubioues - Pa

matling, Streptom
Amviase, g CRamYem, Amino actas - Lyvaine, Glutamic scid Enzymis

' ll.“\ i [
~ s.lll...\t. ‘] L}
Ranie deids - Luctie ‘u,m Aot avnd, i lunanic

ok Rinfuels - TR sthun
. wl Bu<hutanel B

ol . 1AL L ’
Wine. Boer Microbial colls - SO p polymers - PHHE, PL AL Alcobolic beverages

Bakat s yveas ’ '
‘41,.::",1“"; “F \_hmuuhllr Sateany od cells aned enes mizs- Methials of weli amd enzvme
ernamiliznon Applicatons of immoblized colls and enzvmes '

Lab ('.nursc

\ v ai

i A skl b i

: ot stook cultires (Bactena m:ﬁ Furgh)

3 “'rcaa, atior of bacterial inotulum by measuring OO anc enuameratior of bactensl welis by serial
diduvon aro pour plate (or spreag plate; merhnd,

4 Solic state ara Submarges fermarcation for amylase (o ary orher MUW* produtlion ans
guattitcation af product by sutable 2554y marbns

5 Opumesation of process paramaters for enzyme groduction in submerged fermentslion,

G Parual purification ol anyiase (or avy other enzyrre] pracuced by micsobial fermertatsn o na

setare preciptatior

7. M .rrc:n::zz.tiun of yeast cells ang sugar fermentation using anrnobilized (elis.

Suggested readings:
o AGatgan, MG LA Maruk aad ), Parkerd 1997y, Brock Biology of Microorzanism,
Prirtice hall International. fac. New. Jersey
2. Prascott ( 200m Microbology
3. Cruczer. Woand AL Cruczer (13901 s Textbook of Industrial Microbivlogs
4. Alexander. M (19773 Soil NMicrohiology. John Wiley and Sons, dew Y ork
& Puncy. RO and D. 2\ Maheshwar (20100 A Texthook of Micrabiofogy 8 Chand anid
Co. Pyt Ll New Delhs

Paper IV (o) (BOTO4EI)R Fthnobotany
Unitl
i Introduction, Concept, SCOpS anc ob;c\.mes. Linkape of Ethnobotany with uther scwnces
and disciplines in botogy - foard anad nutsition, medicine, socilogicsl anad coltural
;;r*,;-i,,,. rchigtons and “ocial costumas and Sonmni 1Iiaions. ‘ |
Ertune grosps und Cihnenany s Napor am P einor ethnic groups of Uttarakhand and their
life stvles, Forestvss Etnnic groups.
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chocological fndirgs I“"‘l"“x ‘ Rl wons, Herbaninm, Anpcent §oiidératurg
o ' i 13 BaT}
medicims Nipmticance of ¢ ‘
Nt

wared places, Protocols Plusis and Trabal

1400 Yeifgres 4o s P Y

prrancsnerse Woghtag nn _'.‘ telinnde s, € s spewiosiig, Llortase g e,
alodg wath o bt ang anctheir Iy

n ¢

. Medi ﬁ-a"-'m-,rl\u.;m\ al re

Lnit d

Lo DEesent sy
v BLTRA L ENER T ¢ "
whgenus medicine (Tradinonal medicing, Ayurveda. Siddha,

Linann, Home ,
S Homeopathy and Allopatty by
medhiome Y and Alopatky . Rolg of Phytomedicing in mroden 4y slems of

v nd Forgomio pinman in Uihnoemedical practices
At and morphiotogy
seatch e Uliarngkband

- Clsaficaton ol drugs . .
snatmical ) vl “')n , analvieal methods  drug adulierstion, dray ewatustion.,
i TEL N avio e ! i
Factwation and s PN' erracal unaly sis ol crude degs, proliinety seeuing.
L t AN separation of (hfteren . % e A Wil
evaluation i erent yroups of hiodyamie componnds andd miolowival
tnitd
1o Phnvtophamac sutics !
H \._ \“L‘\ IRINATITN ..]'3 Dmh;\‘ of alkalotds, coumanns. volanle emils, tannmins, resins and
yumy Naturl pesticides, antibiotics, allergens amd poisonoas plasts Foonoetiia potentia
a8 TR y . .
of phvtomedweme, potential dney yickling plants and their markermg aventies IPR and
matcning of achive mindiples
B Oy wena b " . . Lo ‘
Cthnobotaey and conservation of plants wah special reference to Uttarabhand
mythology and conservanian of ecosystems, canservation of «elevta plant species saured
croves, TOrStny aitd unicue ceosystems and thelr cthnebiclatcal valucs, plants and
animals i an, tradition and ethnography: mettdelpgies m ethno-botanical resgarst

rJ

L.ab Course:
i Preparatior of the hernariuim speeimen medicinutly inmportaet plants,

3 Pasting of plants used by villagers and on the basis of their local use 1o place them 1w Ihe

ficld o1 the stady of ethnobotanival rescarch )
3 Seady of Feonomre potentiab of Phytomedieme amd rale of phytomedicine e

svstem of medivine,

Suggested Readings: )
S K. Jain, Manual of cthnobotany. sciontific publishers, Jodhpur, 1995,
K. Jam tad.y Glimpses of Indun Frhnehotany, Orxford and 1B H. New Dethy, 1951

<
S.K. Jau (cd.) Methods and approaches in cthaebotany. Sogiety uf Ethnabotanists,

[ ueknow, India. YORD. ‘ _ .
1 S K. dan, Contributions of Indian cthinobotany, Scienuitic Publishers. Jochpur. FORI
¢ Colion C AL Tthinabotany -Priciples and applicativns. John Witey and sons-Cliuchester,

'
i
5
RN
3

1657, . .
& Rama R. N amd AN Renry, The chinobotany of Eastern Ghats i Andhia Pradesh. lndia

Hotanical Sunvey of India, Howrah, 1998 T
7. Raiiv K. Sinha. Cethinohotany-the renaisantce of traditio

publishers, Japut. 1990
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Paper IV (dNBOTH04 E4): p

v :m | ALYNOLOGY AND POLLINATION BIOLOGY
Looaeneral letoduction, o . ‘
'\n“;"‘i MY SHlke TR P “’t'”‘l’""-ls 211 1% A FRITY tetrads wnd (mmmm nf SnOres arnl

. Podler wall devel
- LY \_l‘ns. 11 ”‘[““” \
chemistry {0 heneeat rature of "i"‘“"“* Wien
\‘C‘\c "“"\\.Hl i
At h i\.\{‘\ pallen wall ;”*"..l.!w, ”“L’“’ uf gt,“hygu

CIEeNptonsed wnd pollen specific penes

rpallen wall, Uts
exineiess pollon grns., poll
Lnitl

NPNOTe \ o . i
TR Du‘kn maorphalogy: Svinm ety shape. size. aperture patlems, NPC Sostarm JoF
ENCNCa s\l“?\\lt‘ﬂ ~.|‘ dp&ﬂ”ra\ \’&!H;\ INRR T ‘“!aﬂ]“‘uf“ . ’“1!? o 8 s AT LA ylj
SCUPMUISs of sparaderny, L ae v ais and edie-analysis

2 Pavnotavens N lunonary tenes
L \‘;h uv. S Jemadw Crdemtificationr kew gnd ovolaniona [FEn e,
TERVPRLY TN “ ¥ : Sonh ey - ‘
Amang PoHen grans based o priviotanenanncal works.
Acropaly nolegy with reference to allerey
Sysismanh S

t st\ r’(\‘, |x§;"

‘s

Aeroatlergens, mtraducrory #1123 of fmmunc

eut reference b gk Stuey of awspora. identification of ablergic Laa oLy

Mo and fdre wsts with spore-pollen exiraits, chermesl natire of oxinge-Horme

allergens, allergic @y of Nonh-West Himplova

Unit 3

b Melissopabtyuology: Indien species of honay bees, imporance ot pelien 2Iains 43

constituenl of bee-hread, pum---c,nu cting mechanism of honey bees, analysix of poller

foad and honev sample i understanding bee Torave, objectives of melissopalynniegic cal

srudics, cnpartant bee plants of North West H malayu, . -

Patacopsly nology: Introductory dea abeut palacopsivnviogical ez, signiflcanee of

pafacopatvoology.

Unit4

Faremsia palvnoiog: Defimtior and signiticance, a fow well-hnown wisz Mudits,

Palbination Brology Pollen dispersal units: poliination 1ypes. Coamtriy 5RCes Tor CTusS- and
selz-pollination; pallen vectors, patliration medes and ’Mn rZAMZALION. Poller: siahibiny

and stismage, evolutonany rends podiiation modes E*@:dm;}«:w-w:rh, mcempatibelity
amd companihty control with (fcrence W pollen-pistl imterachioms and pollen

motechnology.

‘o

fos o

i.,ah Course
. Pollen mombologcnt studics of somc Wmawmm BY MUOSHETNA, and AN IIEPEITDS
rr:rnm,muw dsﬂ font morphiological tipes using avetntysis - alkali maceraton m.lt? i '
7. Extraction of pellen prains from honey sample and study of the Trequency vl di et
morpho- fypes.
“.'a!.’ud‘p ﬂl inn s iwo and inovitro Ez:*mmamm of pollen grains
3. Morpho-a sareamieal study ot sugma and swyle
. ’mdd\ o1 ﬂn: growth vl polien tihe throtgh sigrma and syl
f. Study of altergy preducmg potlen mopho Ty s,

‘D READINGS:
bl ?'(::;”;»? Walker, Penclope and Day Rosaimany. 1984, Directory of Importan

1ee Research Associatm, London,
World Honey Sourdes: Intemattoral Bes Rese

Lul

th

ta

and Wiks2ll, Stockl holm

4, 11 "
Frdiman. O, 1052 Pollen sorphology an @ Plant Taxonomy, Angiosperms. Almguist
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i Q“\"\ ot A e ld i
(LR 3 \C\\l WO 14
onys. 1ibae o 1e diveases of cortan specitic crops, cereals, mtlers. pulses. ol
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B Ty Y ! - -~
2 Comtred of socd bome pathogens. selection of seod production ancas., erop
INAARCISh d tre DR S M '
wement. seed Uzatment, centtication. plant yaaranine aml discass pesstanee
L.ab Courve
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2. Stady of se=d bome pathogen, Description af pathogen,
A !N'O‘.Jhﬂ“ oy LOMY ““L‘C‘f‘;ﬁﬂ l?ﬁﬂ\(rgtﬁ;
2 Preccdurg of equinmments dses
3 T ostahinh o plant (18Cass clintie i the deparmment for advise 10 focal pople
SUGGESTED READINGS
1, Ne=gurd P 1977 Sepd Pathology Vol Tsnd i Machlilian Pross. London
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Press, 13 Bdition. Iy
5 Desat BB Queed Handbook, URC Press. i
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-Study of habitat 1ess with tespect 1o plant
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1 Preparation and stesibization ot media
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paper HBOTL0D: Plant Breeding und Dostatisties
w1 AT 8RFEDING

{ nit §
1 T rede of plam dreed & - Brggieed Asperte " gor on Basts ,.,,21".:”; it M,,w,,,,j,,%_gm‘m iFs "
selatind 1 RTRNROE NI, D eeanIR techinigues, mctand of gt S poeeding i ralagmon B e
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Unint 3
b Bustatestios aod s applicatsen i e i
2 Neethoads of roprescntation of stenstcal «ng armd LTI w of ceriral temideny
! nit <4
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SUGGESTED READINGS:
Plant Breeding
Hasthar, Ram, 1997, Vegomdie rﬁ*aw%;ﬂ i %mm and Practoes Japminder Bowk Agenas
New [ieim .
2ok Yo 1eeT Ouantitaive and Feedogioal Aspias o FPram Hreoding. Jrgnvmder Bond
%-cmx ‘\m Dyeti.
S hapeor, BL 1997 Plar Breeding ana Crop fmsravemont, 2
uuhmmg M T Sepil Produchon i’%‘mz s wﬁ Prractay
Bochinuer. LM and D, Berthalou, tH6i. %zm?w o Ut »-mi and IBH Publ, Now Deths
b, Docttusar. 1 M and Stegper. DR 1995 Brnad s Parcens Pudl Hovse, New
?M 1,
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