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Course Structure for CBCS in M.Sc. Botany (w.e.f 2015-20 16)

Semester Course Course Title Teaching | Credits | Total
Code Hours/wk Credit
__ g S (L:T:P)
| BOT-411 | Phycology and Bryophytes J:ld) 4
hﬂ('}'l_l 412 | Mycology and Plant Pathology 1.6 4
BOT-413 | Preridophytes, Gymnosperms and 310 4
Palacobotany 24
BOT-414 | Angiosperms 3:1:0 4
| BOT-415 | Practical | 0:0:6 S
BOT- 416 | Practical Il - 0:0:6 - TR
II BOT- 421 | General Microbiology 3:1:0 4
E'Di fu.z Bioresources Utilization 3:1:0 4
| BOT- 423 Ecology and iﬂnwmtm]mi 210 4
BOT-424 [C el_@_Emng} and Genetics 3:1:0 4
BOT-425 | Practical III 0:0:8 q 22
BOT-426 | Field Report R ?
[l BOT-531 | Plant Physiology [HIEH]IL‘.IG]IEHUEII}‘ i 3:1:0 4
BOT- 532 | Practical [V | 0:0:8 4
BOT- 533 ﬂﬁpcumlm tal Elective I 3:1:0 4+
BOT- 334 | Departmental Elective 1T 310 4 5
| BOT- 535 Open Elective = 3:-1-0 4 |
' Biodiversity and Sustainable
. Development
IV | BOT- 341 | Molecular Biology 3:1:0 4
_B’D’i"'- 542 | Plant Biotechnology 5151.?“' 4
BOT- 543 | Practical V 0:0:4 2
BOT- 344 Dﬂpa rtmental Elective 111 3150 4 i
BOT- 545 []Epﬂ:[‘muntﬂf Elective 1V 1:1:0 4
‘BOT- 546 Departmental Elective V; 00012 6
Dissertation
' ) Total Credit | 88
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SEMESTER -1

BOT 411 : Phyeology & Brvophytes
Internal Assessment Exam.: 20 Marks

Credit: 3:1:0 =4

End Semester Exam.: 80 Marks
Pass Marks; 40% Each

Unit 1

Classification of algae; Chloroplasts & evespots; Chromatic adaptation. Cell structure, Thallus
organization & reproduction in Cvanophyta.

Unit I1

Chiorophyta: General account of thallus organization; Reproduction; Life cycles and Alternation of
generations. A brief account of Charophyta,
e

Unit 111 r( =
et accounts of Charophyta, Xanthophyia and Bacillariophyia,

Phacophyta and Rhodophyta: General characters. range of thallus organization, reproduction; Life
cycle patterns and alternation ol generations.

Unit TV

Bryophyta: Classification, Ecological significance. Comparative maorphology and affinities of
Hepaticopsida, Anthocerotopsida and Bryopsida, Evolution of Sporophyte in Bryophytes &

i

Recommended Books

C.V.D. Hoek, D.G. Chapman “Algae: an introd tction e | fycoiog ..-.: 1995) i_’¢|||||:-r-r*fu3Unnu:rsi-ﬁ,_':.rE‘r.:zﬂ:-1 ]

I.‘-'.H.'L':'ﬂ.rnpbnii The Ij_'-.-ululu.:-r 1L |151__[_1I.1>1>|l-n bryophyies)

F.E Fritsch The structure and the reproduction of the algae, Vol. T & II, Vikas Publication
: House, New Delhi,

| F.O. Bower F'nmltwLnd Plunts .

(‘a:ngu]ﬁ: and Kar 'r_-ﬁ“ﬂ.-‘“'i_'g'l'l:llll Mol {1989, ‘“dt-.w: entral Book Agency

?IJE. Hoek, D.G. Mann & HH. | Introduction to Algae, }rJ Edition, Prentice Hall of Indi; a, New Delhi.
rhins

| Robert Edward Lee N ]"hn.tﬂnﬂl._ dth Ed. , Cambridge Univ, Press :
H.D. Kumar : Algal Cell Hmh:-g,], Affilinted Fast West pvi. Lid.
lan M-:nrn:.i An Introduction 1o The . \IL,Lt{H*.ﬂ- Hutchinson lJnncrau_',.- l||::-r-1;|-_-,- London,
1.0, Dodge ) | Fine Structure of 1J'IL Algal © ells, .-'a.n,nrJ-_nm.. Press 1
K. R SEI'IHEF | The Morphology of t__',.-uphuL:.
NS, I-‘Inrl.har - An introduction to Bryophytes
g- Eul;:: B ryophytes: Morphology, Growth and Diferentiation.
- M, Kashyap Liverworts of the western Ehmﬂluﬂn and E‘uujuuh i-‘l.*:mg

Alain Vand .
Gt {E:::E-uurh.n & Bernard | Introduction to Bryophyles, Cambr idge Unjversity ]rm-qq 000

@
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t_:,} SEMESTER - 1
BOT 412 : Myeology & Plant Pathology
[ntermal Assessment Exam.; 20 Marks
Cradit: 3:1:0 =4

End Semester Exam.: 30 Marks
Prass Marks: 40% Each

Unit 1

Classification of fungi. Life cycles. Sexuality in fungi. A general account of Myxomycota. Thallus

organization and Reproduction in Chytridiomycota and Oomycota. A general account of
Lygomycota., B

Unit 11

A pgeneral account of Ascomycota with reference to Saccharomycetales, Eurotiales, Ervsiphales,
Sphaeriales and Pezizales. Anamorphic forms of Ascomycota.

A general account of Basidiomycota with reference to Uredinales, Ustilaginales, Agaricales,
Aphyllophorales and Lycoperdales. {i—

Unit TI1

Parasitism and Disease Development, Role of enzymes and toxins in plant diseases, Physiology of
diseased plant, Defense mechanism ol the host; Structural and chemical defiense. 5
Unit 1V

Management of plant discascs.

Study of symptoms, casual organisms, disease cyc le and control measures of some important
diseases of following plants in north-east India - Rice, Potato, Timber plants, and tea. T

Becommended Books

rﬁlmu_&:}s and Mims 3 I [ﬂt:_u-:é'u..ﬂiun Mycology, 4" 'F-Z-:Iw_:.-:_-_:_| { I*‘-'f.lf.‘,l_E_. lew
B. K. Bakshi
| Forest Pathole gy Princip .-:‘,:i and Practice in Forestry, FRI, Dehradun ,
i Muoors ]_.:l.m!e.;:k-r_:ll' |F I_|j]|_|"|_|||lr"'"'||i‘|"-\.. |::|‘ the Fung | Pl |r|.|.l|| {1996), Prentice Hall.
(. Rangaswami — | Diseases of ¢ Crop I"I mnts of India, 3" '".l.!l.l"*‘“ ]‘:HE Prentice H.Jll India.
| G N Agrios ) i‘],_ml 1"'|thn oEy, .3_"] Edition ( r l'“»' } Academic Press. %
| H.C. Dubey An Introd urrn:»n o ["IJ""'"I 4~ Ed., 5c sentifsc P b |I'H-‘ ers, New Delhi, 2012
1. Webster = Introduction to Fu ngi _L__i_'f:‘_“?'i_]}_,___c_lt_a_x_m lge University F'.:m P
T W, ]_'Jtsl:::-n ' 'Jn1|wlu._L| L Mndun mycology (14E4]), I Amolds.
R. 8. Mchrolra Plant Pathology (1980), Tata-Mc Graw Hill, X In
I R.8. Singh Plant Diseases, Usford & IBH, MNew Delhi. ) - =
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ROT 413 : Pteridophytes, Gymnosperms & Palaeobotany (
fnternal Assessment Exam.: 20 ndarks
Credit; 3:1:0 =4

End Semester Exam.: 80 Marks
Pass Marks: 40% Each

Unit 1

Pteridophytes : Classification, Lile cycle patterns; Origin and evolution of Sporophytes; Diversity
in Gametophytic and Sporophylic structure; evolution of Soral structures. BN 5

Linit 1T

Morphological, anatomical and reproductive characteristics of Psdlopsida, Lycopsida, Sphenopsida
and Preropsida (N2

Unit I
Palacobotany: A general concept; Geological Time Scale: Process of Fossilization; Form taxa,

Study of following tvpes and important groups: Binsia, Astroxplen, Psilophyton, Colamites, &
Sphenaphylinm; Sced ferns; Cordailales: Bennettitales and Pentoxylales

Unit TV

Diversity, distribution and comparative study and general characteristics of Cycadales, Coniferales,
Taxales, Ginkgoales & Gnetales W,

Recommended Books

B.anh‘.q H.P. l‘i"ﬂ]l | volutian ard i TPhamts of the Past, mu.;swul'lh
Hltrhmr. LW 1E|TI _ [ Mo plicdogy ol o 24 uliar PI-ma -"»*‘:1 ‘kill':ui u Mew York,

Lhamhl_rhm . - 1_w.nn-:1~.[c s, sliuclure RTL E*_'_'L“_'___E_!“"'"-'""‘”" of hn“‘u:--:‘n_!'ljj;
CE:F-E.]:I,H{] I:_.H. Aieners I ||ll.l.|.l'

Drer, A.C. 1979 B Mhe experin: wental Biolopy of Ferns, Academic Press, 1-I:I'I-:_|--T|

Enmes, EJ (G 5'-}_'-"'.-3, ,[h;_ Gamilics & pener n] vimeular planes, "'.-"l::ll 1, Pra IJI:'.‘IE:llil-'l'l'.'!S &

| Ciymnhospenms, Nr:-Tm.. Publishers, Mew Dulhi.

Foster, A5 & EML f.i'l_r_fr'-nrd 1474 Cor nparative "'.-"i-.|1'|::l|1-:I]|::| v of Vascular Plants, Freeman,

Maheswari, . & V. vasil | Gaetum, U SIR, Mew L"‘”H .

Parihar, N.5. 1990 ) | An Ints oduction to Embrrophyie, Vol. [, Preridophytes & Gymnosperms, |
: = Borosn Mublishers, Mew Delhi .

Raashid . o Ay introduct mn-:-f.] P r.‘rhlclr.-h'-'l::: _____ 3 ]

Sewiard, A.C. 1978, ~ | Cambridee Botanical Handboaks, T e

- Sharma, O.P. Testbook ol Prer |-:1r-p|1 s, ]

EWH'I-'E«. KR 1971 | The Morphology ¢ ot | 1-:,_:5-..1I.':-E-hj.-'[’l

quﬂmﬂﬁ&!lmhwdl WG (2003] | Paleokatany & fvalton of Plants, Foundation Books Pl Lid, New
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SEMESTER ~ 1

'1
BOT d14 : Angiosperms
End Semester Exam.; 80 Marks Internal Assessment Exam.: 20 Marks
Pass Marks: 40% Each Credit; 3:1:0 =4
Unit 1

International Code of Nomenclature; Nomenclatural Rules; Identification Keys

Classifications: Cronquist and APG III; Comparative Morphology; Concept of Biosystematics;
Character Concept; Teximetric & Cluster Analysis; Dendrogram and Cladogram

Unit 11

Dicotyledons: Evolution, Phylogeny & Range of Floral Structure in Magnoliales, Malvales,
Rosales, Leguminales, Asterales

Unit 1

Monocotyledons: Evolution, Phylogeny & Range ol Floral Structure in Orchidales, Poales,
Zingiberales, Liliales

Unit TV

Origin and geographical distribution of Angiosperms; Concept of Endemic & Exotic species; IUCN
Red list Categories; Significance of the tlora of Mortheast india ¢

Recommended Bools

{_Tan "."." I_-' I_'E.ilﬁli H:||| L||| 3.'-.:~_1.TI,,.|II L, Al |.'|-.' i P LS55, ].-'.l?ll.ll::lrl

| S 8 Bhojwani and S.P Bhatnagar Eiml 'rll|l:l P of Angiospert ns, Vikash :h Pubs ||z-h|n£ House, New Delhi

..... ol i) ML

Ilg}wund ETR 1. & sdoore. DA, | Current Concepls in Pl 5.3"'.LIJJL"I'II"«' Academic Pr-:y_-. London,

,]:1.|1-| S.K. & RR, Rao (1977) Fiehl & Herbarium Me thods, Tnday & Temorrow’s Printer & Pub., Delhi.

Jones, S B.. Jr and Luchsinger, A.E. | Plant Svstematics { 2nd edit Hicn) efeCiraw-Hill Book e, Mew York,
1386

Radford, .|'"|.l 1986 Fun III_!':.-_lrr:l__ o Plant Systemutics, Harper & Row Fuhhcatmnw_-. L.ISA
H]var.ujz-u-ﬁ,m"sf v (1999} . | Principles of Plal Tm:u n iy, Oxford & 1BH, Mew Delhi, e
Fandn:::.r BP (1998) Taxonomy of Angiospenn. ‘a thlrhl & Co, New I.'-'Llhl
E‘]a.___f_ ;j,q 1LGESD Flanl  Taxonon 1Y and |,J_n|: L‘lll.'h-"l‘r:-tL-rlli'l.'lI-.-S I'_'El'ld Ld_:' Edweard Arnald I.tl..l
[ e -:|II
“Stebbins o —[F En_'.l..'.l_.r||'|£ Plant-E: :'u'.|l,||r|1 Above S ':.|:-‘ cies Level. Edward -'arnc:l:-.i Ld., London
Woondhand, DLW, 199 | € -::II'Ll'l:.i:II|.;I.:-|"I-|:.;r Plant 'wr,n nalics: Prentice Hall, Mew Jersey.
Gurcharan Singh (1998) Flant Systematic: Theary & Practices, Oxford & | EJ".'IEJ , Mew Dethi
G.M, Lawrence F_fi:in._qu_a_:}- ol Yascular Plants
mt':rnnquiat | A b Itegrated System Systern of § ]'ﬁﬂhcatmn of TIEJerlng_
REl | Flora of India I__Lﬂ_‘jn-]ulm.a} I“"-"HI I"Lll:llh.ﬂilurl Kolkata
Pandey AK & Dus AP Plant Taxonomy: Advances & ‘Relevances, Bishen Singh & Mahindra Pal
f - Singh, Dehradun

-
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SEMESTER — i
BOT 415 : PRACTICAL I (Phycology & Bryophytes: Mycology & Plant Pathology)

End Semester Exam.: 80 Marks  Internal Assessment Fxam.: 20 Marks  Pass Marks: 40% Each

Credit: 3

I. Phycology & Bryophytes : 35 Marks

(i) Thallus organization and reproductive structure of some important algal genera (Fresh
water and Marine forms)
(i) Vegetative, reproductive and anatomical structures of some important genera ol

Bryophytes
2. Mycology & Plant Pathology - 35 Marks
(1) Vegetative and reproductive structures of some important fungal genera,
(1) Disease symploms, easual ereanisms af some important plant diseases,
4, Practical Records : 10 Marks
3. Viva-Voce : [0 Marks

Recommended Books

I__Ef‘ C. "._.i_yntr:a, T, |."'_ ':'hﬂ!.ll:‘.rjﬂr_‘ EIT|-:_‘|_.-:'-_: 1" j:jLIH_. ] _;i-'.';i-.'l.!_i.-'l.: H__:_':I:lll:,—' .|':'I'=Il.:ii-.25.|. W ""::"'IE": [ & ][. LN S_P':If-:lj:ishl."l'i, HD!!&HH. ]

&
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BOT 416 : PRACTICAL 11 (Pteridophytes, Gymnosperms & Paleobotany; Angiosperms)

End Semester Exam.: 80 Marks  Internal Assessment Exam.: 20 Marks  Pass Marks: 40% Each

Credil: 3
% Pteridophytes, Gymnosperms and Paleobotany ] 35 Marks
(i) Morphology and anatomy of sporophyles of some living Pleridophyles
(i) Morphology and anatomy of vegetative and reproductive parts of some Gymnosperms
(i) Study of some fossil forms and shides
F Angiosperms : 35 Marks
(i) Detailed Morphology and identification of Angiospermic plants
(i1} Temporary preparation and study of pollen types
4. Practical Records : L0 Marks
3. Viva-Voce : 10 Marks

Recommended Books

'8¢ 8 lﬂll..'l T.P Chatterjee & A, P, Das | College Botany Practical, Volume [:'?. [ CHas Fulb., Kolkata =]
{_Tumhduﬁlgiﬁih (1998 Plant Sy ~..-;_|[|_15|_Lf_1 heory and Pr a..tu.:..» Vi |!-L*|_-:5'1 Pub. House, [elhi

1'."r'|.|.‘-“i.-|:r"| NS & ]'{-L.'I:lil._".::..L] GW r"‘lﬁllh‘l P "I|':.':_.!i:! Hany e E valution of E"‘d. 15. frrll"n_l:.i_1|_':_.l_r|._ﬂmikﬁ Pt | Ad, Delhi |
":.m]n RE (. :-.:;u:;.r;} | .1-;,1u al T, m:nm:srm of Angiosperm. [K Int, Pub, House, Delhi |
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SEMESTER —1I
BOT 421 : General Microbiology

End Semester Exam.: 80 Marks Intemal Assessment Exam.: 20 Marks
Pass Marks: 4% Fach Credit; 3:1:0 =4
Unit 1

Bacteria - Cell structure, Capsule, Flagella, PiliiFimbrac, Cell wall (Gram positive & negative),
Spores and Cysts, Classification and nomenclature, Reproduction: [rans formation; conjugation and
rransduction and recombination m bacterna.

Unit 11

Characteristics of Archaebacteria, Fubacteria and Actinomycetes; Characteristic and ¢lassification

of Mycoplasma

Structure of different types of viruses (Helical, icosahedral, complex), DNA and BNA viruses,
Bacteriophages, Viroids, Prions

Unit 111
Isolation, coltivation and mantenance of microorganisms (ungi, hacteria & actinomyeeles):

Culture media, sterilization and disinfecton, batch culture, synchronous culture and continuous
culture. Growth curve and factors affecting growth rades

Unit TV

Food Microbiology: Spoilage and preservation of food, Fermented Toed products, Food poisoning,
Aleoholic fermentation. Production of acetic acid. Some mdusteially important microbial enzymes
and antibiotics; Extremophiles and their biotechnological applications

Recommended Books

L‘I E_. Maheswi lrl and R C [‘.lllln_:. -|_ Micr abialogy , 5. Chand & o, U‘L-“'II ) i
| H.G5. Ech]tLtI | Gieneval Micro ﬁl}mlnm' Combridze |..II'II.-L-l.-I|;‘-" Press, Uk il
P ]zu:r_u K K. Eapoor and K.5. | [ An introduction 1o Microbiology. Mew Agre International Py, L]-:I Mew
Yaday | Prelhi, ) - |
Pelezar and Heid Microbiclogy .

R, Mishea TSl r-.1|L|~:: :mlm,]. CHS I"oblishers and I.'J stributors, Mew Delhi, =
Y. Stanicretal, = | t:-r_a.-:ml WMicrobiology. T e Medillan Pre as L., Lomndon. ol
Gierard J. Tartore ' ""-;I icrohi -.:ulm_-.- ~ An Introdection 10th Ed., F"‘E arson, 2000
Jacquelyn (3. Black i Mic ..,111m|. wy - Principles and J.*-;pin:uﬂlnfa Slh Ed, fohn Wiley & Sons. |
M1 Dimmock ' Introduction to Modern Virology 6th Ed, , Bl -llfk‘-’-'ell TPub.

Michael T. Madigan " [ Brock Biclogy of Microvrganisms 1 3th Ed , Pearson Intemational
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SEMESTER - 11

BOT 4212 : Bio-resources Utilization
End Semester Exam.: 30 Marks

[ntermal Assessment Exam.: 20 Marks
Pass Marks: 40% Each

Credit: 3:1:0 =4
Unit 1

Bioresources: Basic concept of plant wtilization; Feological role plant world; Concept of
sustainable utilization; Domestication of plants

Unit 11

Crop Diversity: Food, forage and fodder crops; Cultivars and land races and their conservation and
significance

Medicinal and aromatic plants: Diversity, distribution, status and their economic exploitation
Unit [11
Timber & non-timber forest products; Wild edible plants and their commercial exploitation.

Important Horticultural, Floricultural, Plantation and Cash crops and their significance with
particular reference to north east [ndia

Unit IV

Microbial Resources: Commercial exploitation of algae as pigments,

Fine chemicals, Biofuel,
Bioremediation agents, Biofertilizer and Biopesticides: Industrial enzyines.

Recommended Books

ARNOnymous The wealth of l-|r.11| s H!EE ;-nln -‘“~.Ie_l.'.r_ I'f!'tlhl _ -
0.7, Sharma 1996 Hill's E 'i..li_'lilll.ZITIIIE"ﬁE-L.'lrl-' Tatu Mxt__u.t-.-]-[lll Mew Delhi. ]
5.L. Kocchar 1998 Economic Baotany of the Tropics, 7 ed. Machillan [ndia Ltd., Delhi.
Purkayastha | Mushroom Cultivation s
andey BP {199%) bL:::L{umlL Botan ¥s S C hand & Co. New Delhi _
| Choudhery Material for | the F lm a |+I“ -'uu.ar-:rh.ll Pradesh r
[ AP Das & AK Pandey .-!-.d-..m:cr. in Ethnobotany - Bishen Singh & Mahendra Pal Singh, Dehra Dun
|_H-Sl Flora of India Series (all '-r.u' L-w-a"l .
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SEMESTER - 11
BOT 423: Ecology and Environment
Internal Assessment Exam.: 20 Marks

Credit: 3:1:0=4

End Semester Exam.: 80 Marks
Puss Marks; 40% Each

Unit 1

Ecosystem: Concept, structure and functions; Productivity and its measurements: Law of
3 thermodynamics in Ecology, energy flow; ccological cificiency, nutrient cyveling. Wetlands

Unit II

Population Ecology: Population growth and carrving capacity of environment: Population
structure; biotic potential; population regulation; r and k sclection: species interaction and
competition, biotic interactions

Unit 111

. Community Ecology: Concept; Community analvsis; analytical and synthetic characters: Species
diversity and dominance (Simpson’s and Shannon-Wiener diversity indices); Ecological niche:
Community dynamics; Feological succession: o ypes and mechanism; Climax and stability

Unit IV

change: Ta fﬂttﬂm and consequences; E |1"rl! unn.mm] [mpact i'mu.smem anid Mmagcmt.ﬁf Plan

L\ Pollution: Types, Sources, Impact and Control: Green house Gases, Ozone layer depletion; Climate

Recommended Books

EE{:IN’HL S.K | A Textbook of Plant E.L.I_'lll:-E__:.- = |
_imi;‘l-:ashr. and Ambasht Environmental Pollution, students F riends Priblishers, Varanasi.
mbasht, B.5. 1990 A Textbook of Plamt Fl...-:Jrr_‘-EJ Students Friends Publishers, Var ANasi.

Cutter, 5.L. {Ed.) 2006 Environmental Risks & Hazards, Prentice Hall Pvi. Lid., New Delhi,
[Katyal, T. and Satake, M, Environmental Pollution {IWH} Anmol Publishers Py L[d . new Delhi,
I'Lﬂrrnmd_':r, E.J. 1996 £ oncepls of Ecelogy, Prentice-Haull of India Pvt. Lid., new ].'he:[I-H
ﬁdum E P. 1906 I-uud:mh:n[:le ol J--:nl-nnq].-, s Li_rd| Publishers, Derha 1'Jm_1_ :

Eﬂhm F' Dhbameja, A, & n--:durv Disaster mati n: Experiences eltection, Pren
itigation: Experi & Reflection. Prentice Hall Pvit, Lid,,
U I:Edﬂ} :'I:Iﬂlﬁ- NLI.'.-' DI:II'II

Eharma., P.Lx. | A Texthook oof En virenmental Biology. =
Ernst-Detlef Schulze  Plant Ecology, Springer
Singh, 1. 8, 1 Ecology, Environment and Resource Conservation Anamwa Publzshcrs.
EEI[:'H
Eldon D. Enger | Envitonmental Science - A Study of Jntl:Errl:!ahﬂnslnps 12th Ed.,
! 3 MeGraw Hill
L William P, Cunningham Environmental Suiu!‘u:E: A Global Concern 12th Ed., MeCiraw Hill
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SEMESTER - I
BOT 424 : Cell Biology and Genetics

End Semester Exam.: 30 Marks Internal Assessment Exam.: 20 Marks
Pass Marks: 40% Each Credit: 3:1:0=4
Unit 1

Plasma Membrane: Structure and chemical composition of plasma membrane, transport across
Lmembrane. Cytoskeleton. Protein modification in ER and Golzi, Vesicular transport, Secretory and
_ Endocytic pathways

Unit 1
Chloroplast: Structure and function, Thylakoid membrane; Photosynthetic pigments and light

harvesting complexes; Mitochondria: Structure and [unetion: Mitochondria and chloroplast genome.
Targeting of proteins to chloroplast and mitochondria

Unit 111

Nucleus: Nuclear pore complex; Nuclear matrix; hucleolus & biogenesis of ribosome; Cell cycles,
control mechanism, role of cyeling and cvelin-dependent kinases; mitotic apparatus; synaptonemal
complex

4 Structure and .;'_“.]'g;lni,g_:_u'“_nu of chromosome, Poly thene & Lampbrush chromosomes, Karyotype.
Unit IV

Modifications of Mendelian inheritance: Linkage and crossing  over, chromosome mapping;
Cytoplasmic inheritance: Linkage groups; Sex-chromosomes and Sex-linked inheritance

Chromosomal Mutation: Structural & numerical changes in chromosome. Fh"i“‘i and Ehcm_]cal
) mutagens, Spontaneous and induced mutations.

e

Recommended Books

[ Sharma, ALK, Chr_ﬂrn&gnl'l_":_]:echﬂj;iuui T.iﬁi:(]l'}'f_ﬂ'. Fraclice o § Z
Cooper, G. M. | The Cell: a Molecular Approach, 5 edition, ASY Press. s = )
Damell et al. Maolecular Cell Biology, Freeman & Lo, = p— .
| Karp, G. Cells and Molecular Biology: Concepts and Experiments, 7th Ed, 2013, John Wiley &
Sons N
Karp, G. [ Cell Biology, 7" Ed., 'Jgh%ﬂ;“%%"ﬂ?}% I T h , =
. Bruce Fasential Cell Biology 4th Ed., Garland Science. 18¥7 ana - - - -
_J‘?\]?lifn JB:I'Im Molecular Biology g-::;rt' lhe Cell - The Problems Book, Ciarland Science, Taylor anyd
Franeis - o ] ) i
| Lodish, Harvey " Molecular Cell Biclogy, 7" Ed. W H Freemin
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SEMESTER - 10
BOT 425 : PRACTICAL I

. e : : Ics

(Microbiology, Bio-resources, Ecology & Cell Biology and Genetics)

End Semester Exam.: 80 Marks  Internal Assessment Exam.: 20 Marks  Pass Marks: 40% Each
Credit: 4

. . . TV E avlsa
1. Microbiology - 25 Marles

(i) Ciram staining, Hagella and capsule staining

(11} Isalation of Rhizobiwm from root nodoles.

(1) Media preparation. Tsolation of microbes and culture

(v} Pure culture preparation |

(v}  Effect of temperature, pH and Carbon source on bacterial growth
(vi)  Phosphatase test of milk

{vil)  Lsolation of bacteria from warer and milk

(vili)  Antibiotics sensitivity test by paper dise method

2. Ecology & Environmeni ;25 Marlks

(i) To find out minimum sire of quadrats or sample size of plant community by Species
Area Curve Method
(i) Study of plant community by quadrat and Line Transect methods
(i1} Determination of Importance Valoe [ndex (INVD) of dominant species of protected and
arazed grasslands
(v GPS Coordinates
(v)  Physico-chemical analvsis of
{a) Seil: pH, Nitrogen, Phosphorus. Bulk density, porcsity and moistuere content of soil
samples,
(b) Water: pH, BOD, Total dissolved solids and Di)
3. Bioresources D0 ke
(1) Germplasm collection of land races of food, forage and fodder erops including medizinal
& aromatic plants
(i) Study of characteristic features of selected fuit & seed types including seed biology
4. Cell Biology and Genetics : 20 Marks
(1) Study and permanent preparation of  slides of mitotic and meiotic stages, Anaphase
bridge and Translocation rings
(1) Karyotype and ldiopram
(11t} Preparation of chromosome map with the aelp of data provided

4. Practical Records 10 Marks

5. Viva-Voce 2 10 Marks

Recommended Bonks

F’E.Eﬂr;, T, P.-'::hitlﬂr_-ll:t and A | ':.:"!'IT'&'_E_: F!-r:-[u-n',' Praciical, ‘v'ulu1-:.u:. P& I, LHHPLTh-IlsliKT'-;:q_ S -|
. Das, I

UK. r'-'1i1FI'::-E'.'-‘.i1_ri._u_|'&|,'I K ':-EI:"-“."' __F'r_@'-::l[ il'!_j:-"[_?!.:F-l‘.l]‘.liMl’_!-ﬁ}". 5. Chand & Co ,Dethg .
o Harbome — | Phytechemical Methods- Chapman & Hall Publishers —— —  ———
I Harbsorme Phytochemicnl Methods: A Civndde 40 Mogde

m techniques of Plang Eal_'.-‘:ii:i

SEET— — | Chapman and Hall, London
tﬁ%‘@ﬂﬁﬁﬁ@l_ﬂ_ | Pharmacognosy — Pragati Prakasha e e T o
—mman (2006) — | Phytochemical Technigues - New India Publishing House, Dellp |
1 T T
LREELE | S B T T
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i SEMESTER — III

BOT 531 : Plant Physiology & Biochemistry

End Semester Exam.: 80 Marks Internal Assessment Exam.: 20 Marks

Pass Marks: 40% Each Credit: 3:1:0=4
Ulnit 1

Ahsuq:-tlinu m_ui transport of water and solutes; mineral nutrition and deficiency symptoms:;
mechanism of photosynthesis (Cy Cy and CAM metabolism); Respiration (Aerobic and Anaerobic)

(Onit 1) T4

s g '

[
L}
L=

e

—_— -...h_-', s - E Y ;
Photopériodism: regulation of flowering; phytohormones: dorm
ripening. Plant movements, Stress physiology

Unit IT1

ancy and vernalization; fruit

Proteins, Lipids and Nucleic acids. Thermodynamics principles; Enzymes: classification, kinetics
and inhibition; Control of enzyme action

Unit TV

Structure of Carbohydrates, Metabolism of Carbohydrates. Fatly acids and Lipids;

Recommended Books

Benner, ). and LE. Varner Flant Diochermisiry, Academmc Press, MNew York.

Bhal & Bhal Biochemistry. -
Donald Yoet, Akif Urman Fundamentals of Blochemistry 4th Ed., John Wiley & Sons,
| Hames, D, Instani netes in Biochemisay, BIOS

| Helgi Opik

. '.f_'i:kl.: Fl'l:ll-':‘:.ill.ll':_lt:_:_l-"lsl_l ]::l_l_:-'.'..'l.::i!l_L{ |.".|.I!|I-: dth El,l. Cambridge Lmiv. Press
| K.V. Madhava Rao

Physiology and Molecular Biology of Stress Tolerance in Plans,
Academic Press. =

Principles of Bicchemistry, CBS Publishers & Distributors, New Delhi. |

Textbook of Flant Physiology, McMillan Press Ltd., New Delhi.

_Plant Physiotogy, Vikash Publishing House Pvt. Ltd., New Delhi.
Plant Physiology, CBS Publishers & Distributors, New Delhi.

Lehninger Melson & Cox
Malik and Srivastava
Pandev, 5 M. and B.E. Sinha.
Salisbury, F.B. and W. Ross

Stryer, L. Bivchemistry, WAL Freeman & Co., New Delhi,
Taiz, L and :."',r,:iE{,:r, E. Plant Physinlogy, 5 Ed., E[_Il] [ ':'ﬁ_l'l_{f!.l:‘;r r}?:‘.’_.j‘rl:i.'!ti.'ﬁ
Weil, I.H. General Biochemistry, New Ape Intemationazl Lid. Publishers, Mew

Drelhi, N 4
i Introduction to Plant Physiology 4th Ed. , John Wiley and Sons.
Biochemistry 4th edition 1998 William C.Brown Publication

William 0. Hopkins
Zubay

Fampene
GO
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SEMESTER - I

BOT 532: PRACTICAL IV (Plant Physivlogy and Biochemistry)

) . wee Mlarkce: 40% Each
End Semester Exam.: 80 Marks  Internal Assessment Exame: 20 ddarks Pass Maris: 40% Eac
Credit: <

| {2) Plant Physiology: 30 Marks
I:l} Extraction of pig]!tﬂﬂ[ﬁ from leaves amd ]j]'L‘J'|E°|[’5‘|[j||"|]'|_ of ﬂ[‘,u,'::[:r[‘:niiﬁn spectrum of
chlorophylls and carotenoids o
(i)  Chromatographic separation and colorimetric estimation ol photosynthetic pigments
(iii) To determine chlorophyll a/ chlorophyll b ratio in Oy and C, plants
(iv)  Extraction and estimation lvcopene praments by spectrophotometric method

I () Plant Biochemistry L 30 Marks

(1) Estimation of carbohyvdrates, Protein, Nucleic acids and lipidds.

(1) Toextract enzvmes & study their achivity e.g. amylase, acid phosphatase,

(iii) Effect of temperature, crevine and subsirare concentrations on enzyme activity

(ivi Extract of substrate concentration nn activity of any enzyme & determination of Vmax
& Km by Michelis-Menton cquation and Lineweaver Burk plots

(v} TLC and Chromatographic separation of amine acids fromn plant tissue

Practical Records : 1 Marls

fad

Viva-Vioce : [ Marks

Recommended Books

I_] farisha, 8. | Bictechnology Procedures and Expesriments Handhbook, [nfinily Science Press, Mew Delhi, India |

LR L e i
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SEMESTER - 111

Students can choose any two papers fr

Fra um the following as Department Elective IDepartment
Elective IL. One of the selected papers : o

will be treated as BOT 533 and the second as BOTS34.

(BOT 533/BOTS34 Departmental Elective I & 11)

BOYT 533/534 A : Biotechnigques, Biostatistics and Bioinformatics

End Semester Exam.; 80 Marks Internal Assessment Exam,: 20 Marks

Pass Marks: 4024 Each Credit: 3:1:0 =4

Unit 1

Microscopy: Principles and techniques, Phase-Contrast, Fluorescence, SEM and TEM
Microtomy: Fixation and Staining technigques;

“hromatography: Principle, types and applications

Centrifugation: Principles and types

Electrophoresis: Principle, types and applications (Agarose Gel, PAGE & 20)

Unit 11

Protein sequencing; Molecular technigues: Real time PCR, RFLP, RADP, AFLP, ISSR, Microarray
technology. _ | .
Spectroscopy: Principle, types and applications (UY-VIS, Atomic absorption and Emission}
Application of Tracer technigue in Biology: Autoradiography; Liquid scintillation counter.

[Blm‘tiug techniques, Polymerase chain reaction. Sequencing of DNA: dideoxy and pyrosequencing,

Unit 11T

Sampling design, measurement of central tendeocy, measures of dispersion, Null h}-'!nulhv::i'tm t-test,
chi square test, probability distribution, Correlation and regression, analysis of variance (one and
two way), CD, LSD, Student’s Newman Keul's Test, DMET

Unit TV

Bioinformatics: Concept & Objectives: Genome project; Data base search; [Data mining and
analysis; Genomics & proteomics, Phylogenetic analysis

Hecommended Boolis

| Steven E Ruzin [ Plant i";!|-;.'.u-i-::,;||.~|i-!,u-i: r.nl.._E. Mit'uu_s:-:c:-p:.'..ﬁfl_g:_é;_n_:'::l len,rs_m I‘re:-:é__:EJ'J‘__J 1
__]c;].{n D. Bancroft and Mariive | 1 henry & Praciice af Histological Technigques, 6th Edition, Churchill [
CGamble, editors, | Livingstone, 2002 o R _ |
'_Wa:.rn-a Becker, Lewis 1. Kleinsmith, | Guide o Microscopy, Benjamin-Cummings Pub Co, 2003 f;
Jeif Hardin | e | !.
CKeith Wilson & John Walker,2004 Practical Biochemmiry, {_.‘nm‘.?ru_.lg_u University Press, I:I}c,_ | f
_HI'}I"II'ﬂ."I:] T.E Hailﬂ'_'r', Er_:'r_u. '_'_-\.I'-\-li|.||ti_|:||.::|-i ;'l.l:'i_l.'fth-l'l_l_J EuEﬂkll'ﬁ'E} s [IJI.'l'I.i:'TiI.!EI:: .rl._.-:l_.l ','Et'-.:];_:r :l’rl_.'AE-S., I.J[{ it |
‘Sundar Rao & Richard, J. [ntroduction to Biostatics & Reszarch Methods, 47 edition. Prentice Hall
af India P, J_,_I'.I., Mew Delhi. = = . ‘
Honiee bk, tnd Gomeg A Statistical Procedures in Agricultural Research, 2nd |
| edition, 1984, Wiley i
" Rodney Boyer | Biochemistry Laboratory: Mudern Theory and Techniques, Pearson
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/ SEMESTER — H1

ROT 533/534 13 : Fruit and Plantation Crops

End Semester Exam.: 80 hlarks Internal Assessment Exam.: 20 Marks

Pass Marks: 40% Each Credit: 3:1:0=4

Unit T
A general introduction of freit and plantation crops: apro-climatic conditions; botany and varicties;
traditional and advanced techniques of propagation; fertigation & organic certification
Unit IT
Apple, Orange, Kiwi and Strawberry - coltivation echnigues.
Coffee and Tea - cultivation and processing
VUNTT 111
Cashew, Rubber, Palmyea and oil palm coltivation, har esting, processing,
UNIT IV
Important discases of plantation crops; Post-harves: tungal discases ol ruits,

Binchemical changes in [fruits, Management of post harvest fungal discases,

Eecommended books

Arorymons, V53 " Ruhber and is Cultivation, The Rubber Board of
India
ﬂ:ﬁ-‘.ﬁ'pﬂ'l VL & Feser K1 20015 -i-|'|.1".IJ|.II_"LI.'H.. of Industrial f..‘l,‘-p :'-.-J'EI!":'TIIH. o o

Harler Cle {961

The Culture and Marketing of 'E'L-::-.. Ercfordd Univ,

Fress

Flurian A & Perer BV 2007 Commercial Crops Technology. New India Publ,
Anenoy

Nair MK, Bhackara Hao EVV. Nambior KKN & Mambicr | Cashew, CPCRL Kasarapod

BT 0T

Peter KV 2003 ) o Flantation Crops. National Book Trust g

_; ‘Hand Book of Tea Cultivation. UPASL, Teq Hos,
i S, Clnchona

Ranganathan ¥ 1979

Srivasiava HC. Vatsaya B & Menon KEG. 1056 Plantation Crops — Opportunities and Constraimte.
Cocford & THH
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SEMESTER — III (Departmental Elective iI)
" l
BOT 533/534 C: Medicinal and Aromatic Plants

End Semester Exam.: 80 Marks i S Intermal Assessment Exam.: 20 Marks
P'ass Marks: 40% Each Credit: 2:1:1=4

Unit 1

Acrotechnology of Medicinal and Aromatic Plants: Cultivation, harvesting and crude drug
1‘.&2‘{5} processing methods of the following species: Cinnamominm tamala, Adrographis paniculata,
Curcumea longa and Paris polyphyila

Unit 11
Pharmacognostic studies of crude drags: Standardization and quality control of crude drugs,
1:{1 economic valuation and market linkages studies of the following crude drugs- Cinnamomim
tamala, Adrographis paniculata, Curcumna longa and Paris polypiniia
Unit I
5 Extraction of crude drug: Methods, relevant wols and techniques, Phytochemical investigation
(TLC studies of crude drug)

Unit IV

Drug isolation from herbal sources: tools and technigues, formulation of herbal supplements for
ﬁl? particular diseases/ailments, pharmacological studies of crude drug/lormulated supplements on
animal {rat) model

Recommended Books

_iJ_IEh_EE‘I_Smgh | Demand & "rup[:ll:,' of Medicmal Plants in ]11|_1|.1,“‘-.E!{M_1I"5[LE11L;H:1!
Mahendra Pal Singh | Plants Board (2008},

Alice Kurian & M.
Asha Sankar

Hosrticulture Science Series-2, New India Publishing Agency {2007).

Adam Stainton Flowers of the Himalaya - A Supplement, Oxford L’ni".-'ﬂrsily Press
(1988).
_Glu.:g, Polunin & Concise Flowers of lﬂ'ﬁiﬁiaﬁﬂ, Oxford l.l|1i1.-u|'5'|ty'?£'re55 {1987).

Adam Stainton

Kamal Bawa, Ashoka Trust for Research in Education & the Environment (2013). |
Sandesh Kadur

5.N. Hegde (ed) SFRI | Arunachal Pradesh State Biodiversity Strategy & Action Plan, SFRI, |

pet0e . T \lanagar
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SEMESTER — II1 (Departmental Elective )
ROT 533/534 1»: Mushroom Cultivation

= ar o T .
lnternal Assessmoitt Exam., 20 Marks

End Semester BExam.; 80 Marks . , L
Credit: 2:1:1=4

[*azs Wiarks: 4% Each

Unit 1 - :
Mushrooms: Habitats and distribution, Morphalogical characteristics, Life cvele, Nutritional and
- environmental requirements
Importance, Nutriticnal and medicinal values of mushrooms: Global and National production and
Y marketing. Prospect of mushroom cultivation in Arunachal Pradesh
Unit 11
" Techniques of Mushroom Cultivation: Cullure preparation and preservation technigues, Spawn
T@pmducli[m technology, Raw  malerials, Substrale  preparation and supplementation; Crop
management
Unit 111

Cultivation technelogy of popular mushrooms: dearicis, Mewrors, . volvarielio, Flamending,
- Lentinla and Ganodermea

Unit TV

Digeases of mushrooms and their management; Post harvest dechnology
arm design: Small and large scale cultivation unirs:
| _Economics of Cultivated Mushrooms

Recommended Boolks

h:ﬂ.h', :l-:N_['I i_;IF_I.!..I:. - . |I1|:3"l.!-.flll.:-f':lTI||.l_" Mushroom -';,_-_E._-‘--I-;_' I .':l_:\.;-'E‘-:_";l_n_:.'l-_ o -I
) ) | Chefocd & TERIE Publishing Co. Mt Lid, Wew Delhi And Caleutta
| Singh, Manjit, B, Vijay, 5. Kamal & Mushrocans, "ﬁ'Tk-;huL_l' ':_":.I:".h'.'ll||;':5i:;'|:"!. ' L
E.Hgbgur@_{'}fﬂ 13 ]_JErEr_'_!ﬂlg_ru of ."vll:.al||_-.;+:-|11__I_¢__-“_::_c.||c‘ﬂ_ AN, Clambaphar -Holan, (HLP)
Purkayastha, R.P. and Andsill bunuat of Tndign Edikle Mushecoms. e ey
Chandra roday & Tommorow's Prinlers gl Publishers, 24-005, Degh Bandhuy
T4 s | Gupta Road, New Dielhi- 11000035
Dabe, HLC {2004 An Enfroduction w Fungi. 4 ikf:.r.'r.l.!.mirlll.{ House Pvi. Lid,, 576, i“n_[.;.ttj-d_
| Road, Jangpura, New Delhi-1100014
Kapoor, 1N, (1959) i"-.r]usf_um?m Cul[ivutj.:m_ : - == SR s
: Publications and Information Divigion, ICAR, Krishi MAnusandhan |
| Bhavan, Pusa, New Delii-1 10002 |
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SEMESTER - ll*f {Open Elective) |
BOT 535 : Biodiversity and Sustaiuable Development
End Semester Exam.: 80 Marks Internal Assessment Exam.: 20 Marks
Pass Marks: 40% Each Credit: 3:1:0 =4
thit I HE
_Biodiversity: Definition, perspective and overy iew: Concept of Holspots; Megadiversity regions of
“the world; Biodiversity as a renewable resource; Linkages of biodiversity with development
- Unit 11
Threat Factors: Natural and anthropogenic factors of biodiversity loss; Habitat fragmentation;
Threatened & endangered species; Fxtinction & extinction thresholds; Causes of extinction &
species extinction rate
CUnit I APD
' Conservation & Management of Biodiversity: LN convention of Biological diversity: World
Convention on Sustainable Development: Forest Conservation Act; National Biodiversity Act 2002;
CITES. IUCN; PAN; EMP; Biodiversity Register: Concept of in situ & ex Situ conservation
Unit IV
Sustainable Development: Concepl of Susiainable Development; Sustainability; Substituting for
Ecosystem Services, Biodiversity and Sustainable Forestry: wamural Disturbance Regimes;
Community & Farmers' Rights; Customary Laws & Ethics

Recommended bools

International Union for Conservation of Nature and

[UCN)-Cuidelines (1989)

MNatural Eesources

CoB Report - [Report on World Convention on Biodiversity 1992

Johannesburg Summit 2002 | Reporl on World Convention on Su stainable

I Development, 2002

_tflnlinnﬂi _Biudi-.'err;ii;- Act, 2002 _ | Reoprt of the National Biodiversity Act 2003
Har Darshan Kumar (1999):

Biodiversity and Sustainable Conservation; Oxford & IBH
| publishing Co. Pvt. Ltd., Mew Delhi

e



i SEMESTER - IV

ROT 541 : Molecular Biology

k Intemnal Assessment Bxam.: 20 Marks
End Semester Foam,: 80 Marks petir

Pass Marks: 40% Each

Umit T o

DNA supercoiling; Repetilive sequences, Reassociation Kietics
VS prokaryotic and eukaryotic genome. Transposable elements,

Unit 1T

5 DMA replication: Creation of replication fork. Mac
2 and D-loop. DNA polymerases, ligases and toposomera
transeription.

‘? F Molecular basis of mutations, DNA repair mechanisms.
Unit ITT

Transeription: Chromatin remodelling complex; Mechanism of transcription in prokaryotes and
' cukaryotes; RNA processing; Classes of Introns, Ribozyme

and Cot curve; Organization of

lels of DNA replication: Theta, Relling circle
ses. Telomere amd telomerase, Reverse

Translation: Mechanism of Protein synthesis; Post-translational modification ol proteins

UNIT IV

1;_5 Regulation of gene expression in prokaryotes: Operon concept; attenuation and anti-termination;
. Regulation of Gene expression in eukaryotes: transeriptional, processing, transport and translation
levels.

Recommended Books

Clark, [, | Motecular Biology, Academic Press, 2010 -
Karp, G. | Cells and Molecular Bialogy: Concept and Experiments, John Wiley
o & Sons, =
Lewin, B. Gienes X1, Oford University Press, New York.
Weaver, Robert F, Molecular biclogy, 5th ed., MeGraw-Hill o B
Lodish, H., Berk, A, et al. | Melecular Cell Biology (4" edition). WL Freeman ond Co., Mew
2000 | York,
_Tumer, P, Instant notes in Molecular Biology, BIOS
Cooper, G, M. | The Celi: a Malecular Approach, 5™ edition, ASM Press.
Karmp, G. Cells and  Molecular Biology: {-:m_c'.l:ph and _EF'EPEI'-J'[IH:H'[S., TR
| Bd., 2013, John Witey & Sons.
Alberts, Bruce Essential Cell Biclogy 4th Ed., Garland Science. Tayvlor and Francis
Wilson, John Mo leculay Biology of the Cell - The Pml:nh;[t_]r:_ﬂu.ﬁ_k’ Garland Science.
Lodish, Harvey : Molecular Cell Biology, 7% Ed. W H Freeman o '
Brown, T.A. Genomes 3, Garland Science. 7
Weising, Kurt., et al. DMA Fingerprinting in Plants: Principles, Methods, and ﬁbplicﬂtjﬁns
| 2" Ed,, 2005, CRC Press j
a ical Techni i ' i 2 Mol ies e
Katoch, Rajan ;pnr::f;:fj Fechniques in Biochemistry and Molecular Biology,
Almed 8 Basic Techniques in Biochemistry and Molecolar T o e
Publications, New Delbi & tecular Biology, Anmol

[T iepay
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rl

"":j Gene cloning: principles and technigues, cloning & cxpression vectors, host transformation &

S

End Semester Exam.: 80 Marks
Pass barks: 40% Each

Unit 1

Cellular totipotency: Micropopagation; Organogenesis; Somatic embryogenesis; mechanisms,
techniques and wtility. fn vitro Haploid  production:
hybridization; Triploid production by Endosperm culture; Role of haploids & triploids in plant

improvement
Unit T1

Somaclonal variation; Protoplast isolation, fusion and culture, Hybridization and cybridization;

SEMESTER —
BOT 542: Plant Biotechnology

[nternal Assessiment Exam,; 20 hMarks
Credits 3:1:0=4

Synthetic sced production & application, Cryvopreservation

Unit IT1

selection. Recombmant DNA libraries. Enzymes used in Gene cloning

Unit TV

Plant genetic Engineering: Agrobacierium mediated gene transter, Ti plasmid, Co-integrate and
Advantages and

binary vectors, Plant

VITLLSES a5 vaclor,

Pirect DNA transfer technigues.

disadvantages of transpenic plants. Molecular pharming. Edible vaccines

Recommended Books

Jha, T. B. & Ghosha, H.

| Flant Tissue Culture: Basic

aind Applied, Universities Press,
Hydevabad

' Smith, . H.

| Neuminn, K., Kwmar, A, & Tmang, 1

| George, E. F. & Hall, M.A, (Ed)

Plant Cell and Tissue Culture - A ’[-._L | in qull_.._hnq:-h;p_} bErm! er

Flant Propagation by Tissue Cullure, Ird Edlitic e, Volume |8 _¢:|,
Springer

Plant Tissue Culiure:
2003

Fechnigues end Experiments, Academic Press,

l"rlmr:gm.1 8. B

Crene Mlar :np.-ulalnm B lackwell. B

Clark, D. P. & Pazdernik, M. J,

H-un—:.,c[umlrpr'-.- l’.li"*]"]s.-:_-. ier [,,_- _J]} B

Ciupla, F K.

Bt - ihomisn dhaliNu o chicalloda

Eoumar, H.D,

singh, 8.0,

Purchil, 5.5, and S.K. Mathur

1940

il

|5|¢Jl:.l.,|1nnlu&.-', It*1lyan| puluilﬂﬁvu el EI
Biotechnology: Fundamemal and Applications. Agro Botanica, India, |

Hlﬂ]ﬂrﬂ;liﬁﬁilfﬁ Py ﬁ.;‘f Imie r:ll._j_lum.ll Puh!1b|1em ‘*Jl._w D¢|h| 1|'J{|5

RﬂStﬂgl b-l-:nrn Ratta & Rastogi

Bioinformalics; I'-l&l!mda and ..-"l:'|'.lp|l-a!'|$'|{|w. - Lrunumlcs Proteomies &
Drug Discovery. Prentice Hall of India Pvt. Ltd,, Mew Delhi.

Purahil, 5.5.

Laborstory Manual of Plant Biotechnology. Satish Book Enterprise,
AgTa.

Uaviﬁ_[t. Westhead

lT:EH‘Ilﬂ Nutcs in l'ill:rm!'-;:-l ‘matics, E[GH

Berperon, B.2006
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SEMESTER - IV

BOT 543 : Practical V (Molecular Biology; Plant Biotechnology)

End Semester Exam.; 80 Marks Internal Assessment Exam.: 20 Marks

Pass Marks: 40% Each Credit: 2
ki Molecular Biology : 40 Marlks

(i}  Extraction of DNA and RNA

(ii) Amplification of DNA by PCR

(iii) Resolution of DNA through Agarose gel electrophoresis

(iv) Extraction of Proteins and its resolution through SDS-PAGE

2. Plant Biotechnology : 40 Marks

i} Preparation of culture media
i) Technigues of tissue culture

(i

(

(iti) Sworface of sterilization of explants and transter of culture media
(iv) Demonstration of callus formation and regeneration of plantlets
(v) Demonstration of auxin concentration from growth curve

Practical Records . [0 Marks
4, Viva-Voce : 10 Marles

Recommended Bools

8. HETFS!'I:EI HI-D'[E-'E]]HUIUE}' F'I'l:_'ri..-i..‘dumq and ]_'_;{Fr_r|m|:|“3 Ha n&bﬂ.ﬂ.k inﬁﬂlt_‘r‘ SE:]E‘I!C'B

Press, Mew Drelhi, lndia
Molecular Cloning: A Laboratory Manual, Vol (I-111), Cold Spring/]

Sambrook, 1., Fritsch, EF., &
Maniatis, T. (Eds)

Harbor Laboratory Press




SEMESTER — IV
(Departmenial Elective [TI)
BOT 544 A: Taxonomy of Augiosperms and Ethnobotany I

End Semester Exam.: 80 Mvlarks Internal Assessment Exam,: 20 Marks

Pazs Marks: 408 Each Cradit: 3:1:0=4

Unit 1

Taxonomy: Taxonomic literatures; species concepls; herbarivm techniques and botanic gardens;
ICN: principles, articles, recommendations, problems in applying code; taxonomic hierarchy;
nomenclature of cultivated and hybrid plants

Unit 11

Binsystematics: Concept and  application-  palynology, karyomorphology, phytochemistry,
maolecular biology; character concepls; variations of characters — influence of habitat

Unit [

Plant Classification: recent trends; concise account on the phylogeny of some major taxa:
Magnoliidae, Rosidae, Zingiberidae, Liltidac

Unit 1V

Computer Applications: numerical taxonomy. data analysis, construction of phylogenetic trees;
p application of remote sensing and GIS in vegelation mapping

Recommended Books

m@:ﬁ;“:ﬂ:_‘g:’ﬂ&{t[}?'}‘h Flomt Swstemetics: T ||_:::"'_._.,. Irivglices. O el e 113 Puhl |‘:..'.I|l.i-'. ""ll.-'-'r Delhi
AE. Pandey & AP Dus | Bl Taxonomiy: Advances & Relevancss. Bishen E-Il'l.ﬁh E. :"'-[dlll-.'llJl.r Pal Singh, Dehra Dun Dwun
B.P Pandey (1998} | Taxonowy of Angiespenus. 3. Chiond & Co,, Hew Delhi e
| PLH, Davis & 1. Cullen The Identification of I lowesing, Flant |-:"'I"|I|I:.‘“'~ _ )
| Jain, S.K. & BR. Kao (1977} | Ficld .i'.': I!l rharium Methads, Teday & Tomummow s IPrinber & Pub., Mew Delbi.
Haarman M (2006) I':|'|:|'|_1,:II_.|'IL'.|T'I:|L|:I| |L-C"'| 1.|-.|_-.||‘.'- Mew Tndia Publishi I|..1 Meency, Mew Delhi |
ﬁ.:.r:gm.,t (1968, 1988) The Evalution and Classification of Flewer ng Plants 2™ cdition, 1988).
Bentham & Heeles (1964) Gienera Plantarum, London o
BP Pandey (19%%) | Economic Botany. 5.Chand & Co, Mew Dells
Ashutosh E':Hr Hl&.—l nACOEISY & |"|'|.|r |1:1-'.|'-|:l|-:| L¢.| r|l.l|.-|'-|-'_:, “‘\!f_'.'.- -"'.gn_ International Publisher, Mew Thalhi
] l!ul;-q,hann Th_ Foemilics of Elnwtrmq- Plauts (3" Edn.
1 F,uu,-nar & M. Asijn Emdn-m-.tgr - Primci plcn and Emwmalinn =
5. B. Jones & L.E. Lu»lmnkr,_t:r Plant Systematics
II 'I_'{u:.rt..'ll:li Giood [1!;'.14] T]be ﬂeugr..iph:.r ol the Blowering ] |..u|_-'5 !_l_'|| T RHH] f_;r-:ll.u;r Ulnatecl E':.h!ngd.u.lhl = =]
[Bs1 Flora of India {all Volunes) |
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SEMESTER - IV (Departmental Elective IIT)

BOT 544 B : Microbiology !
[ntermal ASSCSSMIE
End Semester Exam.: 20 Marks ﬂmdit: . =

Pasa Marks: 40% Ezach

at Exarm.; 28 Marks

Unit I

Microbial Diversity: Concepl.
independent methods, measures a
Nutritional groups of Bacteria

Unit 1T

Microbial Ecology: Microbial diversity in .m_tl,
Organic matter decomposition, Biogeochemical cyeles
phyllosphere;

Unit 11 | o |
Agrienltural microbiology: Soil mic.-wnrgnnirslmta in agro ecosysicms; R':Jt-t:. t:l_ ];111_@1:.:--31 q;:n;lg;n;;c:}
soil fertility (symbiotic N [ixation, mycorrhizag _ PGPR -.n_nl ]‘.nht:;ph:ltﬂ solublizers), i
control of plant diseases, Effect ol agricultural practices on soil organisms

Unit 1V

immunology: basic concepts, Cells and organs of the mmune system; L:la_sst:-: of iipmumgtnhluhn;
Polyclonal and monoclonal antibodies and  their applications; .""'l]}llbi:dj_-’-l-e!.[ltlg:::t1 reactions;
Immunodiagnostics; Immune diseases (Hypersensitivity:  Autoimmune  diseases); vaccines,
immunotherapy

ulture dependent and

o & i species, O
Estimation of total number of spec il o o

nd indices of diversity, 1 poori-oaic e pis— - He

Microbial communities, Micmhie}] inferactions,
(C. N, P & B5) Rhizosphere and

Recommended Books

Michael T. Madigan [ Brock Biclogy of Microospansms 137 Ed. , Pearson International
[C. H. Collins Colling and Lyne's E';ji-in\::nllm-ll;gscﬂ'. helesthads, £ Ed., Oxford University
Pross, 2004 . N
Cierard J. Tortora Microbiology — An Introdection 10" Ed., Pearson, 2010
Kathleen Park Talaro Foundations in Micrabiology 5" Ed. MeGraw.-Hill, 2012 _
Don . Brenmer, Mocl R. Krica, BERGEY'S Manual  of Systemutic Racteriology Second Edition {(Val, 1-
Jares T, Staley V), Springer, B :
Stuart Hogg Essential Microbiolgy, John Wiley & Sons.
Sherla Srivastava | Geretics of Bacteria, Spanger
" Simon Baker Instant Motes Microbiology 4" Ed., BIOS O
| Uma Shankar Singh | Introducionry Mlurnhiﬁiéé%_E}ifc:-rﬂ!_tgpk Co. Delhi
3., Cohen Microbial Biochemistry 2™ Ed,, Bpringer
Larry L. Barton | Microbial Ecology, Wiley Blackwell
Amrita Rohilla Hardbook OF Bacleriology, Oxford Book Co. Delhi
Jacquelyn G. Black § | _i}_‘]_i_r.'_r_r:-]‘nﬂg_t'ifriucipﬁﬁ and Explorations 87 E-'_L,_j-:.hn' Wiley & Sons, i
Jeremy W_ Dale | Molecylar Q-:m-::t'tcx of Bacteria 37 Ed, Wiley Blackwell '
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SEMESTER — IV (Departmental Elective TV)

BOT 545 A : Taxonomy of Angiosperms and Ethnobotany I1

End Semester Exam.: 80 Marks Internal Assessment Exam.: 20 Marks

Pass Marks: 40% Each Credit: 3:1:0=4

Unit I

T Floristic Regions: India & world perspective; centers of origin of cultivated plants; endemism,
'j? migration, dispersal and d]ammmumm distribution of species

Emdwuml.y Conservation: J_ULH Categories: memtmns ~on_ Biodiversity; Megddwemt}r
S | Countries; Hotspots and Ramsar Sites; fn-situ and ex-sifu conser: vation; Protected Area concept”

Unit 11

Ethnobotany: definition, scopes, methods, ceological approach in ethnobotany, Ethnobotanical
9 studies in India with particular reference (o North-Fast India; Traditional Knowledge System,
Intellectual Property Rights; Conservation ethics

Unit 11E

2& Pharmacognosy: concept, pharmacopogia; classification of crude drugs; crude drug sources;
l Qhﬂrmacugnusuc studies of crude drugs

Unit 1V

Phytochemistry: Classification, structure and role of secondary metabolites; extraction and
_‘*’5 separation of herbal drugs through TLL/ GC-MS/ HPLC /LC-MS

Recommended Books

[ Ashutosh Kar (2003} Pharmacegnosy & Pharmacobiotechnology, Mew Age Interpational
l"ul:.~||:.|1|_r, Mew Delhe. ]
C.K. Kakoti Prs l.l.lL-:h |"h._|rl'l RCOENOSY, MHiraii ]-"u'::- New -:.:n:llu
AP Das & AK. i‘drldC}'f:’L:‘L]TI Advances in Ethnobotany. Bi shen ‘mm;h Mahendra Pal Smgh
= | Dehr L
TB. Harbome (1971) - |_:'_'|_|:[|:_-L-. semical Meth 0ds. Chap I.'|'lJ_Il.r.'."p.. Hall !Inlcmatmnat London.
| M. Raaman (2006) Phytochemical Techmgues, New India | l’tub]mhmg Am:m.w New Delhi |
Walhs (1985) Textbook of l"h.d_.l[['l:l COENOSY ‘-.lh edition, CBHS5, D-E]h.l N
| G.E Trease and ‘-.l-f CEvans 1‘h'1m1'=u:.-gnlm Bailliere T md’LlJ Publishers
| Garry J Martin Ethnobotany: Manual Methods. Earth Scan Publisher
5.B Gokhale and CI Kokate Pharmacognosy. Pragati Prakashan, New Delhi
| Br Fandex (1 595) Economic Botany. 5.C hand & Co., ‘duuyicllu
Lehninger AL, twclaﬂn DL & Cox MM | Biochemisiry. U 05 Publishers & U:btrnhulcmré.wuw Delhi =
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SEMESTER - IV
{(Departmental Elective V)
BOT 545 B : Microbiology 11
Internal Assessment Exam.: 20 Marks

End Semester Exam.: 80 Marks
Credit: 3:1:0=4

Pase Marks: 40% Each

Unit 1

Air and Water microbiology

Aeromicrobiology: Microorganisms in indeor and outdoor environment, nature of bioaerosols, their
¥ fate and transport. Air sampling techniques; A llergies and allergens _,
’ Microbiology of potable water; Role of microorganisms for hiomonitoring of various quality-
- parameters related to water

Unit II

k-

i‘R Environmental Microbiology : Role of microorzanisms in sewage reatment. Bioremediation,

Biodegradation of Xenobiotics, Bioangmentation, Bioleaching, Biofilms, Biofilters, Bioscrubbers.
Microbes and climatic changze

Unit 111

l Microbes and Human Diseases: Tuberculosis, staphylococcal food poisoning, cholera, acquired
. immunodeficiency syndrome and candidisis; Emerging and resurgent infectious diseases

Unit IV

Q{o Chemotherapy: General principles; classification of antibiotics; mode of actions, antibacterial and
i, antifungal antibiotics; Mechanism of multidrug resistance in bacteria.

Interferons; Induction and regulation of production; Mechanism of action

Recommended Bools

Praksh 5. Risen [ Microbes - Concepts and Applications, Wiley Blackwell

Judith A. Owen : =, Kuby im:uunp[fy\g}' Tth Ed., WH Freeman & Co.
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