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(Se mester System) 

S ubject: BOTANY 

T'itlc or the paper Marks allotted 
Theory/Practical ___ , ___ --·----1-----------------+::....:..:....:....::......JL._ ___ 1 

I fl01 - IOI Botany - I (Vi rus, Bacteria & Cryptogams) 
·• . ' 75 

1·.LI~ Tl VE [. Virus & Bacteria 1 5 
fl. Algae 15 
rn. r un gi and Plant Pathology 15 
fV. Bryophytes 15 
V. Ptericlophytes 15 

BOT 10 J (P) Practical 25 

[1 13OT - 202 Botany - [ I (Gymnosperms, Angiosperms, 75 
ELECTfVE Applied Botany & Embryology) 

I. Gymnosperms & Palaeobotany 15 
' fl. Angiosperms 15 

III. Applied Botany & Ethnobotany 15 
lV. Anatomy of Angisperms 15 
V. Embryology & Palynology l5 

BOT - 202 (P) Practical 25 

l IT BOT - 303 Botany - rn (Plant Geography, Ecology, Plant 75 
ELECTIVE Physiology & Molecular Biology) 

I. Plant Geography 15 
IT. Principles of Ecology 15 
m. Pl·ant Physiology 15 
fV. Bi ochem is try l 5 
V. MolecLilar Biology l 5 

BOT- 303 (P) Practical 25 
IV BOT - 404 Botany - IV (Cytogenetics, Biotechnology & 75 

ELECTIVE Biometrics) 
I. Cytology 15 
ll. Genetics 15 
lll . Plant breeding 15 
lV . Biotechnology 15 
V. Biometrics 15 

BOT - 4Qt~ (P) Practical 25 

V BOT- 505 Botany - V (Microbial Diversity, Plant 100 
HONOURS Pathology & Embryophyta) 

I . tvl icrobial Diversity 20 
[I. Microbes and Human Welfare 20 
ffl . Plan t Pathology 20 
IV. Plant disease management 20 
V. Bryo logy and Pteridology 20 
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MANI l'TJR UNlVEl{Sf'l'Y 

OURSE STRU 'TUIUt 
FOR UNDER GRADUATE 'OURSE: B.Sc 

SUBJECT- BOTANY 

SEMESTER-I 

HOT - 101/BOT Al"'IY PAPER - I (Virus, Bacteria and Cryptogams) Marks: 75 

Unit l 

Unit 11 

Unit m 

Unit l 

Unit 

irus - General structure, viral components, classification, nomenclature, viral 
replication (TMV) 
Bacteria - General characters, prokaryotic ce ll organization, brief account of Bergey's 
classification system, reproduction, brief account on genetic recombination in bacteria, 
types of nutrition, autotrop,hism (phototrophism and chernotrophism) and heterotrophi sm . 

. ff Marks: 15 
Fungi - General characters, classification (Ainsworth), asexual and sexual reproduction, 
life cycles of Saprole{nia (Mastigomycota), Mucor (Zygomycota), Neurospo~a 
(Ascomycora), Puccinia ·.(Basidiomycota) and Penicillium (Deuteromycota), economic 
importance of fungi. ~--
Lichens -Thallus structti"ie, reproduction and economic importance 
Plant Pathology - Concepts and classification of plant diseases, causes of plant disease, 
principles of plant disease management Marks: 15 
Algae - General characters, classification (Fritsch), range of vegetative · and reproductive 
structure of different classes, life cycles· of Oscillatoria (Cyanop hyceae), 
Oedogonium(Chlorophyceae ), Vaucheria(Xanthophyceae ), Cyclote /la(Bac i I lariophyceae ), 
Ectocarpus (Phaeophyceae) and Polysiphonia (Rhodophyceae), economic importance of 
algae. Marks: I 5 
Bryophytes - General characters, classification, alternation of generation, range of 
srructural organization of gametophytes and sporophytes, methods of reproduction, I ife 
cycles of Riccia, Marchantia, Anthoceros, Pellia, Porella, Sphagnum and Funaria 

Marks: I 5 
Pteridophytes - General characte·rs, c lassifieatiorr, ariatO'l'ny of sporophytes, reproductive 
methods, life cycles of Lyc.opodium, Selaginella, Equ iselum, Jsoetes, !vfarsilea and 
Dryopteris. Marks: 1 5 

BOT-l 0l(P)/BOTANY PRACTICAL- I Maries: 25 
I. Gram staining of bacteria 
2. ficroscopic study of vegetative and reproductive structures of algal genera included 

in theory syllabus 
3. 1 ficroscopic study of vegetative and reproductive structures of fungal genera included 

in theory syllabus. 
4. Study of lichen thalli - crustose, foliose and fructicose 
4. Study of locally important plant diseases 
5. 1 forphology and microscopic study of vegetative and reproductive structures of 

bryophyte genera included in theory syllabus 
6. Morphology and microscopic study of vegetative and reproductive structures of 

pceridophyte genera included in theory syllabus. 
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• I .' 

Recommended books: 

l . Introduction to Mycology 
C.J. Alexopou los and C. W. Mi 1r1 '.; - ' 
Willey Eastern Lld., l'lcw D~l l1i 

2. An Introduction to Mycology 
R. S. Mehrotra and I<.. R. AneJa 
New Age International (P) Ltd., l'lcw IJ~ll1i 

3. The Structure and Reproduction of the 

Algae Vol. l & 11 

F.E. Fritsch 
Cambridge Univers ity Press, London 

H.D. Kumar 
4. introductory Phycology East-West Press Pvt. Ltd., New Delhi 

5. introduction to Embryophyta 
(a) Vol. l. Bryophyta 
(b)Vol. U. Pteridophyta 

N.S. Parihar 
Kitab Mahal, Allahabad 

K. R. Sporne 6. The Morphology of Pteridophytes 
B.l. Publications, Bombay 

7. Microbiology: Principles and Explorati~ns J.G. Black 
Jo hn Wiley and Sons, -lnc. USA 
V .J. Chapman and D.J. Chapman 
Mcmillan India Ltd. 

8. The Algae 

SEMESTER - II 

BOT-202/BOTANY-II (Gymnosperms, Angiosperms, Applied Botany and Embryology) 
Ma rie 75 

Unit I 

Unit 11 

Unit rn 

Unit fV 

Gymnosperms and Palaeob·otatiy: ... -~: . . · · · . · 
Gen.era! accoui'iof Gyfonbspenfifi:ik(fth~ft-lhssi.tiditioh; 'Morphology, Reproduction 
and Life cycle· of Cycas, Piims and'Guetii61. Ec·oh6i11 ic iii11jortance of Gymnosperms. 
Palaeobotany: Fossil fom1ation and types. Geological time scale and dominant foss il 
flora of different ages. Marks: 15 
Angiosperm Taxonomy: 
Introduction to Plant Taxonomy 
importance of field work, observation, herbarium preparation. 
Concept of species, genus and family. Keys of identification. Rules of nomenclature 
(validity, effectivity and priority). Classification systems of Linnaeus, Bentham and 
Hooker, Engler and Prantle and Hutchinson. 
Taxonomic studies of the fo llowing Families: Ranunculaceae, Brassicaceae, 
Malvaceae, Fabaceae, Rosaceae, Apiaceae, Asteraceae, Solanaceae, Lamiaceae, 
Euphorbiaceae, Liliaceae and Poaceae Marks : 15 
Applied Botany & Ethnobotany: 
Origin of cultivated plants, Vavilov's centre of origin .· 
Origin, cultivation and improvement of Rice and Potato. 
History, cultivation and processing ofTea. 
Characteristics and uses of timber yielding plants:Teak. and Pi nus. 
Medicinal plants: Cinchona, Rauwolfia and Adhatoda. 
Ethnobotany: Concept, Classification and interdisciplinary approaches Marks: 1 S 
Plant Anatomy: 
Cell structures, cell wall and cell inclusion. 
Organisantion of ap ical meri stem. Structure and distribution of·simple and complex 
tissues. Primary and Secondary growth in. plant · 
Anomalous growth in A 111ara77thus, Mirabilis and Dracaena stem Marks: 15 
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· llnil V 1; mhryology l111 d Palynology: 
I luut ,embryo logy Mier 1 . 
gnmct.ophyles fer~T - .· 0 anc mega sporogc11es1s, clevelopmc11t or lllal c.: and lc111alc: 

I). I I · ' 1 ization, embryo and endosperm development. 
,\ yno ogy· Pollen ands • . I I . · ' po1e mo1p10 ogy. Aerob1ology and pollen allergy . Marie;: I 5 

nOT-202(l'))/BOTANY PRACTICAL - II Maries: 25 
Gymnosperms and Palaeobotany: 
1. Temporary stained preparation of th e reproductive structures of Gymnosperms 

included in the theory. . 
2 . Examination of the avai lab le spec imens/slides of the fossi l plants 
3. Description and class ification of a representative species from each of the 

angiosperm fam ilies :1'!1entioned in the theory. 
Ranaucu laceae: Ranunculus 
Apiaceae : Coriandru/f, 
Asteraceae: Ageratum,·. Gynura & Spilamhes 
Solanaceae: Salamon 
La miaceae: Leucas/Ocimum 
Enphorbiaceae: Castor · 
Liliaceae: Onion/Asparagus 
Poaceae: Dactyloctenium/Cynodon 
Malvaceae: Sida/Urena 
Ident ification of collected plants from the field 

4. Collection and identification of three plants each from cereals, pu lses, fiber 
yielding plants, medic inal plants available in Manipur. 

5. To prepare a chart containing the starch contains from five important crop plants 
and protein contains from five pulses by using internets. 

6: Preparation of temporary slides for the study of anomalous secondary growth in 
plants included in the theo ry paper. 

7. Preparation of stained squashed of po lle11 motile ce lls, pol len gra ins and dissection 
of endospenn and embryo. 

8. Field observation of local vegetation and submission of report is compulsory. 

Recommended books 

I. Economic Botany 

2 . The Embryology of Angios perms 

3. Palyno logy 

4. Morphology of Gymnosperms 

5. Taxonomy of Vascu lar Plants 

6. A Handbook of Field and Herbarium 
Methods 

7. A Manual of Ethnobotany 

8. Plant Anatomy 

9. An [ntroduction to Palaeobotany 

A. F. Hill 
Tata McG raw-Hill Publishing Co., New Delh i 
S.S. Bhojwani & S.P. Bhatnagar 
Vik.as Publishing House Pvt. Ltd., New Delhi 
M.R. Saxena 
Oxford & fB H Publ. Co. Ltd ., New Delhi 
J.M. Coultar & CJ . Chamberlain 
Central Book Depot, Al lahabad 
G.f-1.lvl. Lawrence 
Oxford & fBH Publ., New Delhi 
S.K. Jain & R.R. Rao 
Today & Tomorrows Print. & Publ., New Delhi 
S.K. Jain 
Scientific Pub I ications, Jodhpur. 
K. Esau 
John Wiley & Sons lnc. , New York. 
C.A. Arnold 
Tata McGraw-Hill Co., New Delhi 
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EMESTER !If. 

BOT-303/BOT 1- G 
I Ecology Pl;int Physiology & Molcc 11l ar Hiolo14y) 

· - III (Plant cograp 1Y, ' ' 
Marks : 75 1 

Unit I 

Unit II 

Un it III 

Unit IV 

Unit V 

G h It S
.c.ope and importance· phytogeographi ca l regions of l11u ia 

Plant eograp y- s . ' . . d · ' 
fc · d' t ·1but1·011· plant dispersal migra tion methods, en em1sm and 

factors a ,ecting 1s r , ' M k . . . . ar s: 15 
bamer of d1stnbut1on. . 
Princi ples of Ecology: . Ecosystem c~ncept, structure a~d fu nction, eco l~gic~I 
pyramids, energy f1ow and .mineral cycling (~NP), food cha11_1, ~ood we~ a~d ~1 oph1c 
levels, structure of plant. community, ecological factors (_ab1ot1c and . b1 ot1c facto r); 
ecological adaptation of xerophytes, hydrophytes, ecologica l succession- hydrosere 
and xerosere. · Marks: 15 
Plant Physiology: Plant water relationship-diffusion, imbibitions, osmosis, water 
potential and its component; absorption and translocation of wate_r; ascent _o f _sap 
(theories); mineral ·nutrition; transpiration-significance, factors affecting transp1rat1on, 
mechanism of stomata I movement; Translocation of solutes; 
Growth and development; concept of .photoperiodism and vernalization; 
Photosynthesis: Photosynthetic pigment system, cyclic and non-cyclic 
photophosphorylation, C3, C4 and CAM pathways, factors affecting photosynthes is ; 
respiration - aerobic, anaerobic, factors affecting respiration; biological Nitrogen 
fixation-symbiotic and non-symbiotic. Marks: 15 
Biochemistry: Chemical bonds, pH, buffer; structure, classification and function of 
biomolecules (carbohydrat.es, lipids, amino acids, proteins, nucleic acids and 
vitamins), enzyme-properties, nomenclature and classification as per EC! U B, 
mechanism of enzyme action, respiration-glycolysis, krebs cycle, e lectron transport 
system. Marks: l 5 
Molecular Biology: Gene organization of prokaryotes and Eukaryotes, structure and 
physical properties of DNA and RNA; biosynthesis of nucleic acids; DNA -
replication; RNA translation, mechanisms of protein synthesis. Marks: 15 

BOT-303(P)/ BOTANY PRACTICAL-III Maries : 25 

l. Preparation of map of phytogeographical regions of lndia 
2. Determination of the minimum size of the quad rat by species area curve method 
3. Determination of frequency of vegetation in a community by quad rat method. 
4. Determination of osmotic potential of vacuolar sap by plasmolytic method using 

Rhea/Tradescantia leaf and on ion peel. 
5. Determination of rate of transpiration by Gangong's potomete·r' 
6. Extraction of ch lorophyll pigments from leafy plants by paper chromatographic 

Technique. . 
7. Study of rate of photosynthesis under different light intensitie~. 
8. Determination of RQ of plant materials having fats, protein. 
9. Si mple tests for carbohydrate, protein, fats and nucleic acids 
I 0. Preparation of buffer-Phosphate and Tris acetate buffer 
I I . [solation of DNA from plant seedlings 
12. Field observation of local vegetation and submission of report is compulsory 

Recommended Books 

I. 

2. 

Basic Ecology 

Concepts of Ecology (3 rd Ed .) 

Odum, E.P. 
Saunders, Ph iladelphia, USA 
Kormondy, E. 
Prentice Hall of lndia, New Delhi 

6 
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Maries 75 

1.. ,1,1,,~\ : 
U~-11 -ri ll'l·,,111,ts l,r l,rg11 11is11 linn nnd runcl ion of' ce ll nncl its components : Cell wall; 
plnsmakrnnrn: Lllld,)plnsmie n.:tic11lum: golgi appnratus: ribosomes; mitochondria, 
I l:1:tids :111d 1111rk11s. Strnclme nnrl fiinction or chromosome. Mitosis and meiosis -
their si~11ilk:111,-e. Marks: 15 . 
l1t'l\i'(ll'S: 

i\ kndel is111 : 1.nw nr sc~regnl ion fll 1d i nclcpenclent assortment; back cross and test 
-: n.,ss: ~l:11, i11lcrnc tioll ; ncne expression; Struclure of gene; transfer of genetic 
intl,rnHlti()II : trnnseription; lrnnslation. Protein synthesis; t-RNA. L inkage and 
l rossi11g \Wcr; 11111lntio11 nncl mutagens: chro1nosome alterations - deletions, 
duplkntio11s, trn 11slocntions, inversions; variation in chromosome number: aneuploidy, 
p0lyplL,idy. l~xtra-nuclem i11herilnnec: Sex chromosome and sex determination in 
pln11ts. Marks: 15 
Plant nr · 'ding: 
Principks of plant breeding: breed ing behaviour, sexual, asexual, apom ixis; · 
po ly-mbryony; breeding nlelhocls - conventional; methods of breeding in self and 
cro 's pollinntecl crops; ilelerosis. Marks: 15 
Diotechnology: 

differentiation and 
app licat ion of plant 

Marks: 15 

Dnsi ' nspccts o f plant tissue culture; cellular totipotency; 
morphoge 11es is; Genetic engineerin g in plan t improvement; 
biotechnology in medicine, ngriculture and human wel fare. 
Biometry: 

'cope n~cl npp l icntion; col lection of data. Sample and sampling - theory and methods; 
rn enn, mode, medinn ::ind standard deviation; probab ility; chi -square test and analys is. 

Marks: I 5 
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BOT-,-Hl4 (P)/BOTA \ ' !'HA( Tll'A L -IV Mark~: 1,. . ' 
(. ) · I 1· cl dc1 no11 :;l1;lf i()11 nl · 1'111 f I. To study ce ll stntct111c ro1n l 11 1011 c,1 pc , , , 111111, • 111r1 

111 01111 ti 11g methods . . , . . . . 
, Conipnrati c study ol' Le ll structures 111 0 111 011 ce lls, ,)f Jl l'O,l'Jmi ; Slt1dy 11 ( <.y,, lr,•,1·, 

in Tradcscantio sta111i1wl Ce lls. 
3. tudy or plastids tn exn n1i11e pigment distri bution in plants (c.e. C'n.1·s10 ;u,d 

capsi(: 11111) . . . . 
4. Examination or electron rnicrogrnphs ol'eukaryot,c ce ll s with spec ia l reference to 

organelle. 
5. Examination or various stuges or mitos is and meiosis us ing appro priate land 

materi al (e.g. Onion root tips, Onion nowcr buds, N.heoe, Tradescantia ). 
6. Working out the law or inheritance using seed mixtures. 
7. Callus induction, orga11ogenesis and plant regeneration (rice mature em bryo) 
8. Protoplast iso lation e.g. tobacco, proteins 
9. Preparation of ti ssue cultu re media, sterili zation and inocula tion of plant materi al. 
10. Analys is of data ror mean, mode, median and standard deviation. 

Recommended Book 

I. 

2. 

-, 
.) . 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Molecular Biology of Cell 

Molecular Cell Bio logy 

Principles of Genetics 

Molecular Cel l Biology 

Plant Tissue Cu lture: App lications & 
Limitations 
Breeding Field Crops 

Principles & Practice of Plant Breeding 

Ecology Work Book 

Plant Microtechnique 

Chromosome Technique (Theory & 
Practice) 

. 
, ' 

Albors, GB., Bray, D., Lewis, J ., Raf, M ., 
Roberts, K. & Naten, L.D. 
Garl and Publ. Co., New York 
Lod ish, 1-1 ., Berk, A., Zipursky, S.L., 
Matsudaira, P., Baltimore, D. & Darne l, J. 
W.H. Freeman & Co., New York 
Gardner E.J., Snustad, D.P. & S immons S, M.J. 
John Wiley & Sons, USA 
Nolfe, S. H. 
Wadswooth Pub I. Co., Cali fo rnia 
Bhojwani S.S. 
Elsevier Science Publ., New York 
Pachlmann, J.M. & Sleeper, D.R. 
Longman, London & New York 
Shanna, J.R. 
Tata McGraw-Hill Publ. Co., New Delhi 
Misra, R. 
Ox l'ord University Press, Calkutta 
Johansen, D.A. 
McGranier Hill Book Co., New York 
Sharm a, A. & Sharma, A. 
8utterwo1ihs, London . 

SEMESTER-V 

BOT-SOS/BOTANY - V (Microbial D·iversity, P lant Pathology and Embryophyta) Marks: 100 

Unit l Microbial Diversity - ·History of microbiology, five kingdom system of class ification 
Carl Woese's Three :Domains of li ving organism (Archaebacteria, Bacteria and 
Eukaryotes), microbial .forms- viruses (includ ing prions and viroids), archaebacteria, 
bacteria, algae, fungi and protozoa - their characteristic features, microbiology of so il, 
air and water. Marks : 20 
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\ lnit 11 

\ ) I 1 i l. 111 

Unit IV 

tvli t:rn_hc:: 111_1<1 I l11 11Hu1 Wcl!i1rc l(o le 01· 111icrnhcs in i11rl11:;try (a lcoli<d, an li hiCJlic:;, 
m~,111: ,c. _uc1ch, c11zy111cs, prnlt.!i11s, vil.ami11~, hiofucl), agricullural 111icrobi()lr1f1,Y 
(h1nkrlil 1zcrs and hiopcsti r, irlcs), l'oocl 111icrobiology (food spo ilage; and fouil 
prcservali o11,), medical microbio logy (microbes as pathogenic organisms). Marks: 20 
Pla11l Pathology ·- I lislory of' plant pathology, Koch's postulates of Host patltogen 
interrelntio11, clnss ificnlion or plant diseases on the basis or causal organisms and 
symptoms, studies on symptoms, disease cyc les and control measures of the fol lowing 
diseases - damping-off 01· ~;eedli 11gs, late blight of potato, white rust of crucifers, 
powdery mildew or pea, blast or rice, stern rust of wheat, leaf blight of paddy, citrus 
canker ancl TMV. Marks: 20 
Plant Disease Management - Plant quaranti ne, seed certificat ion, cultu ral practices, 
l'ungiciclcs (c lass i fication on the bas is ol: chemica l nature and mode o f action), 
bio logical control, breeding 1·or res istant varieti es, genetically mod ified plants (merits 
and clen,erits), concept of i11l.egratecl pest disease management. Marks: 20 
Bryology and Ptericlology - Dryophyles as the first land plants, evolutionary trend, 
ecological and economic i1nportancc of bryophytes, brief account ?n the development 
o[ Bryology in fnclia. Origin and evo lution in ptericlophyte's', relat ionship of 
pteridophytes with bryophytes and gymnosperms, heterospory, seed habit and ste llar 
evolution in ptericlophytes, ecologica l and economic importance of pteridophytes. 

Unit V 

· Marks: 20 

Recommend ed Books 

I . Plant Diseases 

2-. Introduction to Principles of 
Plant Pathology 

], Plant Pathology 

4. The Microbial Wodd 

5. Text Book of Microbiology 

G. An lntroduction to Embryophyta 
(Bryophyta) 

7. An [ ntroduction to Embryophyta 
(Pteridophyta) 

8. Morphology of Pteridophyta 

9. Diseases of Crop Plants in fndia:'· 

10. Lab Manual of Microbiologist 

.. 

R.S. Singh 
Oxford & IBI-I Publ. Co., New Delhi 
R.S. Singh 
Oxford & lBH Publ. Co., New Delhi 
R.S. Mehrotra 
Tata McGraw-Hill Publ. Co., New Delhi 
R.Y.Stan ier, J.L. Engrahan, M .L. Wheelis and P.R. 
Painter: Prentice- Hall of India, New Delhi 
R. Ananthanarayan & C.K.J. Paniker, 
Orient Longman, Bombay 
N .S. Parihar 
K itab Mahal, Allhabacl 
N .S. Parihar 
[(itab Mahal, Allahabad 
K.R. Sporne 
B.l. Publications, Bombay 

: .. G. Rangaswamy 
Prentice Hall of r ndia, New Delhi 

: · .. G. Gunasekaran 
New Age Publication 

BOT-506fBOTANY-V1 (Advanced ~-l,a.-1t Taxonomy, Anatomy, Emb1·yology and Palynology) 

Unit I 
Mai-!<S : 100 

Primitive seed plants and Pa laeobotany: 
~oncept of Progyrnonosperms. Diversity among Gymnosperms and· their distribut ion 
1~ Indian sub-continent. Origin and Evolu tion of Gymnosperms. Salient features and 
life cycle of Ginkgo, Tcu.:us and Ephedra. 

Fossil algae and fungi . Prim itive land plants: Rhynial, Lepidodendron, Colamites and 
Sphenophyllum. Fossi l Gymnosperm orders . Cycadofilicales, Bennettitales and 
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1 l 

Cordaitales. Fossil Angiosper111: _Palmoxylon, Enigmocc,i-pon, Sahnianthus. 

Palaeobotany in the exploration of fossil fue ls. Marks: 20 

Advanced Plant Taxonomy I d d . I · 
. . . • 

1 
d p actices of Plant taxonomy. Met10 s an tec1n1ques of 

Objective Pnnc1p es an r C 
b 

. ' ·ation Development of chemotaxonomy, ytotaxonomy and 
her arium prepa1 · 

1 
b· M I I T 

Numerical taxonomy. Biosyste111 atics, Taxono111~ on tie we . o e~u ar axonorny: 
Appl ication of ONA hybridization technique 111 pl a~t Tax~ nomy, Importance. of 
biochemical markers and ONA marke rs in taxono~1c studies. Role of ~otan_1cal 

f I d. nd Taxonom ic Literatures Class ical system. , of C lass 1ftcat1 on: survey o n 1a a , ·. . . . 
Bentham and Hooker Taxono111 ic studies affin1t1es and econom 1c 1m po1iance of the 

III 

following families: Magnoliaceae, Asteraceae, Rutaceae, An.acardaceae, Myrt~aceae, 
Cucurbitaceae, Oipteriocarpaceae, Polygonaceae, Moraceae, RL~b 1ac:ae, 
Apocynaceae, Asclepeadaceae, Acanthaceae, Verb i naceae. A racacea~, Sci tam inae 
(Musaceae, Zingiberaceae, Cannaceae and Marantaceae) Orch1 daceae and 
Cyperaceae. Marks: 20 
Plant Resources - Management and Utilization 
Classification of econo111ic plants, based on their uses. Cyanobacteri a: Spirulina. 
Origin, cultivation and i111 provement of Maize, Mustard, Pea and Banana. Histo ry, 
cultivation and processing of Rubber. Characteristi cs and uses of ti mber yie ld in g 
plants: Dipterocarpus,· Phoebe and Melanorrhoea. Med icinal Plant: Ephedra, 
Carthamus, Aloe vera and Vinca. Pharmacognosy: Aims and obj ects, Collection and 
preparation of drugs . . Importance of ethnobotany in genepool and germplasm 
conservation . Marks: 20 
Anatomy of Angiosperm: t IV 

tV 

Apical meristem and histological theories of shoot and root ap ices. Vascu larization: 
Primary shoots of monocotyledons and dicotyledons. Formation of internodes, 
branchi ng pattern, rno nopodial and sympodial growth. Root-stem trans it ion, Cambium 
and its function; fomi}tion of secondary xy lem, characteristics of growth 1·ing, 
sapwood and heartwoo~. Secondary ph loem, stomata and their types. Anoma lous 
secondary growth in Baiihi11ia, Bougainvillea_and Nyctanthus. Marks: 20 
Plant Embryology and Palyqology: 
Plant Embryology. Micr~sporangium and types of pollen tetrad. Megasporangium a nd 
types of megan~togene~·i~. PQ lien- ·pisti l interaction, compat ibi lity and in com pat ibi I ity, 
syngamy a~d triple fusion. Development, structure and function of endosperm . Types 
of haustona, Em~ryogeny- types. Devel~pment of monocot and dico·t embryos. 
S~1spen:or, ~ynerg1d, polyem?ryony, apo1111xes and their ro le. Pollen prod uction and 
d1spers1on 111 space and time. Role of pollen in taxonomy. Application of 
palaeopalynology, melisso-palyno logy and fo rensic palaeopalynology. Marks: 20 

com mended Books 

Economic Botany 

The Embryology of Angiosperms 

Pa lynology 

Morphology of Gymnosperms 

Taxonomy of Vascular Plants 

Albert F. Hill 
Tata McGraw-Hi ll Publ. Co., New Delh i 
S.S. Bhojwani & S.P. Bhatnagar 
Vikas Publ. House Pvt. Ltd., New Delhi 
M.R. Saxena 
Ox.ford & lB H Publ. Co. Ltd., New De lhi 
J.M. Coul tar & C.J. Chamberlain 
Central Book Depot, Allahabad 
G. l-l.M. Lawrence 
Oxford & 181-1 Publ. Co., New Delhi 
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Ii 1\ I lnndbllok or· Field n11d I lerbnri11111 
Methods 

·1. I\ Mn111 ml or 12Lhnobolany 

~- Pinnt /\nalomy 

9 . /\n fnlroduction to Palaeobotany 

\ 0. The Morphology of Gymnosperms 

\ \. An f ntroduction to the Embryology 
o f Angiosperms 

\ 2. The Morphology of Angiosperm 

I 3. The Class ification of flowering 
Plants Volumes I & II 

14. Plant Systematic: Theory and 
Practical 

15. Plant Systematics: An Integrated 
Approach 

S.K. Jain & IUZ. IZao 
Today & Tomorrows Prin . & Pub!., Nt:w Delhi 
S. l(. Jain 
Scientific Publications, Joclhpur. 
K. Esau 
John Wiley & Sons [nc., New York. 
C.A. Arnold 
Tata McGraw-Hill Book Co., New Delhi 
K.R. Sporne 
B.l. Publications, Delhi 
P. Maheshwari 
Tata McGraw-Hi II Pub!. Co., New Delhi 
K.R. Sporne 
B.f. Publications, New Delhi 
A.B. Rendle 
Vikas Pub!. House Pvt. Ltd., New Delhi 
Gurucharan Singh 
Oxford & fBH Pub!. Co., New Delhi 
Gurucharan Singh 
Sciences Pub!. [nc., USA 

BOT-507(P)/BOTANY - VII PRACTICAL (Based on theory paper BOT-505 and BOT-506) 
. Mad<..S: 100 

l. Preparation of culture media fo,: ,bacteria and fungi (nutrient agar and PDA) . 
2. lsolation of microorganisms (bacteria and fungi) from soil/water/air. 
3. Pure cu lture maintenance of bacteria and fongi. 
4. Staining of bacteria and fungi. · . 
5. Microscopic study of Bacillus, -<;-occ11s, Staphylococcus, Spirillum, Eschirichia, Nostoc, 

A.nabaena, Saccharomyces, Candida, Aspergillus, Trichoderma. 
6. Morphological and anatomical •itudies of different types of root nodules (pea, broad bean, 

Mimosa, Sesbania). · · · 
7. Demonstration of Koch's postulates. 
8. Symptoms, causal organ isms and niicroscopic studies of diseased plant specimens included in 

theory sy I la bus. 
9. Demonstration of commercial fungicides and equipments for field application 
I 0. Comparative studies of thal I us and reproductive structures of Riccia, Anthoceros and 

Polygonum. . 
11. Comparative studies of morphological and anatomical structures of Lycopodium, Selaginella 

and lvfarsilea in relation to ste llar evolution ·and ii'elefosp6"ry. · . 
12. Gymnosperm and palaeobotany: 

Ginkgo and Tmifs - Temporary mounts of transverse sections of young and mature stems, 
radial section and maturation secondary wood; transverse and ve1tical sections of need le· 
whole mounts of mature m icrospores, young and mature embryo. ' 
E~hedra - T.S. of node and internode of stern, whole mount of epiderma l peel, L.S. of Leaf, 
m1crospores and embryos; permanent preparation of anther and ovule . 

13. Examination and c lassification of specimen/slides of the fossil plants as per syllabus. 
14. Aclv~nce plant Taxonomy: Description and classification up to genus of a representative 

species _from each of the angiosperm families mentioned in the theory. 
Magnol1nceae: Michelia 
Brassicaeae: Brassica/Cardamine 
Rutaceae: Citrns 

Fabaceae: Cro talciria/Vig11a/C ass ici/Caesalpinialivfin1osc1/ Acacia 
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5. 

G. 

7. 

l 8. 
l 9. 

tvl v' I t I l ' c' I Ir' : r , ' '//'"'I'., 11"' ii I,: II i , ' , / I,/ , I w 1, 

/\ 1·\l'lll diwrnr A/, 111,1: 1/1·1, I 
l 0

\1\ '. lil l il l l\l' llll : 1.111111 
l,1 1h i11\ ' ('.l l1: 1\ /11,1·,1·, ,,·11,/,, 
i\p11t:y1111C'l',l'l\1 : I '11/t'II 

/\ );l:lcpi11d111', r.llr'. : ( ', ,/11/1 tJ /lf,•,/,il,,:, ·l, ·t ill/.',' 

/\l:t111ll111 L:c11c: .!11.1·111 ·/11/,i /i//1,,r, ul,t 
Ycrl,i11nL:cnc / )111·,1111,1/ /,1 1111111111 

1 'u I y 1.1,u II ttGr.11c: / 'o I )1,1;01111111 

Orcltidn1.:cnc: /l,• 11,lul l J,·1ul/'/!l1l11111 
Sci t:11, ii11r1c: M 11.1'11/ ( ',1111111/ Mr11·u11l11//. lrt}:/ II(' I' 
1\rccnccac : I '/1u,·11i1 

Cypurnccm:: ( 'y11r11s , , . , , . , , ,., . 
Uli liznt iumd' pl11 11I :: 1111111 :, 111111dH1l111.1y: / :,d l1:1 :li1111 1111,I 1il1:11lt/1r::i l1 1111 r,1 five plr.1nL, each used as 
a su11rcc u l' curl1\ll1 ydrnl1\ l'n il 1:i 11 , w111H I, ,,ii ,::,:,:ii , ::11i1 :1: 1111d m 11di1_,1c11I r111~l dru_ng. Pre1_)ara.1.ion 
ul' drnrls ClJ t1l 1d1ii111 •, the 11c1·cL:11l1q 1,1 : 1,l ' 1:11 rl 11J l1 ytlr;ll 1: r;!/1 il ,ii11 , 11r"l e1n c(J111a111, o il contain, Isom 

livu di1Tcru11I ::pcl~k:: c: 11 :lt l'rn111 i11 l1:n11:I rl11l11 . . 
A 11nl01 11 y: Pn:purn1iu11 111' \il '. 1'11 111 11r:1il/::t11 1ipcn11 ;1 11c:11 I •;lirlc::; /c,r I.lie ~; ludy of anomalous 
sccu11dary gruw ll1 i11 pl1111I :: i11c l1.1d1:cl 111 lfo: 111~:(/ry p11pr. r (JJr,11hlc Slaining). 
Embryu lo!',Y 1111d l':liy11() lo1•,y: l·'.x :u1li1111tir ,11 or· cl,:rin:d ;111d di:;:;cclcd w l1 rJ lc m ount permanent 
prcpurutiun ul· vario11:: ::lnl( :t11r1 :i: 1111:111 i1J11 c:rl i11 1111:ory pnpcr. /> rcrwnllion or stained slides of 
c11closp<.;rn1 u11d t:111l,ryo. '1' (1 !: l11dy. Ili c: 11,en11i1111l irn1 p,:rcc11l.agc of' po llen gra ins. /Jreparalion of 
pollen slid1.,;s by uG1.,;to ly:; i:: 1111;ll 1q1I. I ll:::criplin11 ;, 1111 illu ~;l.ral.im1 of' :Jix sc lectccl po llen/spore 
ty p1.,;s. · 

ldentificatiun a11d pr<.;pc1rnlin11 ol"i'ield 1101.c:; on O pl;111I. ::pcc ic:-: in l11e field . 
An 1.,;xlcrnul liGld ::1.1 1dy lrn1r· tc', 11atiomilly imporl.a11l bo tanical gardcns/herbaria/ 
sancluari 1.,;s/rcs1.,;arcil labornlurit:::, etc. a11d :.1 1b111i !;:; io11 of'Lhc ~;Ludy report is compulsory. 

S 11'. l\1 J1:~;'J' J\:H. Y f 

BOT-G0tl/BOT/\l'IY - ·vui ' O~c(i'li',if >< ji'i:ni i,'.i'il,.~:~f;·11~;i~Y::tili! 
0

IYHllc'cf1J'ar Bloiogy) Marlc.s : 100 

Unit l 

Unit f1 

Un it fl I 

Yt:gcla(ion and I\Jalurnl rc[;ourccr;: Ucl.ail cd stLicly or the vegetation and flori stic 
rcgio11s of' l.11clia-evcrgrcen, dc(.; iduous, mangrove forest. Natural resources-forest 
resources, conservc11.io11, nforcslat ion, social forestry, agro fores try-timber extraction 
darns and tl1cir cth:ct:; · · M.incrn l rcsou rccs-watcr resources- floods, drought, Energ; 
resources-rencwablc Ull(I 11un-rencwab lc resources. Marks: 20 
Ecosystc1-r1s ai 1cl Po lluli o11 : Phys ic.:a l en vironrncnl; biotic env ironment; biotic and a 
biotic interaction, CO ll(.;Cpt of' liabil.al. and niche. 13cosystem-bas ic component of 
ecosystem. l::, 11c1·sy f'low in cco:jy:; tcrn, trnpl1ic levels, Environmenta l pollution-Major 
po llutants-a ir and wa ler and so lid, pol lulion-control measure; C limate change and 
G lobal warming-cnvirn11111cntal revolution. Diocl iversity- concept o f biodiversity. 

Marks : 20 
Plant physiology: t\bsorption of waler, Absorp tion of mineral elements-roots as 
absorbing surl'accs-pass ivc and active absorpti on. Physiological ro le of micro and 
macro clcments-lheir defic iency symptorn s. Phases of Growth-growth curve, Plant 
horm ones (Auxi ns, Gibcrcllins, Cytokinins, Ethylene, Abscisic acid)- physiological 
functions, senescences, photoperiod ism, physiology of flowering­
PhoLomorphogenesis: phyLochrorncs, physiological role. 
Photosynthes is - Significance- light reac tions, Calvin cyc le, photorespi ration, Laws of 
limiting fo<.;tors, chernosy11thes is-a brief accounl. Pentosc Phosphate Pathway, 
B iologica l 1,lilrogen li xulion-mechan isrn , elerncntary knowled ge of Ni/. Nod, Hup 
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llnit l\/ 

Unit \I 

~cnes nnd kghae1noglobi11 Stress plant phys iology (Pr inciple~ and appl ic,1tio11J . 

Mark·, : 20 
P.iochen,istry : Water as universal so lvent, weak interactions in aquco1 1'.; jy•,tem, 
Principles of biophysical chemistry (pH, buffer; reaction kinetics, thermodynam1cr; 
[\nd colli gnt ive properties), Oioenergetics, ~nzymes and enzyme Kinetics, enzyme 
regulation, lsozy rnes; Respiration-glycolysis, l(reb 's cyc le, Fermentation, Ox id ative 
phosphorylntion, ATP synthesis. 13iosynthesis of Nuc leic acids and Protein synthesis. 

Marks 20 
tvlolecular Biology: Gene strnctures, expression and regulat ion: Gene organisat ion in 
prokaryote and eukaryotes, Operon concept; gene regulation in prokaryotes and 
eukaryote, positive and negative gene regulation; interrupted genes in eukaryotes; 
RNA splici ng; in RNA stability. 
Recombinant DNA technology; Restriction endo nucleases prokaryotic and eukaryot ic 
c lone vectors; genomic and DNA li braries; various techniques of gene mapping and 
concept of DNA fin gerprinting; polymerase chain reaction; DNA sequencing. 
Nucleic Acid: Composition of nucleic Acids; DNA structure; A, B and Z forms of 
DNA; denaturation and renaturati on of DNA; Chromatin structure; DNA rep I ication 
and recombinations; DNA polymerases; different fo rms of RNA. 

Marks: 20 

Recom m en ded boo lcs 

l. Fundamentals of Ecology 

') Concepts of Ecology 

3. Environmental stud ies 

4. Applied Ecology 

6. Plant Physiology 

7. Plant Physiology 

8. Plant Biochemistry 

9. Princip les of Biochemistry 

10. Biochemistry 

I I. Fundamentals of Biochemistry 

12. Ce ll and Molecular Biology 

Odum E.P. 
Prentice Ha ll of lndia, New Delhi 
Kormoncly, E. 
Prentice Hall of India, New Delhi 
Chary, S.N. 
Mc. Millan India Ltd. 
Newman, E. l. 
Blackwell Scient ific Pub!., London 
Ting LP. 
Addison Wesley Pub!. Co., Phillippines 
Taiz L. & Zeige E. 
Sinauer Associates Inc., Massachusetts 
Goodwin TW & Mercer E. I. 
Pergamon Press, Oxford 
Lehninger A.K., Nelson D.K.&Cox MM 
CBS pub!. & Dist. , New Delh i 
Lupert Stryer 
Freeman r nternat ional Edn., USA 
Ja in J.L. 

, S. Chand & Co., New Delhi 
De Robertis EMF & EDPDe Pobertis 
Bl Waverly Pvt. Ltd. 

BOT-609/BOTANY - lX (Cell Dio logy; Gene ti cs; P la n t b r eed in g, Bi0tech n ology and 
Computer App lica tio n) Maries: 100 

Unit I Ceil Biology: 
The Cell: Historica l back ground; Ce ll theory . Kingdom-wise ce ll size and cell 
structure; Co_rnparative account of prokaryotic and eukaryot ic eel l; Characteristics of 
archaebacteria and rnycoplasrna . 
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\ 
. t .. nuclear envelope and nuclear pore co111p 1c.., . 1 ... •,.-· .b s· Ultrast1uc u1e, d I . " , ' f 

Nucleus and n osorne · . ONA and Histones; nucleosome an 11ghcr level or 

.t n 

.it III 

, . .t lY 

dit V 

nuclear matrix and nucleoplasm,I . Ribosome structure ; prolcaryo ti c , eukaryotic· 
. . . ntrornere and te ome1 e. ' . 

organ1 sat1o_n, ce d their functional significance . 
organelle ribosomes an . . structure and biogenes1s; O rganelle mcrnbrane 

. h d . and chloroplast: origin, . . I d M ,toe on non . 
1 1 

mplexes· variation tn size, s ,ape an nu111 bcr· 
. t · of macromo ecu ar co ' . . ' 

and organisa ton 
1 

. t cti ons· organe lle gene organ 1sat1on. 
f I f ds· organelle nuc ear ,n era ' 

types O Pas 1 ' . f G 1 . Comp lex.· endoplasmic reticulum; lysosom es; 
Structure and function o o g1 ' I 

. . d lyoxysomes· Cytoske eton 
microbod1es peroxoys?~e anlt·g t·a,cture· c'hernical constituents and rnodels of ce ll 
Cell membrane· ng1n, u ,as 1 ' · 1· ·d 

· · · . . I f various membrane proteins, 1p1 s and 
membrane organisation, 1 o es o . . _ d . 1. 
carbohydrates; role of ion channels and pumps tn eel lular transpo1 t an s1gna~,:~l~s: 20 

Genetics: . . k C. d test Cross · Gene 
Mendels' experiments and principles of 1nher1t_ance; Bae I ass an . . , .. . · 
interactions and modified dihybrid ratios- Complementary, Supplernentat y, epIStat ic 

and duplicate factors. . 
Multiple allelism: Multiple alleles in Drosophila (eye co lour), man (b lood gt o u ps), 

Plants (self-incompatibility) . . 
Quantitative genetics: Quantitative traits and quantitative genetics; the rnultt pie ractor 
hypothesis. Marks: 20 

Plant Breeding: 
Types of plant reproduction: Vegetative, sexual and apo1111x1s; their e ffect on 
generating and fixing genotypic variation. 
Methods of plant improvement: Pure line and mass selection; hybridization in se lf-and 
cross, pollinated Crops; introduction and acclimatization Hybrid vigour. 
Mutation and Polyploidy as methods of Plant improvement. Marks: 20 
Biotechnology: 
History, definition and scope; Cellular differentiation and totipotency; Organogenesis 
and embryogenesis; protoplast isolation and cu lture; Somatic hybridizat ion; c lo nal 
propagation; Genetic engineering of plan ts; Vectors for gene delivery; se lectable 
markers and reporter genes; methods of gene delivery; Agrobacteriwn - the natural 
genetic engineer; sa lient achievements in crop biotechnology (with suitab le examp les) 
and prospects. Marks: 20 
Computer app lication and Bioinformatics 

Computer organisation programming principles; programming language; Internet and 
its app lications; communication tools - word processing, spread shee t and 
presentation of software; Concept of database, Applications o f Computer in 
Biological Sciences; introduction to biostatistical analysis of data; Application 
so ftware for Botany. ·· 

Bioinformatics - introduction and asses of bioinforrnatics tools. Marks : 20 

ccommended Books 

Molecular Biology of Cel l 

Molecular Cell Biology 

Principles of Genetics 

14-

Albors, G.B., Bray, D ., Lewis, J., Raf, M ., 
Roberts, [(. & Naten, L .D. 
Garland Publishing Co., New York. 
Lodi sh, H., Berk., A., Z ipursk.y, S. L., 
Matsuclaira, P., Baltimore, D. & Darnel, J . 
W.H. l' reeman & Co., New Y ork 
Gardner E.J., Snustad, D .P. & Sirnrnons S. M.J. 
John Wiley & Sons, USA 



~- l)lant Tissl\c C: t11!11re: /\pplicnlic,111s Sr. 

~1111 It\ S. 11. 
Wndswtlulli P11hl. ( '.o. , C11lifi1rnin 

l\l10jw1111i S.S. 
I .imitnt ions 

(1. !\ reed ing Field Crops 

7. Princ ip les & Practi ce of Pl ant nreedi11 p, 

l·'. lsev icr Si..: it:11 cc l 111h11 sl1 i111\, i'kw Y11rk 

l11.1cltl 111n 1111 , J.tvl. &. Sleeper, 1).1( 

Ln11gn1rn1, I .ti11tlo 11 & N ew Ymk 
Silnr111n, .I . It 

8. Ecology Work Oook 
'1'11\n tvlc irnw- l-l i ll P11hl . Co., New l)cllli 

tvlisrn, It 

9. Plant Microtechniquc 

I 0. Ch romosome Technique (Theory & 
Practi ca l) 

I I. B i oin forrnat ics: Scquei1ce and Structure 
A nalys is 

12. Introduction to B io informatics 

13 . Bioinfonnatics in Bio logica l Science 
and Medicine 

OxJorcl U11i vcrsily P,·c.ss, Cnlc11l.ln 

Jolw11se11, I )./\. 
M cGrnw- ll ill o. Inc., New York 

Slinrrna, /\. & Sharma, /\. 

IJuttcrwmllls, l .... onclon 

David M o11nl 

All.wood, T.K. & Parry Smith, D ..I . 
Pearson [cl ucati on /\sin 
Rashidi, I-1.H. & Buch ler, L.K. 
CRC Press, London. 

BOT-Gl0(P)/BOTANY - X PRACTICAL (Ilnscd on th eory papers BOT-608 and IlOT-609) 
Maries : 100 

1. Fie ld observation of loca l vegetati on 
2. Study of structure o f a plant community by random & belt transect methods 
3. Determinat ion of density and abundance of vegetation in a community by using minimum size 

of quadrat 
4. Determination of physical characteristics of soi l like pH, Temperature and moisture content 
5. Water ana lys is (determinat ion o f chlorine, dissolved CO2 and 0, in water and measurement of 

pH) 
6. Determination of disso lved oxygen and biochem ica l oxygen clemancl (BOD) in unpolluted and 

polluted water. . , 
7. Determ inat ion of stomata I frequently using lear epiclenTrnl pee ling/impress ion 
8. Separation of plant pigment by paper chromatography technique and chemical method 
9. Iso lation of chlorop last and demonstration of !-!ills activity. 
I 0. Estimation of starch in photosynthesizing leaves 
11 . Estimation of prote in by Bradford method 
12. Paper chromatography separation o f amino acids 

13. Measurement of pH of beet, carrot, potato, tuber, Amaranthus leaves and sap of water 
hyacinth. 

14. Study of Ce ll structure from onion leaf pee ls; cle1nonstrat ion of staining and mounting 
methods 

15. ~omparative study of ce ll struct11re in On ion cells, Hydrilla and Spirogyra. Study of cyc los is 
rn Trc1c/esca11 ta stamina/cells haire. 

16. Study of plastids to examine pi g1nent distribution in plants (e.g. Cass ia, Lycopersicum, 
Capsicum) 

17. Examination_of electron rni crographs of eukaryo ti c cells with specia l reference to organelles 
\ 8. Study _of vari ous : tage of rnitosis:ancl meiosis using appropriate p lant material (e.g. root tips, 

tlowe1 buds of onion/pea/broad bean). 

l9. De~ermination of chromosome counts from dividing pollen mother ce ll s root tips anu 
1
Jolle11 

grarns. • ' 
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2.0. 
21. 

22. 
23. 

24 . 

25 . 
26. 

27 . 
28. 
29. · 

30. 
3 l. 
32. 
33. 
34. 
35. 
36. 

Preparation o[karyotypes from divid ing ro~t_tip ce lls ~n:1 pol!cn grr1 ir 1!: 
Detection of aromatics in chromosome pamng and d1sJunct1 on caw;c.:d fJ1/ rr1111,, 11 1 ;~,~, ,(:', ,, 

,,, ' ' 
structural alterations of Chromosome. 
Preparation of chromosome maps .from 3-point test cross data. 
Correlation of floral structure with pollination system (e.g. Salvia, Se,YC1mu111, /J i,,·um, /,athyr,.,. 
Triticum, Oriza, Ricinus). ' 
Field exploration fo r detection of male sterile plants an9 estim qtion of their pnlle11 f,;rtilif,:; 

111 
locally grown crop plants e.g. tomato, lenum etc. 
Estimation of pollen ovu le rat ios arid its bearing on po llination system. 
Emasculati on and bagging of flowers of Brassicaceae, Poaceae, Pap i I ionaceae, lvlalvaccr,.r~ ,;t,,. 
pollinating them manually and estimating fruits and seed set. 
Preparation of tissue cu lture media, sterilization and inoculation of plant materials 
Demonstration of techniques of in vitro cu lture of var ious exp Ian ts. 
Isolation of plant protoplasts (e.g. tobacco, petunia) using enzymes availab le cornmcrciall:; 
and estimation of their yield 
Iso lation, purification of DNA from plant materials 
Separation of DNA fragments through gel electrophoresis 
Isolation of plasm ids for Bacillus/Pseudomoncis 
Hybridization experiments - F1 and available F2 material ~na lysis for specific character. 
Determination of mean, standard deviation, using MS Excel/SPSS 
Prep.ara.tion of presentation of ce t"l organelles, using MS powerpoint or similar packages 
Retrieving the botanical articles from internet 
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SYLLABUS 
l◄ OH. UNTER GRADUATE COURSE: B.Sc. (General) 

( Sernester V & VI) 

Paper N . 

BOT - 505(G) 
( LE TIVE) 

BOT - 505(P) 

BOT - 606 (G) 
(ELECTIVE) 

BOT - 506(P) 

Subject : BOT ANY 

Title of the paper 

Botany - V (G) (Microbiology, 
Plant Pathology, Archegoniate, 
Taxonomy, Developn1ental Biology 
and Plant Resources 
I. Microbiology & Plant Pathology 
I I. Archegoniate and Pritn itive seed 

plants 
11 I. Advanced Plant Taxonomy 
IV. Develop1nental Biology 
V. Plant Resources 

Practical 
Botany - VI (G) 
(Plant Physiology, Molecular 
Biology, Genetics, Plant Breeding, 
Ecology and B ioinformatics) 
I. Plant Physiology & 

Biochemistry 
II. Cell & Molecular Biology 
III. Genetics, Plant Breeding & 

Biotechnology 
IV. Ecology & Environment 
V. Computer Application & 

Bioinformatics 
Practical 

Marks allotted 
Theory/Practical 

75 

15 

15 
15 
15 
15 
25 

75 

15 

15 
15 

15 
15 

25 



MANIPUR UNIVERSITY 
SYLLABUS 

FOR UNTER GRADUATE COURSE : B.Sc. (General) 
( Semester V & VI) 

Subject : BOT ANY 

SEMESTER-V 

BOT - 505(G) (ELECTIVE) /BOTANY - V Marks: 75 

(Microbiology, Plant Pathology, Archegoniate, Taxonomy, Developmental Biology 
and Plant Resources) 

Unit-I Microbiology and Plant Pathology : 

History of microbiology, Archaebacteria, Bacteria, Eukaryotes, Microbiology 
of air, soil and water, Microbes in human welfare (industry, agriculture, 
medicine and food), 

History of Plant Pathology, Koch's postulates, Studies on symptoms, disease 
cycle and disease management of white rust of crucifers, powdery mildew of 
pea, stem rust of wheat, citrus canker, rice blast. Concept of integrated 
disease management (IDP). Marks: 15 

Unit-II Archegoniate & Primitive seed plants : 

Bryophytes as primitive land plants, evolution and economic importance Q i 

Bryophytes, Stellar evolution in Pteridophytes, heterospony, seed habits 
Economic importance of Pteridophytes. Distribution of Gymnosperms i1 
India. Salient features and life cycle of Ginkgo and Ephedra. Primitive lam 
plants -Rhynia, Lepidoderdron, Sphenophyllum. Fossil gymnosperms order -
Cycadofilicals. Marks : 15 

Unit-ID Advanced Plant Taxonomy 

Aims and objectives of Plant taxonomy, methods and techniques <.. 

herbarium preparation, Concept of chemotaxonomy, numerical taxonom) 
molecular ' taxonomy, Role of Botanical Survey of India and Botanic, 
gardens. Taxonomic studies & economic importance of the families 
Magnoliaceae, Myrtaceae, Rutaceae, Asteraceae, Apocynaceai 
Acanthaceae, Musaceae, Zingeberaeceae, Orchidaceae. Marks : I: 

Unit-IV Developmental Biology : 

Apical meristens & theories of shoot and root apices, vascularization, primar 
shoots of monocotyledonous & dicotyledonous plants, Cambium and i 
function, formation of secondary xylem (wood), sapwood and heart woo1 

~evelopmental biology of male and female gametophytes, pollen pist 
interaction, compability & incompatibility, syngamy & triple fusirn 
Delopment of monocot and dicot embryo, Application of palynology _ ro 
of taxonomy and melittopalynology. Marks: 1 



\ lnlt-V Pinnt RcNoun·cN : 

C'lnssili ·ulln11 ol' · 'U1H1111I · pl1111ts huH d (>II llilll1' 1111·11. ( >l'l1-d11, c11lll v111 lo11 & 
improvcnicnl or lllui:,,, -. 111uslunl, p ·11, t i111hu1· yluldi11K pl1111l n / Jl11lf 1l'fH'fll'l'""'• 
/>lioehe, mcdici1111I pl1111ls 1/lol'~ve1·,1 & /1/11, ·,1, ( 'y 1111ol>11cl ·1·l11 ,~J1/r11l/11r1 1111 
single cell prol ·in . l111porlu11 ·c ol' l1111ohol1111y 111 /1. ·11 • p11ul & 11, ·rir,pl11111 11 
conscrvution, Forest resources u11d Iii ·Ir co11. ·rv11llrn1, A 11,rnl i 1t· 'll ll)' 1111<1 111 1 ·iul 
forestry. Murlrn : I~ 

BOT - 505 (P) / BOTANY PRACTICAL-V (l1:1,1r.C'l'IVli:) 

I . Preparation or culture mediu for h11cteri11 u11d lt111gi (11utrlc11I uv,ur mcdiu :rnd 
PDA). 

2. Isolation of microorgunisms (bucteriu u11d l'u11gi) fro111 soil/ wutcr / uir. 

3. Staining of bacteria and fungi. 

4. Microscopic study or Rhizohl1m1 /Jadllffs, Noslo<·, Ana/)(Wrtll ( 'and/du, 
Aspergillus, 11·ichoder11w, ,",'acclwnm1yces. 

5. Symptoms, causal organisms und microscopic studies of' diseased r,lant 
specimens included in theory syllubus. 

6. Studies of fossil slides included in the theory syllubus. 

7. Description and classification upto genus or u representative species from each of 
the angiospermic families mentioned in the theory 

Rutnua : Citrus 
Magno I iaceae : Michelia champaca 
Myrtaceae : Callislamon 
Asteraceae : Eclipta I Gynura 
Apocynacea: Vinca 
Acanthaceae : Justicia I Adhatoda 
Musaceae: Musa I Canna 
Zingeberaceae : Zingiber 
Orchidaceae : Dendrobium I Vanda 

8 Collection and identification of three plant species used as sources of 
carbohydrate, timber, drug and medicine. 

9. Study of different types of ovary. 

I 0. Study of four pollen types. 

Recommended books: 

I . Plant Diseases 

2. Introduction to Principles of 

R.P. Singh, Oxford & IBH Pub. Co., New 
Delhi. 
- do -



3. Plant Pathology 

4. Text Book of Microbiology 

5. An Introduction to Embryophyta 
(Bryophyta) 

6. An Introduction to Embryophyta 
(Pteridoohyta) 

7. The Embryology of Angiosperms 

8. Taxonomy of Vascular Plants 

9. A Manual of Ethnobotany 
10. Plant Anatomy 

11. An Introduction to Paleabotany 

12. Plant Systematic : An Integrated 
Approach 

R.S. Mehrotra, Tata McGraw-Hill Pub. 
Co., New Delhi, 
R. Ananthananarayan & C.K.J. Paniker, 
Orient Longman, Bombay. 
N.S . Prihar, Kitab Mahal, Allhabad. 

N.S. Prihar, Kitab Mahal, Allhabad. 

S.S. Bhojwani & S.P. Bhatnagar, Vikas 
Pub. House Pvt. Ltd., New Delhi. 
G.H.M. Lawrence, Oxrford & IBH Pub. 
Co., New Delhi. 
S.K. Jain, Scientific Pub., Jodhpur. 
Kl Easu, John Wiley & Sons Inc., Yew 

York. 
C.A. Arnold, Tata McGraw-Hill Book 
Co., New Delhi .. 
Gurucharan Singh, Sciences Pub., Inc., 
USA. 

SEMESTER-VI 

BOT - 606(G) (ELECTIVE) / BOTANY - VI 

(Plant Physiology, Molecular Biology, Genetics, Plant Breeding, Ecology am 
B ioinformatics) 

Marks: 75 

Unit-I Plant Physiology and Biochemistry: 

Availability and importance of essential elements, physiological roles o 
essential elements & their deficiency symptoms. Growth, phytohormone 
(auxin, gibberellins & cytokines), Photosynthesis (Light and Dark reactions 
Comparative Studies of C3, C4 & CAM cycles. Biological nitrogen fixation. 

Water as universal solvent, weak interaction in aqueous system, bas1 
thermodynamic concept (bioenergetics), Enzyme kinetics, Respiratior 
glycolysis, Kreb's cycle, Fermentation, Oxidative phosphorylation, AT 
synthesis. Marks : 1 ~ 

Unit-II Cell Biology and Molecular biology: 

The cell-historical background, cell theory, comparative account c 
eukaryotic and prokaryotic cells. Mitochondrion & chloroplast-ultrastructun 
origin and function. Nucleus, ribosome and chromosome- ultrastructure an 
function. 



uclcic acid : Composition of nuck:ic acid, DNA- structure and replication, 
DNA polymerases, dilTcrcnt forms of RNA. Gene- structure, expression and 
regulation. Opcron concept, gene regulation in prokaryotes and eukaryotes. 

Marks: 15 

Unit-Ill Genetics, Plant breeding and Biotechnology: 

Mendel's experiments and principles of inheritance, gene interactions and 
modified dihybrid ratios - complementary, supplementary, epistatic, 
duplicate factors, Multiple allelism, Multiple alleles in Drosophila (eye 
colour) and man (blood group). 

Types of plant reproduction, methods of plant improvement, pure line and 
mass selection. Introduction and acclimatization, hybrid vigour, 
Hybridization in self and cross pollinated plants. 

History, definition, scope of biotechnology, cellular totipotency, 
differentiation. Organogenesis, embryogenesis, Application of biotechnology 
in agriculture, medicine & human welfare. Transgenic plants. Marks : 15 

Unit-IV Ecology and environment: 

Physical environment, biotic environment, abiotic and biotic interactio~. 
Concept of habitat & niche. Ecosystem and its components. Energy flow m 
ecosystem.; trophic levels. 

Environment pollution (air, water, soil, noise) and control measures. Global 
warning & climate change and its impact. Bio-diversity - concept and 
conservation of biodiversity. Marks : 15 

Unit-V Computer application & bioinformatics 

Organization of digital computer : word processor, spread sheet, presentation 
of software, concept of data base, internet & its applications, communication 
tools, computer application in plant sciences. 

Bioinformatics - introduction & access of bioinformatics tools. Marks : 15 

BOT - 506 (P) I BOT ANY PRACTICAL-VI (ELECTIVE) Marks : 25 

2. 

3. 

4. 

5. 

6. 

Study of various stages of mitosis and meiosis using appropriate plant materials 
(root tips, flower buds of onion/ pea/ broad bean). 

Separation of plant pigments by paper chromatography technique. 

Separation of amino acids by paper chromatography technique. 

Determination of stomata! frequency using epidermal peeling / impression. 

Measurement of pH of beet, carrot, potato tuber and Amaranthus leaves. 

Preparation of tissue culture media, sterilization and inoculation of plant 
materials. 



7. l 1n t\$lr·,ti n t ft' ·hniqu s of in itr) "' tilturc or cxplants. 

8. l :t :nnin lt~ )t1 t !' icnsit.1 nnd nbundnn .. of v 'gct:ation in a community by using 
n11ntn1un1 $tZ' t t 1u u.irut. 

Q. I t nninntion of r h 1si -- ,l ·hurn t rL ti s of soil like pl-I. moisture content and 
t 'lllf "rntUl'l:. 

l 0. D "t nnin lti )n )f dissol d _ nnd 0 2 in wat r samples. 

l l . otnpnrntiv stud I of .. "ll tru ·tur" in nion cell , J-lydrilla and Spirogyra. Study 
f ·l )si in Trad ,,,,c 1nti 1 stnmina / cell hairs. 

l -· O~t "nninution of tn nn and t ndard d viation using MS Excel/ SPSS. 

l . Fi "ld bs rvati n fl ·al v getation . ..., 

Reconuuended Books : 

l. 

4. 

5. 

6. 

Fundan1enta l f E 

Envir mn ntal tudie 
Plant Ph , i log 

Prin ipl of Biochemistry 

C II and Molecular Biology 

Principles of Genetics 

Odum E.P., Prentice hall of India, 
New Delhi. 
Chary, S.N., McMillan India Ltd. 
Ting I.P., Addison Wesley Pub. Col, 
Phillipines. 
Lehninger A.K., Nelson D.K. & Cox 
MM, CBS Pub. & Dist., New Delhi. 
De Robertis EMF & EDPDe Pobertis 
Bl Waverly Pvt. Ltd. 
Gardner E.J., Snustad, D.P. & 
Simmons S.M.J., John Wiley & Sons, 
USA. 

7. . Principles & Practice of Plant Breeding Sharma, J.R., Tata McGraw-Hill Pub. 
Col, New Delhi. 

8. Ecology Work Book Misra, R., Oxford University Press, 
Calcutta. 

9. Introduction to Bioinformatics Attwood, T.K. & Parry Smith, D.J. 
Pearson Education Asia. 


