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I 1 ..a.

M. Sc. (Botanv) - I't Semester
BOT - 101 - Biology and Diversitl,of Virus, Bacteria and Fungi (Core Course)

Credits: 4 l'Inrks: lll{}
Time:3h Theorl:70

IA:3{}
Note for the poper setter: The Ercstion paper rrill consist oJ'nine questions in all. 'l-he.tirst qtr(.\'!r()t:
y,ill he compulsorlt and v,ill con.rist o_f .five shorl que,stion,s of 2 ntcrks eoch cotering tht: vlittlt'
s),llabus. In odclitian eight more questionsv,ill be sel unit-tt'ise comprising of lv,o ques[ions fi'{)ttt ('tt(i:

al'lhe "fbur unils. l'he candidate,e are reEtired to attefitpt .fottr more questiorts se lec'ting Gt !€G.\! oti,'
rlueslion .fi'am e ach unit.

{, nit*I
Viruses: Characteristics and uitrastruclure of virionsl isolation and purification. clicniicai ila1tii'c.

replication. transmission and economic irnporlance of virttses.
Phytoplasma: General characteristics and role in causing plant diseases.

TJI{IT_II
Archaebacteria and eubacteria: Geueral account; ultrastructt"tre. nutrition and reproduction: econolnic
impofiance.
Cl,anobacteria: Salient features and biological importance.

TTNIT_III
Mycology: General characters of ihngi. their significance to human, Organization ol'thailLrs. ccii riaii
composition, nutrition (saprobic, biotrophic. slrn[riotic). reproduction. kind-s of si-rores.

Irungal classification. general account o1' Mastigoml'cotina. Zygom,r,cotina. ,,\si:ont-r colinrr.

Basidioml,cotina and Deuteromycotina.
T]NIT_IV

Heterokar,vosis. heterothallism, parasexualit,v, sex hormones. mycorrhizae and predace-rtus tung,.
Lichens: structure. reproduction and economic intportance.
lnrportance of fungi in different microbiological and Biotechnoiogical proccsscs: rolc r-rl lirngi rr,

indLrslrv (Alcohol). medicine ('Antibiotics and steroids) and food (edible nrLtsht'ooms).

Suggr:stetl Readings:
l. Tortora c1al.200l. N,[icrobiologl,: i\rr irrtrodr:ction. r\ddison \\'eslev LLlrgnlur. Nr:i,, \'trt'ii.
l. llrrcl< Biology of N{icroorganisnrs: b1'Macligan. N4ortinko i'.:rtl Parkcr (20(}0). l)rt:tttir:.: llaii.
.1. \4icrobiolog;-: by Prescott. L.l\4., Ilarley..l.P. arrd Klein. D.A.(1992). \\/CB I'uhlislrcr''.
4. Introductory N,lycology: b1, Alcxopoulos. (1.i. ct rtl. (199(r). .lohn Wilcl'& Sotts,

5. Arr Irrtrotluction to Fungi:by Wcbster'. J. (1985). (lamtrriclgc LIniv, I)rcss.
(r. IntrotluctiontoPlantVinrscs: byMarrtlalutr,.(1.1..(197B).Chancl &('o..Nct't, I)cllri ,\srios.(i.\.

I 
()97. I)larrt Pirthology. Acarlem ic I'ress. Ltttttlott.

7. Alcxol'lrlulus. C..1. ct al. 1996. lntrocluctor'1, \,'llrclrlogy..lohn Wilcy & Sotts. lltc.
t{. Mchnrlr'a, It.S. and Ane.ia. l(.R. lt)911. An inlnrrluction to Ml,cology. Nclv Agc lrttcrntcriiulc.
(). Wchslcr..1. 1985. Introduction 1o lrrrrrgi. ('arnbridgc t)nivcrsitl, I)rcss.

10. N4icrolriolugyc;li'Reviscd lldition. llrcsctttt L.N{.: Ilarley'.1.['. (2013)'latl \1c(irirrv llill" t,54.
I l. l\4icrotriology. I)clczar.lr., l\4..1.: ('han. Ir.('.S. (201{))'lata N4c(iraw llill. Nerv l)clhi.
12. llroch lliology o[- Micnrorganistns I4'l' l,ditron. Nzlacligarr. ]\4.'l-.; Mlrl,inl<o. .1, M. rrtttl I'arltcr'. i.

(2(i I 5). l'rcnticc I lall. Ncrv .lcrscy.

l.l. lliotcchrrology: I)rospccts and Applir:uliotts. Sitlitt'ct al.2()13 ISIIN 97t{-lil-12:-l6li.l--l-^ Splirttet

)\,
),rrrypv-
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l,I. Sc. (Botan-v) _ l,t Semester
Bor - 102 - Biology and Diversitv of AIgu" and Br-vophl.tes (core cour,se)Credits: 4

Time:3 h llarl<s: I{}t}
Thenrr : 7ri

IA:3tlNotefor the paper setter: The question r)aper trill cotrsist of nine questions itt all. The tir,r t!.!i:\./it-]ilu'i// he compulsor|' and v'il! cinsist oi-1i', .rhrtrr qtrcstion,s of 2 trrurk,s s616:f7 6:61,97.irtg rhe tt rittf ,.,q'llabtts' In addition eight ntore qtrestionsrrill be set-,nit-,,.i.se comprising a.l-h'o tlrestirrts,fi.rtni ectt,hqf the -four trnit'r' The cttnclitlates are recluirecl lo aftenrpl -fbur ntore questian.t .celectin,g ur lt(tt^i .iix.t1ue sti on.fi.om eaclt u nil.

T]NIT*I
criteria for algal ciassification (pigments. r'eseri'e fbod. fla-selra. chloroplasts. p),reiioids. c.\.ij slrr.ri..endopiasmic reticular nlembrane eic.): cornparative u..oun-r .i irp"-i,ri,.ir,.*, or- crassijrcatir-.ir(Fritsch. Round. Chaprnan and Lee),
salient features: cell structure. thalius organization. reproduction and broad classification ofi) chlorophlta ii) phaeophyta iii) Cryptophl,ra and ir,) Rhodophl.ta .

Reproduction (vegetative, asexual and sex,al),:iJI*'i, e'orution of sex. Iitb *,cres.Current concepts and.rerationsrrips of protochioropil,..on urgu;.r\/rr 
ua Je'\' rrrs L-\

Rh1'thms and bioluminescence in dinoflagellates. c

Economic impoftance. of algae (algal biofertilizers" algal bloonrs, algae as loocl a,ci 1betl. ri:c.s inindustries etc.). Algae in Biotechnoligy. 
---r --c-^ v'vvr!r\r' qrsqL .'r ruL

UI{IT-III
General characteristics feafure of br5rophl,tes and Classificatioll Lrp to orcler level.Gcneral account of stntcture and del.elop:lent of gametophlrfe anci sporophS,,te of follorring irr.cler,:spiraenales' Andreaeaies. Takakiales, Funarialei (Furaria. phy,sco,ritrium) anci polr.trichal.,:;(Pol.vtrichum). \----'---

Origin and Evolution of spororphlte in bryophl.tes. Cltolog.v of brvophl,tes: chroprosopte nrlrrrher. .,r:.clrrclmosome. nr chromosonles. accessor\/ .h.omosor.,Ls.
LrI(IT-I\r

lliologi'o1'rcproducLion - in t'ilr'o regulation ol'-earnetanuia {i}rririltir)li: e-i'l'ect of plrl.siciri e,rl circr,.ri.r.rrlitclors' Morphogenetic stuciies nn ipur. gemriiratiorl. protonetnal tliffercntiatio,, aud bLrd initiaiii,r,"lic.ttonric itlportance ol'bryophl'tes, Medicinal uses ol'tr.yophytes especialll,as a sLrLr.cc i)lbi.l.gicalll' ,.ctive t"",p,.,,,u.i.^'Ecological imporlance .l' lr'yrJrlry1u,.. [rryophvtes as inclio.tors (rrpollrrtion and nrincralsi rrtlc ol'brvophytcs in succcssion.

Srrggcsterl Readings:
I' AhlLrrvalia' A's' (l3il')' I'lrycokrgy: Principles, Proccsscs rurri Applicati.rrs. Da-va pLrhlishi,r Ilr)irrr.New Delhi. 2003.
2' Ilold' FLC' a,d M"l' w,l'nnc. llttrocJtrctiort to tlre Alg.c: sh'Lroturc arrtl I{cJ:r.ducti.n. pr.clrticc II.ll"lrnglcworcl (llirls. Ner,v Jcrsuy. i pr Il. Ner,v Dclhi. 706 pp. r 

()7t1.

J' (litrr" N'(i' antl I]'4. Wlriltorr (lrds.). "l'hc lliokrgr,'ol'('.ylrrrb.c:lcri.. Illacl*,r,cll Scicrrrii.ir:l)rrtrlicatiorrs, Ox lirrtl, I 
()82.

('haptttatl. V'.1. trnd l)'.1. ('haprttan.'l'hc AIgac. t)l-lls irrrtl Mlcrrrillrrrr. Ny. 1927.
lr.itsr:lt' Ir'li' 'l'hc Sll'trclttre ittttl R'cprotluction ol'Alglc (vol. I rrrrtl [[). vil<us I)Lr5lisSirrg l'rrrscl'vt.. Lttl., Ncw l)eIhi, l()79.
(ir;rhr.. l..li. ;rrrtl 1..W. Wilc*.r. Algirc. l)rcltticc Ilall. t t.S.A. ](i0(].
(it'ltltttt' l"'l ' lrrrtl l''wilt:.'r' r\lgltc.2"'l l:tl. llcrrjirrrrirr ('rrrrrrrrinlis (rrrrrrrs,rr). Sirrr Ir'r..rrcisc.. -100(1,lr,ttttltt'. I[.[). IrrtrrrtlUcl,r.li [,lr-1,1:1yl1yg-1,.2,,,1 llrl. Al.lllilrterl [,.trsl-\lrcsl l)r.c.;,r- Nt:r' t)elhi.,gr.6.5 Il.t'c. Il .l:. I'lr.vt'olop,.v. 'l'l' r,tr. ('rrrnhrirlcc Iirrir,,t:r.sir.r, r,r.t.ss. r.,rrrr,rr. .10(]ri.

' It.tttltl' lr'lr' lllc lli,l.l,r'.l {l1t;rc..'."'l 1,,1. I'tlrvlrrrl Arrr.lrl l.{(l .l,o,rrl.r)..17li ,' l()7i.
' s.ttllt' (i'll' irrrtl A. Wlrirtirli' lttlt'orlttr:l i.rr l, l'lr,v'r:.l,lir,. lrl;rt'l,rvt.ll si.ic.rrlillr. l,rrh" ()xlirr.ri. lrlli ,:Il{Jr't4-Bu 'il ' "';
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26.
27.

12. smith. J.E. Biotechnoiogl,.. 2"d Eclition. Eclrvard Arnold. London. 19gg.
13. liai,er. F.R. Introductory phycorogl. Jorrn wirey and Sons. Nerv york. i9?8.
14' van Den Hock. c', D.G. Mann and H.\'{. Jahns. Algae: An Introcluction to phr.coiogl. canrbritii:r

Llniversiry Press. Cambridge. i gg5.

15'Parihar' N's' 1965. An Introduction to Emb$ophlta vol. I. Br1'ohpya. Centrai [3ook Dcp,i.Allahabad. India.
16. schofield. \4r.8. 1985. hrtroduction to Bryology.. il,facmillan. Ner;r; york.
17' Chopra' R'N' and Kumra. P.K. 1988. Biology of nryophy.tes. \viiel,taslern Ltcl.. Ner' I)elhi.18' chopra' R'N' & Blratla. s.c, 1990' Brvophite peietop*.n,, phy-siolog1,.alci Biochemist^,. (-lt{

Press. Boca Raton, USA. c;

l9' Rashid' A. 1998. An Itltroduction to Brl,ophrta. vikas publ. IIouse pvt. l.td. Ne* Delhi.20' watson. E.v . 1967 . The Structure and Life of gr"ophltes. B.I. publications. Ner' Dclhi.2l'Glime. J.M and Saxena n. 1991, Llses or erl'op[1tes. l-odar, il";;,],.or.,-, printers ancjPublishers. New Delhi.
22' Richardson. D'H.S' 1981' The Bioloev of Mosses. Biacku,eil Scientific publications. i..one1on23' Anderson RA (2005) Algal culturiig Techniques. Physiological Sgciety of Arnerica. Fjlse r icrAcademic Press. USA.
24' M1'cotechnology: Present status and future prospects. Edited by N{ahendra Rai. I.K.. lnternarionalPublishing House Pvt. Ltd.: 2007.
25' Algae: Anatomy, Biochernistry and Biotechnoiog)'by Laura Barsanti and paolo G,altieri. Jar.l.i.and Francis Group, LLC,20A6

Algae & Bryophyes Annie Ragrand, 2014 ISBN g7gg3gz,+59903
Dubel'. R.c. (2014); Advanced Bioteclrnologl,, s chand & crnpanl,pvt. Lrd.. Nerv Dclhi.
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N{. Sc. (Botany) - 1" Semesrer
BOT - 103 -Biochemistn, (Core Course)

Credits: 4
Time:3h llarlis;1{}{}

T'heorr: r()

IA:30
Nole for the paper setter': The question paper v;ill consist of nine qt.teslians in crll. l ht,.Jirsr (lut,\!t{}it
u'ill he compdsorl'afid v'ill consist qf -fit'e short question.s af 2 mu.ks ecch tot.et.in,c ilte ,,ltrtii,
$'llabtts. In additictrt ei.qht mot'e qttesliotts vill be sel tutit-t.r'i,se contprising al'nro cltre.stioti,s .lt.{.)!, (,LtL,ii
o,f the -faw" unils. The candidale.r ore requirecl to attefttpt .fbtn. tnore csue,stictrt,t te/ec,tittg ttl le {t.\:i onLl
qtrcstion fi'onr each wtit.

UI{IT_I
Photosynthesis: Photo-oxidation of u:ater. cvclic and
photorespiration and its significarrce. The sequence of reactions
assimilation (C:, C: and C,r cvcles. CAM pathwa)').

U]YIT_II

non-cvclic photopho-sphonliltion.
in photos,vnthesis. thc- path ot'ciiritorr

Respiration: Glycolysis. Krebs cycle, electron transport chain and ATp svnthesis. peltgsc
phosph ate pathr,vay. gl1'ox,vlate cyc le.
Nitrogen N{etabolism: Bioclternistry of nitrogen fixation, nitrogenase. nitrogen fixation in leguurr,:.
nitrate assirnilation. amtlonium assimilation. bios-vnthesis of arnino acids.

LTNIT*III
Lipid Metabolisrn: Structure of fatty' acids, Classification of lipicls. Structure ancl firlcriol5 ,,f'111;1.11r1
lipid subclasses- Acylglycerols, Phosphoiipids. Glycolipids. Sphinghoiipids. Waxes. T'c,rl-.r,es .ir..1
Sterols' Fatty acids bios.vnthesis, de-uradation and their regulations, Kerone bodies sr r-i1i:r-:sis.
B io synthesis of rAG. cholesterol, phosphoripicrs and Gly'colip irt.s
BnzYmes: Structure. properties and functions of enzy'r11es, factors atTecting rates rrl crrz..r,raii,_,
reactions, isozymes. allosteric enzymes. Enzyme kinetics and Enzvne inhibitiorii.

LINJT-IV
ir-uoleic Acids: Structttre and properlies of nucleic aciclbases, nucleosides and nucleotides.
Iliosynthesis and degradation of purines anii pl,r.inriclines. sali,age pathw,a.1,.
Vitamins:Structure and biochernicai roles of tat and rvater-soluble vitaurins and tireir co-euz_\.uri-r .

Srrggested Readings:
l. Buchanan. 8.8.. (iruisscttl, W. and Jones" R.L. (2()00). Biochcrnisirv ancl \4olecuilr l:]i,rir,rr ,,i

Plants. r\nrcrican Strciclv ol'l)lant Physiologists, l\,lar),larrd. t lSA.
I' Cahlar'r'at cI al- (2017) I'larrl Biotcchnologl': Rccent,4.dvunccrrrepl 11d Deyelopr-nerrt-. S;r'irrrci.

Naturc, Gcrrntrny.
i. Davies. Petcr .1. ( 1995). l'llrnt Ilortnones: Physiologv, []ioclrulisrr.], and l\,lolecular- Ili,rlrrr:r. l

lldition. I(luwcr Acaclcrnic lru[-rIishcrs. The Netherlarrds.

'1. I)ey, I'}.l\4. artd IIitt'l:ot'rrc. .1.IJ. i 1997). First Inclian I;rlition. l,lrrrrr l]iuclrcrlistrr,. AcarJcrrrie l,r.csr,.
I larcuLrrt Asil I,vt. [,1c|.

5' ( iarrctt' I{.11. il0cl (irisltirrtr. (1.M. (1999). Bioclrurristl'-v'. Sccplril cliti9n. SaLrp6crs ('.llcr:i,
l'rrbl ishing. I,hi llrdellth il.

(r. IIopl<ins. W.(i. (19()-5) Inllorlucliorr to PIanl, Ph_vsioloev..krlrrr Wilcy,arrrl Suns.
7, l(t'islttlltlttoorth--v' ll.N. (lt)t).1). l'hy.siologv ol' l)llrnt (irorvtlr iurtl l)cyr:leprlcrrt. A1rr1r Itirrrr i'itl

Sirrrs. l)clhi.
t'(. Krrnrirr', ILI). ;rntl Singlr. tl.N. ( l()()3). I)llnt Nlc.lrrhi,lisrrr. Sccrrril ctliliorr. Al'llii;r{cii i lrr_\\ t.:.r

Itrcss l)\,t Llil. Nr,u,[)r:llri.
(' l.e ltttitrgt:r'. 4.1,. ( l()7ti). []iot'ltctttislt'v. lr,ul-vluti [)rrhlislrrrs- l.rrtilrilrrrlr. lrrtlirr llrrrliirrr ctliriorr ).
10. I e lrrrirrllcr'. z\.1 . Nclst,tt. l).1.. rrttrl ( o \'1 \4 l()().1 l'l irrt'iplt.s ol'llioe lrr,rrristrr Scc.rrti etliri.rr. { lt\

l'rrlrlislrcls.
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11. Moore. Thomas. C. (1989). BiochemistrS, and ph1,siolog,r, of plalt Hornones. St-_cond r.ijiii.iL(Reprint 1994). Narosa publishing House. Nerv Delhi.
12' Noggle' G'R' and Fritz- G.J. (i9s3). Introdu$on, Plant ph1..sio1og1,. prentice-Hall of Jnilja [,rrLtd.. Neu,Delhi, Second edition Seventh reprint. 1993.
13' Salisbury' F'B' and Ross, C.w' (1992). PIant Physiologr,. Fourth edition. Wads'r,rrh pLrbli-shirrg

Co. Belmont. California, LISA.
14' singhal, G.s. Renger. G., sopos,, S.K., Irrgang. K.D. and Govindjee (editors) (i999). c.c*ccpis iiiPhotobiology: Photosynthesis and Photomorphogenesis. Narosa publishin_e House. Nerr.l)elhi.
15' Srivastava' L'\4' (2006)" Plant Gror'rth and Development: Hormones and En'iroirnre*r. rtcacie*ic
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16.Taiz. L and Zei.ser. E. (1998). plant phvsiologl,. Second edition. Sinauer ..\ssociarcs. l*c..
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l7' Lehninger: Principle of Biochemistrl'. 6th Edition bv r)avid [-. Nelson and ]l.lvl Ior l_](,rl-rl lr.rt:
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M. Sc. (Botany) - Irt Semester
BOT - 104 - Cell Biologl' (Core Course)

l'tarlis: I()i)
'fheorr': ?0
IA:30

v'ill consist of tine cluestiott,s in ttll. Tke l,:rst qrtcs.tiort
s_ltort que,stions of 2 morks eaclt cot,et.ing thi trhol",
be set zutil-ttise contprising of nt,o qtte.slions.ft,i)tn (iit,;.t
lo attentpt -lbur more ryuestion,r selecliitg rti leit.ti orrt

Unit-I
celi and cell $'all: ulrrastntctttre ol prokarvotic & eukarl,otic cells. Structurai organizatiou anrifhnction of plant ceil rvall.
\4embrane structt'tre and functiott -structure of nrode] inembrane. lipicl biiayer-ii,d,re*iiri.;ir)e ilr.(iiiliil:diffi:sion' osmosis' ion channels. actir"e transport. puulps. mechanism ol: sorting and ir.rsujillj.rrr i--jintracellular transpofi. electrical propel-ties of membranes.

Linit-II
Structural organizatiotl and ftinction of intracellular organelles: cell lvall. nucleus. ruitocirondria.Golgi bodies. lysosomes. endoplas,ric reticulum" per:oxisom.r,- fiur,ior. 

'r]o.uot.r. 
chioroplast.structure & functio, of cytoskeleton and its role in motilitr,.

organization of genes anci chromosomes: operon. unique and repetitive DNA. interuptecl gc6es. s.refbmiiies, structure of chrolnatin and chromosornes. heterochrornatin. euchromatin. transposo,s.
Unit-III

cellular energy transactions: role of mitochondria and chloroplast
cellular response to environmental signals iu plants mcchanisms of siqnai transclr:.iiorr-..Intracellular protein localization and transporr.

tlnit-IV
cell division and cell cvcle: Mitosis and meiosis, their regulation, steps in cell c1,cle. regulariirir ;rnricolri.r'ol of cell c1cle.
(lancer: Genetic rearranQelllettts in progenitor cells, oncogerres. ttrrnr. suppressor gelles. Cii.r.l. llrrithc cell cycle. r'irus-induoecl canccr. tretastasis. interactiorr o[' canccr ce ils r,,,itir r:t,r,irar. r.,:,i.,itpoptosis. therapeutic intcrvcrrtions of nncontrollecl cel l erowth.

Tcrt/Rcfcrence Buoks:
l' (iahla"l'a{' cl. al. (20l7) I)llrrrt []iotcclttto!ogr: Rcccrrt;\dvulrccnrcnt uriri Dcrclr.rplrcrr:,. s,r.irrr:*.Nature. (ierntarry.
)-. N4olccular' [ritllogv ol' ce ll 6'r' Lditiorr AIberts. [-]rLrcc; \\/atson. .lI) (2015) Gar.lanrl Scierrr:r:

I'ubl ish irrg, Ncu, yorli.
l. Molcerulitr ccll biology tl'i'I..rlitiotr. Lodish, II.: Ijerk, A.; jVlirtsurilira. [),; I(aiser. C.A.; hrieser. \,j.

rr( al. (2016) W.ll. lrrcrrrrrirrr ntrtl ('o.. Nnv yorl<.

"1. (lcll ilncl l\,{olccrrlar []i0l0s-1,8'r'liclititln. Ilotrcrlis. I:l)1, t)c ct l{oher.tis. Ir,MIr Dc (200:} liPPirrctiri
Williarns & Wilkins itt(ct'naliortul stutlcut ctlition. l,lrilirrlclplrirr.

5' ('elllrrrtl Molt:c:ttlltr lliol.,gl'; c.,trccpts Irrtl experiltrelt{s. hirrlr, (ir:r.trltl (2012).l0ltri Wilcv lilrtl soris.Ncw Yrrrl<.

6. 'l'lrc (lr:ll:A rno[,errltrr;r1'rpnlrr:lr.3"lc,tl ('geperct 11. (2(X)4) ASiVI I,r.css, Wrs6i,sl,, [)(,.

Credits: 4
Time:3 h

Nof for the paper setter: The questiot: poper
will be compulsoryt and u,ill cottsist o_f i.,e ,

s),llabus. In addition eight more questions u;ill
of the .lbur tmits. The candidates ore required
quest iott.f/ont each unil.

).^u- !ouo
I

-ll'



Bor- 10s - pra,r #*f'.{Tli;*i":;Xli;_,, Erective course)Creclits: 4

Tirne: 3 h .\{:rr k:: If}t}
t rrer)rl : ll

]iatef'fi the poper setter: Th-e qttesliot't paper tt,ill eonsi,s'r r-tf nire questiors iit ttll. Ll,, ,l;',lr;r',1,,r,r,,,,,,tt'iil be cornpul'roty'ancl.v'ill cinsist oi.1ir, .;horr q,estinir, ,lr'2 ntarks eeclt crttr.ittg tric ii.j:rili,s1'llabtts' ht additiot't eight more rTttesfiolns trill be set'unir-tt,ise contprising o{rtrct que,s.tirr,s !.ofti tL!t./i

;l,X;,::;";r:::'::r{!;,,ianctictarei 
,r'e requirert to o*entpr frr* tl.ore que.srirrt,s ,setectir,q Gt tt.Lt.\i i)i:L:

UNIT_I
PIants and Ci'ilization: origirl of agriculture. \\/orld c:erlters oiprirnarl,dir er.sitl.oldr-.'rrslicrrrei;plants' Secondarl'centers oforigin"*origin anrl ci,olution or...o,innri..l,r',,rr,ii;rll pl,,,rts.Plallt as a sollrce of rene*'able energy': inno'atious for meering n,orld fooci de*rrrijs.(ireen Revolution: Bene fits and adrerse aunr*or.n.;. 

' ---'"'.

Botan1.. origin. uses olimpofiant
Cultivation and uses of cer.r,als
mustard. sunflower).

LiNIT-II
fibres (Cotton. .Iure).
(\\,heat. rice). Sugarcaue. potato. Oil f,ieldinu nianI,, f !:i..,rilrrr,lL,

TINTT_III
ceneralaccollllt of impor-tant merlicinalplants (Aco,ite. cinchona. Bellacl.nna. if i-sir*ii:r" (-iircrrriiiz:,:rRauvolfia. Papar.er. Vasaka, Aloe and Cirr.,r-oi. 

\-rrr!rr

A brief acccrunt of ,rajor Indian )\,'fedicinai PIants (Amia, Neerr. Ar"iun. IIar.atl. Bai:,:i. :..1[i11riAshr,r,agandha. Bhringral ancr Se,na). 
\/ rrrrr*' '\v!rrr' 11r.luir' I lilra(t : .

Beverage Plants: Source and
Gums: Imp0rtant comn:ercial
Ceneral accoriirt of important

Suggcstcd Readings:
i' [tittlli;rrl' r\'t-" 1986. Fundlitllentalsol[)iarrt s-r,siclnatics. ila,:-rr-,i.inri ii.* i)rririi,i:cr,. i,:.: l-il\\l'cilcc' c'l-l'\4' l9-5 1''raxoit(tlttt'r['t'riscrrirrr piauts. The ivi ucrliiiirrr ('.. \e,,r,\..r.]..l. [)it'i.s. I,.l[. artil Flc'u,..rl. \,'.FL lgi-5. 1r1.;11r.;plcs,1..,\,ri.51,.g1.1i-, I.u],,ir..,r1,.. I) \,,;iir \.,,\crr'\'trr.i<.

rl ' \iv;trii iiitt' \'"v' I9B4' lrttroducti.tt tt l)r'inci;llcs.i'l)lirnt l'axo.rorn_r,. ()xlirrrl lllll Ilrih. (.ii.^ \i..,.\
I )cllr i.

-5' Kocltrtt" s'1" lgtll' [icottomic: Bolitnv irr lhe Iropics. l\4acnrill:ru Irrdi;r L{(1.. l)cli]i.6' IIili.A-lr, lt)-52. 1r..,n,',rnicrlotany12"'r rrtr.)r\{c(irarvrliil.NerrvY,rk.
1. ('o[rlc1,. 1,.S. lrnd Steclc. W.i\4. 1976. An lntl.oduelion lo tlrc I].,liyrv r,l. l.r.9pir.irl (,r.11ts 1_.,lr,i I:ri.il .orrglrurrrs, Lorrrlon.
l{. Situtttorrtls, N.W. I97(r. IivolLrtion ol.(,rop l)llrnls Lorrtlnarr. Lorrrlon. \icl,,yor.i,.()' slllttllitMttrthy' AVS lttttl subrithnrilrl,\rillr, N.s. i()H(). n 'r'crt IJooli oI rrt:orrorrric l]iirlrrrr. \\ ircr,l:lrsrc.rr r,r(r.. I)r.rhi ,r\ \'r LL()rrt)

"' 
^::;lil;ilil.,i.l,,ll;n1't'17) 

I)l.nt lli,lt't'lttt.ktr.\': Itr.:ccrrt Art'rrrr.crrrerrr irrtr r)r.vr.rr,,rr:rris. s'rirrrt,r
ll"l trtlti' w S': ('lrrrtPhell' ("s' et irl. l{)(.)(). f'l;1111 Systcrrrrrtics A l,h.r,i,[r:rrcrir: Alrrrr..rrt.l;. Si^lrrr*.Assrui;rlr;s' Irrr. I)rtrrlisrrr:rs. St,rtrcl'rrrrrrr. M;rsslri.rrrrscts. ti.s.n.
i'l' Sclrrr'-v. lt,w. r()7?, I'r;rlrrs Ir. r\4rrrr. r,r.t:rrlit.r,rrr. r:rrr.:.rt:rv.,rr (.ri'l]i. N.r. ,s.\|!' SitttPstrtt It'Il';rnil ]\'1 '('. ()so17;;l-1':(](]1. I;r'orlrrnrit'lro1;111.i.. ;rl;rrrr:r 31 1,i;1.rr,r.lri. i,,,t.,1. \lr.(ir,i,,rllill. Ncrv Yp1lt. Ncg, \'6r.1,. {jSA. ( "

.- 1q, -

UNIT-IV
general account ofTea and Coffee.
gums and their Lrses.

timber. d1,e. gutns and tannin y,ielcling plants

\,t lrr ir ,'
/'', 'l' 'l-.i



14' Hancock' J'F' 2001. Plant evolution and tire origirr of crop species.2,,d edition. cAIll
Cambridge, MA USA.

15' Radford' A'E'. w.c. Dickison et al. 1976. vascuiar planr sl,stematics Harper a,ci
York.

16' Biotechnologl'; Prospects and Applications. Salar et al. 201 3 lsBN g7g-g 
1 -32:- I 6g3-4.
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ilI. Sc. (Bot:rn-_v) - 1't Senrester
Laborator-r'- I

BOT * 106 - Pertaining to Theory Papers BOT-101,102 (Core Course)

Credits:4 f,Iarltsr lilti
Duration of exam: (3:-3 hour)
1. Stud-v of the vegetative and reprodtictive structures in Nosloc. Chlomt,donton{ts. lirlr.4.r.

Oedogoniwn. Coleochaete. Chru"a. L'aucherio. Bacillariophs\.a. Ectocurpus. Fuc:us. Pol.t.siy;hitititt.
P ro cltolororz through. Microscope, temporar), preparatiotls and permanent slides,

2. EMs/models of viruses and virus infected plants.
3. Types of bacteria tiotn temporarry'pennarrent slides. Stud1. of bacterial infectecl plants antl I{c-ror

nodules. Gram staining.
4. Studl of Phaneroplasmodiutrt tiottt actuai specimcns ancl,"ol' pixrtor:raph. StLrrl_r i--1 /r171 r.s;1.;ii;7

sporairgia.
,5. Studv cf s)lrptorlls c.f plants infected rrith,,11&zigo: asexual and sexual stnietll-es oI tirrrrrr!ir

sections/tease rnounts and permanent slides.
6. Rhizoptts: Students to cttlture Black bread mould in the iaboratory, to siudr,a*cexual stagr ilonr

temporarv mounts. Sexual stages of mor.rld to be studied fron-r pen-naneltt slicles.
7. Aspergillus and Penicillittm: asexual stages fi.om tease mounts.
8. l'eurospara: Asexual and sexual stage liorn cuitureipennanent sJidesr'photographs.
9. Pezi;a'. Habit: sectioning tll'ough ascocarp. and pentranent slides.
10. Puccinia: Herbarium specimens o1' \\iheat Rusts- (Black. Brorvn and Yellor:r ) ancl rni-ei.teii

barberrl'leaves: section/tease mounts of spores on u'heat. and permanent slides of both the hlsts.
li. Vlushrootrs: Specimens of button stage and lull-grorvn musirroom: sectioning ol'gills of'.{r,,:,-r.,rrr.

stuJl'of basidiocarp fiotrt pennanent slides: Photograph o1'fair1,r'ing. edible and poisr-,nous 1,,rngi

ltrvo each), bioluminesecent mushroom tcr be shown.
12. Specirnens/photographs and tease mounts <tf , lternnria, and Colletotritlturn.
13. Applied nrycology: Photographs of i\41"corrhizae" fungi used in nredicin e (.('ilirttirirlL,ir,:,,:1.,;;:

fillvpo,s:lxtriunt. Gutoderma, Oephulosltoriunt - an)'one). lirngi used as biological control irllctlir
(f trrrgi tr;;ec1 in control of seedling, soil bornc. post-ltarvest diseases aniJ in control r,l-nerrrii:,'iii,r
itrstcrts & u'eeris - anY onc). pltotourirphs r' rnounts of spores of firnti rurrsirr.,t I;irru.ir iniL, :,,,ir:
itlcrrrg rvilh pictLrrcs ol' paticttts srr l'lclirrg {l'orn srrcir iuli:ctirrrrs (,.!x1tt.t.t,ill;r., ( i; i iir;
('1',ltlstocrttrrt;;, llisloplo.;ntu, 14it'rr),\i)()rtrm,'l'r'itho1;h.t:tr.ur - :ln\, one).

l'1. Sttrtil'ol'grttu'tlt lbrtls of'lichclrs (crustosc. lirliosc^ Ii'uticuse) on cli['lcrcrrt subs{r;rlir.
15. Strltlv ol-lhitlltts atttl rcprocltlglilrg 5[ptlcrlttrc-s (sirlcrlia. upotlrcciurn) thx:rrsh ;lerrrrirncnt slitlc:-
l(r. Wlrite lttst ol'('ruciftrs. Iarl-t & Latcr [rliFhl ol'potatcl. llelbaritrnrr'lnuscunt s1':ceirncrr. iil ilre

il is,-'uscrl plurtts.
17. llt'!r1-.11f i11ion ol'tncdia to isoiatc ltrrctcril. firngi irnrl ollrcr rrricrohcs.
ll'1. Isolrrtiorr ol'llhittbiurz lrorn lcgrrntc root nollrrles.
l (). Scnsil i iill' lcsts rtl' hactcrin rrsirrg il i l'{'crcrrt unt i hiot ics.

2l . Mor'llltologv lttttl lntcrnttl ( )rgrtttizrtliorr ol' llre lollor,r,irrp: I{cprtrscrrtit{iycs sl' I)ril_r,tr.icl;ilc,.
I'rtl.1'1vir'1,,,,,r, llrit'lttrttt: Splutgnltlcs',,\iltltrt,qnrtnr; lrissirlcrrlulcs: l;i,s,.tirlatt,t: [)stliltlcs: /iirt.ltrrlir.
lrttlrt'.vitL:s: /rlttittttt', Illtlotlotttltlcs: l',ttlotlort'. 1'lrtriilialcs: '/'ltttitlirtttt..lrrrrqcr.rrrirnrrilrlcs l,tst.t,lltr
l;rrrlltttritt; Me:tzgcriitlcs: l'tllitr: Mltt'r.rltitrtliirlr:s: 'lltr,qiorritt, l'!tr.qittt.lttr.tttrtt, ,.ltlrtiltutrirt

\irtlt tl ltylr t.t'.

ll.'lir r()nlllitrc lhc slrrrclrrlc lrrril hr.rlurviorrl'1,1 .',,,,rlt1,rlr.irr lrrrtl r:1.1o111,11r.i,,: rrrossr-.s.

I1.'l'o sltttlt't'c1.',cttct'ttliott poltttlirrl ol tllictl nrrr:;r; Iern,es rrrrrl slerrr li';rp,rrrrnls.

Slrrrlt'ltls sltottftl sttbtttil sir s;tt'citnr'rts ol'lrlglrt', lirrrgi, llr'.t'o1tlr.l lt.s :urrl 6(lrgl rrri1r.llrt.s ;rl llr. lirrrr,
ol'r'r;trttirr:rliorr. (

,\,[n\ i"'.
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*Some changes in the contents of the practical can
of the material and the requirecl equipment.

be expected depending upon the rr.railabilitr

Suggested Readings:
1. Agrios, G'N. (r 997) prant pathorogy. 4'h Edition, Acacremic press, u.K.2' Gahlau'at et al' (2017) Plant Biotechnologl': Recent Advancement and l)everopnrenrs. spri,er:ihiature. Germany.
3' itlexopoulos, C'J'. Mitns. c.\u' and Blacku,ell. tr{. (1996) lntroducror-\ rIrc.los.r. 1,,,i:diiri..;;..Iohn Wiley,and Sons (Asia) Singapor.e.
4 Sirgh. R.s. (i 99g) plant Diseases.-7,i, E,ritio,r. oxford & IBH. Ne*. Dclhi.5' webster"l' and weber. R. (2007) Introduction to l:ungi. -:rd Ldition. carnbridgc l.,nircr.siri i.'.s..C amhridge. L urrr'('r .rri

6' \\''ickens' G'E' (2004) Econornic Botan\r: Principles and practices. Sprineer. KI*er pii6lislrr-r.:.
Dordrecht. The Netherlands.

7' Bilgrarni'K'S'andR.N.\zerma.Phy5;sl.*r,ofFungi.2ndEd.vikaspublillouse.Nerr 
Delhi.8. Bos. L.. Introductio, ro plant virorogy. Longman,\.r" yo,lt. iil;;.1;;;.".'9. Bumett. J.H. Fundamentals of Mycologl,. Edward Ar,old. London. 673 pp.1976.

10. Mathe*'s. R.E.F. p*rant virolog,v. 2nd EI.. Acaderrri. p..r., Lo*do,. g97 pp. r9g l.ll' Pelczar M'J' Jr"' E'c's' chan and N.R. Krieg. Microbiology. 5'r' Ed. iata N{cGrari r1ill. NcriDelhi. 2007.
I2' Sinha. u. and S. Srivasta'a. An Introclucti,n to Bacteria. vikasl3' Kurnar. S.S. An Approach torvards phyrogenetic crassifrcarion

Nichinan. Japan, 1984.

Publi IIouse, Ne\\, Delhi. l()ai,
of \,{osses. Jour. }iattori Birr I ah

t4' Richardson' D' H' S' Biologyof Mosses. Biackrvell Scientific pr-rblications. oxtbrci. pp.2it)I5' Schofieid' w'B', Introtlrtction to Bryology, Macrnillan publishing Crinrpanr.. Ny" pp. -l3ll6' Schuster'. R'M' Nerv Manual ol-Bryology. (vols. I & D..lour. Ijattor.i. Bor. Lab.. Niclrinarr. .r,i[.rriiinn I 1O(
t Y" -'J

I 7' D1'sl" A'F' The Ex;"rcritttcrttlal Biologr, olFerns. Acaclernic Irr.css" Lsrrrl.n. 1979.

),rt11,.,"
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N{. Sc. (Botanl) - l't Semester
Laboraton - II

BOT- 707 A- Pertaining to Theory Paper BOT-103 (Core Electiye Course;

credits: 4 M:rrks: I{}{i
Duration of exam: (3+3 hour)
1 ' Introduction to various instruments and their u,orkins principles used in biochemistr' iaborat.r.,.
2. Preparation of buffers.
3. To prepare the standard cune of protein. carbohydrates and arnino acids.
4. Qualitative estimation of amino acid and protein
5. Qualitative estimation of lipids.
6. Qualitatir.e estimatior-r of carbolirvdrates.
7. Qr:antitative estimation of protein b1'I-_ou,n,'s method.
8. Detection of reducing" non-reducing and total srigars.
9. Quantitative estimation of totar carboirl,drates b1 anthrone reagent.
10. Quantitative estimation olamino acici and phenois b,v_- using Spectrophotometer.
i l. Determination of total soluble sugars by ferricynide method. (Volumetric procedure)
12. Separation of variotls components in the diffbrent lipid fraction by,thin laler cl:romalix:rap1.,.
l3' To lneasure the activitl"of enzyrne: aipha aml,lase/ catalase / peroxiclase and anr,other.
14. To study the effect of ternperature on enz.),me activity.
15. To study,the effect of substrate conc. or1 enz).me activitl,.
16. Detennination of rvater potential b1, various methods.
17. Isolation and quantification of plant lipids.
I8. Extraction and estimation of total phenols.
19. Detcnnination of antioxidants in plant tissues - ascorbic acid. tocopherol, B - carorcnc.
20' Spcctroscopic determination of chlorophl'll a. chlorophyll b. ancl total chlorop61,ll. car.otcrr'irj:, r,ij

anthocyanins under varied environmental conditions.
2 i. I)ctcrnrination of chloroph,vll a ancl chlorophl,ll b ratio in Cr ancl Ca plai;rs.
22. Seed gcrr,inati.n as affected by en'ir.nrre ,t,l |actors.
23. llitxrssal,s ol'I Iormoncs.

*'S(tttte cltaltgtrs ilr the ctlntents of thc Jrractical r:an bc expcctetl tlepcntling rrp()lr thc irvirilirlrililr
ol'llrc nratcriirl *nd thc requirerl equipmcnt.

Srr ggcstcrl l{cirdings:
I . l'rincipiils ol'lliocltcntistrl" b,v' [-.elrningcr', (ll]S Irutrlis6crs & Distril-rutrr.s. I)cl!ri.
2. llatlrer''s llioclrcrrristry trSu ItK Mur.t.ay ct ul. l)rcnticc-lllll lntcrrrttionirl lnc.
.1. ltlltrrtlttr":titltl to I)litttl lliochclnistrt,hy'l'\\r (ioorlwirr rtrrtl I;l Mcrccr., Ircr.uarrrorr Irr.uss. ()xlirr.rl
4' l:xpc:ritttt:ttts in Microtrioltlgv, [)lultt l)rrtlrology iurrl I]iotcchrrolt,g],4'" [;rliti,r. Arri.:jlr. I...li. tj(ii{1

New A{c lnte:r'rrlliorrll [)uhlislrcr.s. Nclv I)clhi.
5' ltitt'otlttclot'.v prllc(iclrl [riocltctnistry try S.l(. Sur,vlrncy lnrl [lrrrrrlhir singlr 1).t)(x))-Nrr'rslr I,rhlislrirrr:

Ilorrsc, Ncw l)e lhi.
(r' l't'irrciPlcs ittld lechtlirlrtcs tll'pt'actiuirl biochcrrris(r'-y [ry I... Wilson rrrrti Wollicr.(lr)()..1 ) ('rrrrrhr.itlrr.

I irrivelsiry l,r'css, ('irrtrhr.idgc.

7. Alt itt{t'otlttt'liott lo prlrcticltl hioclterrrislrt h.i, l);rrritl l'. l)ltlrrrrrt:r.( l()liti) l:rllr \4t.( ir.trr,,, llili
'\' ['t'ittr't'. N.(' lrtltl Slr-:vctls. [,.. lrrttttlrttttctrllrls ol' 1 1171,111111111.,r, ( )xlirrtl t;lrir,t.r:,ilr 1,r.,,,.,.. { }rt.r.rl.

l()li.l
{1. l)t'.y, l' \'1. lrttrl lllrrlrorrrc. .l .ll., l)llrrrl l}ipr.lrclri:;lr..t ,.\critlr.1rit. l,r.t.:,s. I .111ji111. 1i1,;7.

lr
lln{_Lt ', .. r'
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M. Sc. (Botan1,') - I.t Senrester
Laboratory * II

Bor - 107 B - Pertaining to Theon paper Bor-104 (core Electi'e course.!

Credits: .1

Duration of exam: (3+3 hour)
I ' Introduction to l'arious instruments and their u,'orking principles used in celi Biologr, iairoraiorr .2. Preparation of normal and morar sorutions, buffers. p"Fi setting etc.3. Preparation a,d study of prefixatit es, fixatives urd ,toin..4' To study various parts of microscope and demonstration of microscopic techniques.5. St,dl'of the stmcfure of cell organeires rhrough ptrotoniicrographs.
6. Demonstration of Bronnian mo"ve,nent.
7. Demonstration of tyndall effect.
8. Der,onstration of plasnroll,sis and crepiasmolr.sis in pla*t ceil.9. Demo,stration of exosrrosis and endosmosis"i* g."p., und resins.
10. Studl,of srnicturc- of plant cell through,.*po.u{, mounts.
I 1' To discriminate between viable and non-r,iable cells using staining techniques.
12. Effect of solution concentration on plant cells. 

--t

13. To studl'the stmcrural di'ersity of fungi. algae and prant celrs.
14. Cell Dir,ision: l\4itosis anci rneiosis in higheiplants.'
15' Studl'of variotts stages of rnitosis usingiy,toiogical prepararicn of onion root tips.16. )\{icrotornl,
1 7. Histochemical techniques
I 8. Cell counting using haenrocgometer.
19. Celi disruption using Sonicator
20. Organelle isolation. mitochondrion and chloroplast.
2l . Fixation and maceratio, techniques. staining tech,iques of plant tissues.
22' Study of effect of ternperat,,r. & orgunic soivent on per-,neatrility of cell memtrrane.

*some cha4ges in the contents of the;lractical can be expected dcpenrling upon the ar.ailarrilitrof thc material and thc requircd cquipmcnt.

Srrggcsted Readings:
L Smith ancl \\,ood. ('cll lJiolosy. (.ha;rman ancl ilalls 199(r
?' iVl0lc'cLrlar hiologv .l'crll r)rr' lditi0. ,Alberts. [Jrtrcc. \\,'arsor]. Il) (201.5) (ier.larrii \eiercr:

l'Lrhl ish ing. Ncw Yorli.
i. Molecular cell biology 8'r'l.,rliritin. Lodislr. I-l.l Ilcrl<. A.: Matsrrtllir.rr. I,.. I(aiscr. C.A.: Iilir:l.cr. ].1.cl al. (2016) W.l I. Iirccrlarr arrd Co.. Ncu, Ytrrl<.

")'Y'--\1-

l{arks: i{iii

/l' ('cll and Molccr-rlar lliokrgy 8'l'Iirliliorr, Itotrerris. IIDI, t)er & I(6$crris. liN,ll- I)e (2002) lippirrci,rr
Williarns & Wilkins ittlcrttitliotrrl stutlcnl cilitiorr. l)hilarlclplriir.

'5' ('cll ,rttl M.lccttlitr lli.l'gv: cttttecltts itnd cxpcrir,cn(s. l(:rr'p, (icr;rltl (2()12) .l,h' \\/ilc.v irlrl s,lr\.
Ncr,v Yrlrl<.

6. 'l'ltc (lcll-a rlrrllc:r-rrrlar trpl:nxrc:h. J,,l ctl (,oo1.lerr., ( iN{ irrrtl l lrrrrspyrrr. t1 , (l(X},1) ,\S;\,i l,r.e ss.Wirslrirrrtorr J)('. (

I .,



N{. Sc. (Botanr') - 2nd Semester

BoT_201_Biotogl,andDiversit.vofPteridophl.tesandGynrnospernrs
Cretlits: ,{

Time: 3 h

r{otefor trte paper setter: Trte qrestion papet" tt,iil consist o.f nine questiotts in oil.7hc rir"st Gt!t'\;i!!:tl

y,ill be contpul,sorl, ancl u,ill clnsist oi./it,, short c*rcstions o-f' 2 ma,ks each cavei'ing ilic '" ii'tit

s),llahus. In ttclclititt* eigltt ntore qtrc-rlions tt'ill be ser tutil*tt'ise iontpt'isirtg of nto tlueslir-trts -f'i^cttit tut;t

a/ fhe Jbur.tutits. Ttteiancliclctles ore reqtrire1 to atlefilpt 'fbtu'more tluestiotts selectutg a{ le,'t itttt'

tlttestion.from ectclt urtit. 
trNIT_I

General characteristics of ptericlophl'tes arld classification

Compararir,.,rro.phologyi,-,O reproduction of the follou'i,g: Psilophi'tales (Rh1'nia' Zosterophriirttit)'

Psilotale-c (Psilotrtln). Ll,copodiales lLl,copodiurl. Selaginella). I,epicioderrdrales (Lt:lliiltrtltitdi.irn).

Sphenophl'llales (Equisetum)' 
UNIT_II

Coiuparative morphology' and reprtxluction of lhe lb11ou'ing:

ophioglossales iophiJglossurn, Botrl,chium), \4arattiales (N'larattia. Angit-'pteris)' L)stttLrnciair-'

piticat!s (Pteris' Dryopteris). Marsiieales' Sah'iniales'
UI{IT-[II

Classification of g,vmnosperms and their distribution in lndia'

Brief accourrt of tire ibllorving families: Lvginopteridaceae. N{edullosaceae. Glo-'sopteriilaceae'

Caytoniaceae.
Generar acc.unt of the forlorvi*g orders: cl,cadeoidares (Cl,cadeoiclea). pentoxl'lales. (l'.rr.lia.ai*r'

Cornparativ. o..orrni of Srru.L,.e and reprodLrction il t]re tblior'ving orders: C1'cadales 1( rr:r.ts1'

Ginkgoales (Gi,kgo). co,iferales (pinus. cecirusl, Ephedrares (Epheclra). weru'itschiales. (i,er'irir-':

TJNIT-IV

Teleome Theory, Evolution of stellar s,vstem. Apos.al1 apospor,v, significalrce and exirerit-iliiltli

induction. [-leterospory and origin of seed habit in Pteridophvtes'

\4oderrr mclhods of propagation of g-yrnnospenls: somatic ernbr5'ogenrrsis^ hapirirl: urri |1'rr:' rrl't:i

cu lturc. llcttttttm ic inr portance o [' gvm nos1le rl'tls'

Su ggcstctl l{catli ngs:

I . I)ar.il]irr.. N.s. l{)77. l'hc l}it-.lo91, rrrtl \4orplrologr ot' I)lcriclo;lhvtcs. ('clr1r'rti llor'rl< i i1'r'"r

')
A llthlhltl.
I(aslritl. 

^, 
1976. Arr Iutr.tlucti.rr t. I,tcrirl.Ilr1,ta (l)irrcrsitf artd I)if-lcl'crltil(i.lt) \''ilirts l'ttiriisirirr:r

Ilousc l'vt. Ltcl.. Nor' [)cihi'

sp.rrrc. r(.r{. rgg5. I.he M.rprr.r.u-v-,r'[)lcrirlrplrl,tcs. r].r. putrlicutirrs r]vt. r.r(1., i)L'ii1r.

[]hat',irg,lrr. s.r). arrd iVl.itra, A. rg()(.]. (i'rrr,.srler.rus, Ncrv Age: r,tc'..1i.rrirl ['vr. [.r(r.. \crr l)cllri

tn,;r,,",,at4. lg6-5.'l'hc Morph,l.g1'.1'(ivttltt.s'c,rls' ll'l' l),trl' Pvt' ['ttl" Ncu't)e llti'

[]icr.lrorst" l). W. 197I . Morphology ol'Vitscttlrtr l)litttts' Mltctttilliltt' Nct'l' \'orli'

A'l'cxthooli ol'llryollhytcs. I'tet'itklplrVlcs. (iyt11'."'t,')t'''ttts irtttl Ilitlco{liltitltr'' A' V' S S

Sirtuhitttttt t'{ y' 2(X)(r. l.lt. I ttlcrttltl iotlitl l'vt' l'i rrr itctL

(Core Course)
I'{arks: I i}{l

Theorr ; l{}
IA:30

L
,1 .
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M. Sc. (Botan-v) - 2,,d Semester

Credits: 4 
BAT _202 _ C.l,togenetics (Core Course)

Time:3h llarki: l{}{.}

l'hect r: 1{}

lA:3fiNote-fot lhe poper setter: The question paper trill cottsist oJ ttitie ques{ions in ctli. Tite .fir.st ij!tt,\;t;,;u'i/[ be compttlsory and v'ill consist q/ -/it,e shorr guestion.s of 2 ntar.ks eocp coye rittg the tt ittLi,",syllabus' In additiort eighl more questions tr.'ill be set unittrise cotrtprising o.f t:to tlueslitsns fr-ont c*t;jto'/'the -{ow' units' The ccntliclates are reqtirecl lo oltentpt -foru' more questiorts selecling *l lc,.t/ ona
r7 tt e sl i on fi"om e cclt ttnit.

UNIT_I
N'Iendel's lan' and his experintents. penc.trancc rrlrrl e.\1,"1-i:.ssi.i i1.,

Fine Structrtle of Gene: classical verstls ntolecuiar concept of the gene. tilc cis-trans c.ur,ier.u:ri,ii,.rirfor functional allelism. linritation of cis-trans tes1, fine structurc of phage T-i il L-ocirs: llr:e s1i.Li,:1irr.i::,oi gene and "Complex loci" in eukan'otes. qenes u,ithin genes in phage 0rr:+. pseutlrrsen....overlapping genes. repeatecl genes. gene amplification. 
o>iivJ rrr rlrsg<v Y''

Chromatin structure and organization: chrolnosome stmcture and DNA packaging: euc5r..rn*rin eriiheterochromatin. organization of plastid and mitochondrial genomes.

Principles of hereditv and variation:
phenocopl'.

U}iIT-II
Special Chromosomes: structure. occurrence and behar
chromosomes.

*fw

iour ol polvtene. lampbr.ush. I:l and sc:;

Karyotype: Kar,votl'pe analysis and its evoiution: FISH" cGH and flou, c1,1ometerv. fhrLlllroso*eLranding techniques: e-bancling: G-banding: R_banclin_e and their uses.
cettes and chromosotnes: cicncral features of chror-nosonres. chrorrrosonral thcol.-v of inheiitaiic.:.r. iicrrdetennination. Sex-linked, sex-iimited and sex-influenced inheritarr.., 

* " '"'
Extra-chromosomal inheritance. sex chromosomal abnorrnalities-svndrome ancl iiLilr)5,,111;iiabnormalities.

UNIT_III
i\'{utation: l'pes ofmutatiott antl molecularmechanisln, nonsense, rnissense and fi.aure shii.t,rrit:lli.rrr.Amcs test flor ntutagenesis: Mutagcnesis bv nitrous acicl. hl,drox;,larnine. alkr Iaring i]r-r_rt:.inlcrcalators and tJV' DNA rcpair nrechanisurs - ercision. rrrisrrratch. sos. phoio-r.eircli,, .,,r,,..t'ecotlbination repair' Variatiolt itt chromosotttc nLrurbcr': I-laploitls. urrcrrpltriris .rrcl eupl.itls- r;:.rrirr.pnrrluction. etl'ects and uscs: polvpltlitl-t, ancl u.<lp improvcrli-:nr.

tit\IT_I\/
(iettc Linl<agc ancl chrr:ttttlsotttc \',[tt;rPing: ciornplcte ancl inc:onrple:tu lirritlrgc- rcc.rr5irr,li,,-,.1.si.11g,.itl lt chr0trrosotllc. cftlssirrg ()\jcr. gcnc nrappirig [r1, 2-poirrt arrd -i_poi6t ,"rt .,,,rrr.a"'"r,,,r.,,,r,.t'...,,
h vhrid izatron.
I'0ptrlittion ccttctics arrd l;vttltrti,rt: .,\lltlc li'ec1ur'rrcies anri uc:rr.tr,pt: Ii.cqrrr.lrcicrs. r.irrtl'r, ,-,.rlirru ll*t]Il.rrlt,- \\icin[rcrg nrirrciplc. irrl]rcetlirrg. rrrutatirn. r.igrati,rri. l)rrtrrrill sclccli.rr. ,,,;r.i;;; ;.;;.;;::,;;,i.rpurrr( itul.i ve inhcritlnc,c.

Srrggcstcrl llcadilr gs :

I. l)r'irrciplcs.l'(ienctic.s. 8'l'crl.. (iir.rlcrrcr.ct al. (2001)..l,lrrr wclc1,. Ne*,y'rlt.l' (iitltlar'l'al" ct al. (2017) []lirrrl l]i,{uclrnologr': Ilct:errt Atlvirrrcerrrerrt irrrr.l [)c'cl',rncrrIs. S,r.irrcrNirtul'c. ( ie rnrirrrv.
(ic:rrr:iics, t'l'cr.|., Srrrrslirtl I).1). lrrrrl Sintntor:s M..1. (2()12)..lolrrr \Vcle1,. Ncr,r, yor.li.
('.tlc:cltltt['(icnctit:s. l0rl'ctl.. lr. lttg;rrrtl ('rrrnrnirrgs(20 l]). l,r-'rrr.s.n lrtluclrtirrr. Sisgrr'.r.c.
( iuttclit-:s: Atlallr5l5 ;ilttl l't'ittt:illles (l{}l(r). l}rool<r:r.. Il.l. i\4c( ir.rrrV llill. Nt.rr \.irr.lt.
z\lhc:r'ls ll, loltttsott A' l.crvis '1. ltall'M, ltohcrls K lrrrtl Wrrltcr'l'(2(x)g)M,lecrrl.rr. lli1rl.g.rt'rll 15rr' l:tl.). ( iirr.ltrrrtl l,rrhlislritrpi lrrrr., Nctr, \,orli.
( itt:;l;rljott .l l) (-l(X):l) (;nl()iijtl.i, I.. lrrrvcr At'rrrlcrrric irlcrrrrrrr l,rrblislrt.r..;. Nr.rr, \,.1.k" [;s,\
lr.ltt'1r (i(lt)t)t);('rll lrrrtl j\iltilr.t,rrl,tr. lliololir,.lrrlrrr Wilc],;rrrrl Sorr:;" l;Sz\.

l 'r t .

L\4,1 L.\ !, - i), .. .. ,. . '
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9. Krebs JE. Goldstein ES and Kalpatrick ST (2010) Lenin's Essential Geles (l',d Ecl.)..lLrncs ir.j.l
Barlen Publishers.

i0. Leu,in B (2010) Gene X. Jones and Barlett pubiishers.

11'Lodish H" Berk A. Kaiser, CA. Krieger i!'1. Scott MP tsretscirer A Pioegh H ancl \li;tsir.1a;i.ii j)
(200s) Molecular cell Biology 16tl' Ed;. w.H. Freeman ancl company. New york, L SA.

12' Pierce BA (2012) Genetics- A Conceptual Approach (4th Ed.). \\'.H. Freeman anci C'onrnanr. \r,rr
York, USA.

13. Poehlman JM and Sleper DA (1995) Breeding Field Crops, AVI. pnbl.. U.S.A.
14. Russell PJ (2006) Genetics (5th Ed.). Addison Wesley Longman, Califor-nia. USA.
15. Genetics, 6tl'ed.. snustad P,D. ancl Sinrmons M..r. (2012). .Iohn s,ele1,, Nerv york.
16. Concept of Genetics. 10'r'ed.. Klug ar:d Cunrminss (2012). Pearson Etlucation. Sins;iir.rc.
l7' Genetics:Analy'sis and Principles (2016). Brooker. RJ. \4cGran,FIill. Neq \brk.
I 8. BiotechnologY: Prosp.-cts and Applications. Salar et al. 201-l tSBr- q7g-g 

1 --t2l- j (:li.:t-,,i. spr.iil:lcr.
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M. Sc. (Botan-v) - 2'd Semester
BOT - 203 - Molecular Biology (Core Course)

Credits: 4

Time:3 h

Ilarks: liltl
Theory: ili
I.,1:3il

IYote for the paper setter: The questiot't poper v'ill con,si,st o-f nitre queslions itr ctli.'lhc lit',si ilt!.";!rilir.

st,ill be contpulsory and v,ill con,sist of fit:e short qtteslion,s oJ 2 morks each cot,erntg lll{:11iii)it
syllabus. In additiott eight more qttestions u,ill be set tctit-tt,ise comprising o-f'hro cltteslittits.lt',,tti !i!.it
of the fow. tutit,s. The condidate,g are reErired lo atlenxpt -/bur nrore que,stion,s selectirtg t,1 les1.s/ (ttlt'

qtreslion fi'ant eaclt tltit.
Unit-I

Nr.rcleic acid - structure: DNA and Ri{A as genetic material, Chernical structure and base c0111po:riii(in

of nucleic acids. Double heiical structures. Supercoiled DNA. Forces stabilizins nuclcic acid struciLit'c.

properties of DNA. Renaturation and denaturation of DNA. Tnt ancl Cot curves. Structllre ot'R\.\.
DNA Replication: General features of DNA replication. Flnzllnes attd proteins of DN"\ replicrtion. lt
replication. Prokar-votic and eukarl,otic relrlication tnechanism. Replicatiort in p.hagcs. [{cplicatiort iit

retror.iruses.
Unit-II

Transcription: Mechanism o{'transcription in prokarvotes and eukar-votes. RNA pcrlvniel'a:;es rtncl

pronloters. Post-transcriptional processing of IRNA, rRNA and mRNA (5' capping. 3' pol3'acir-n1'latiolt

and splicing).
Antisense and ribozl,me technology,: N{olecuiar mechanism of- antisense moiecuies. iniribition rrl
splicing. poll'aden1,'lation and translation. disruption of RNA structure and capping. biochenlisirl t',1

ribozyrne^ hammerhead, hairpirr and other ribozl'mes. strategies f-or desigrrirtg ribozl'mcs. appii.iilirri\c
fbr antisense and ribozyme .

Unit-III
Translation: Genetic code. General I'eatures. Deciphering of ucnetic code. Code in mitocht,ttJt'i,'
Translational mechanism in prokaryotes and eukaryotes. Post translational inodiiication and tra,tin.ri'i.

l)retein targeting (in briel). Non ribosornalpolypeptide synthesis. Antibiotic inhibitors and iratrsl;iiiotr.

. Unit-IV
l{egulatiorr of Cene Ilxpression in l'rolcarvotes and Eul<aryotcs: Opcron ooncept. Posilive arrd ntr:itii"rr
coutrol, lac. trlt ancl arb ()pcron. (latabolite repression, attenttittioli. t'cgttlation of- gette ex[]r'(s:: 'rr ;i,
cul<aryotcs (a hrie[' account),
ll()l1t()logous recolnbinatirlrr: llolitlll, .ittttction" Site spcci!jc t't:t:t.rttthittalitttt: [r[ []il:J{l- :iricl { t-c I ,,'.

corrr h i rration. R ccA antl ttl ltct' t'ccottr lt i ttascs,

Su ggcstcrl Itcatli ngs:

l. (iahlalval ct al. (2() l7) l'lirnt iJiotechrrologl,: I{cr:r:ttL Atlvltttcctttcttt lttttl l)g1L:llrpttrcrlts. \i,'!.irl!ci.

Niiture, (icnnatry.

l. [.crvin I]. (2010) (iene X. l)c;tt'sotr l)rcnticc ancl Ilall, Ncrv l)clhi'
.1. K;rrp (;, (2010)('cllirntl Molcctrlar []iology - C)ottccpt irrttl l:xpcritltctlts.5'l'lidilit,rr.
'1. l.otlislr ct al. (2013)Molc:crtl:rr('clI l]iolog1,' 7"'I'ir.lilion. W'.11. lireclttan I)ttblisttcr.

5. l(lrrg lntl ('urnnrings (20 11)t'orrr:cpt o['(icnetics. I0rl'cil., l'eltrstltt lrtltteittiott. Sittgitptrrc.

6. ('oo;.lcr'(i.N4.cl al (2()l.i)'l'hc('ell: Arrrolcculuritpltnxtc:lt.Sittttrtut'Assouilttcslttc.
7. Albcrls l]. arrd.lolutsorr A (201(r), Molccttlar Iliology ol'(lcll. (iitrlitrrtl Sciertce pLrblisher'.

.i"
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M. Sc. (Botany) _ 2nd Semester
BOT - 2A4A - Principles of Plant Pathology. (Core Electiye Course)

Credits: 4
Time:3h llarlrs: l{}fi

-l'heorr 
: -ti

L4: 3{ilvotefor the paper setter: The quesfion paper v,ill c,onsist of ttine cl4estiort.s irt ol1. 11rc.iir..st iy;it,;:!ittiiv'ill be contpulsory; attd u'ill con,sist of fit,e sltorr que,stion.s qf 2 ntcrrk.s each coyet.ing llrc vi711f ,,s);llabtts' In odditiott eight ruore questions ttill be sel tutir-trise contprisin-{ o-f nro quesrrotls ti,itr crti.iiof the.fottr ttnits. The candiclates are reqttirecl to attentpt./btrr mo-re qui-rriornr;;::tr,;tii,:;;';,",iii,'r,",',',,.
qtrestion fi'orn e ach unit.

UNIT_I
S1'mptomatology in Fungal infections of plants. Fundamentals of plant patholog},; llistorl,of pltintpathology: various levels of parasitism: classification of plant diseases.
Pathogenesis: Penetration and entry of plant pathogensr development inside host tiss*e,
Host-parasite interactions: Alteration in plant phl,siological functions.

UNI'T-TI
Agents of plant diseases: General characteristics ancl s)'mptoms causeci bv- ast--nrs rf irrii"r.ri,.,,,
diseases (fungi. bacteria. rn1'coplasma. vin-rs. MLos^ 

" 
sjl.of irrni",- 

-iri*,a.:-ir. 
.,.,,,,i;,.... 

' 
.,,;,;nematodes) and Agents of nor-r-inf-ectious diseases (air poilution. chenricals. rrin,.als r-rcesses.temperature). Enzv6e' and toxins in plant cliseases. Disease forecasting ancl assessr".",. s,,i,lri,,,r'i,Fungi.

UI,{IT-III
EtioIogy, epidemiology and control of folIorving diseases:

3) Paddl'': Paddl,Blast, Bror.r,n Leaf Spot. Bacterial Blight
b) \\,'heat: Rusts. Bunt and Smuts. Tundu Disease
c) Sugarcane: Red Rot. Smut
d) Crapes: Downy and Pou,dD,Mildervs
e) Peach: LeafCurl
{) Groundnut: 'l'ikka disease
g) Apple: Apple Scab
h) Mitstarcl: Whitc Rust. l)orvny Milclov
i) Potato: [arly and Late Blight, Wart Discasc
.il l,irrsccil: I{ust
Ii ) Dlrntlring oll'ol'thc seciilings
I ) [:r'got o [' l{ 1,c

I INI'I'_I\/
(icrtct'al s-\llllll()llls ltttrl I'riltciplcs of'('otttrtll. I)e lerrse \,1c:chirrrisnr in pllnls. sllrr:trrr.rrl. lrrtjLrccii ;irilIlirclrcrrr iu,l rlcf .rlrsc rrrcclranisnrs: I Ivpcrscrrsitir,ir__r, r.cacliorr.
l)t:torif icittittlt ttl'llirthtlgclt toxin: z\pplicirtion ol'rrrolecular bioloqy in clisc;rscs r:prrtr.l slr.rrlsriLrs. []l;rrt
q Lra raltl irrc.

Suggcstcrl l{tr:rtl ilrgs :

l' Agrios. (i.N. l'lant I':ttltttluu1,..5'l'litl. IilservicrAcltlrnic [)rc:ss. Surr [)icg9. ()]2,,. l()(t.5.
'l' Alcx.Jl*l.tts. ('..1.. ('.W. Milns lutrl M. lllircliwcll. Irrtnrtlrrcl.rv N,l1,.r-:olrily..l,i, l,tl..l,rlrrr \\,ilcr .\

Srrrrs. Ncrv Yorli. tll{0 1t1t.2007.
l. Ililgl'irrrri. 1.,.S. itrttl II.('. I)rrbc. A'lcxllroolt ol'\4tlrlcr.lr I,lup{ I,irtlr3lgg.r,. Villrs I,rririis};iir* ll,rrrr..

Ne rv l)cllri. l()t)().

'1. llilglirrrri. I'..S. trntl l{.N. Vcr.rrrir. l,ht,siokr1.:.t,ol'l,rrrrgi. ,1,,.i Ltl. Viliirs l,rr6l ll,rrit.. Ner' l}tllri l,t,t.i
,5. lkrs. L. lntrorlrlr.:liorr lo l,llrrrl Vir.okrg5,. l.orr1-irrrirrr. Ncr,r, \,6r.k. Irp. l(r{} l()71g.(r' llttt'ttt:ll..l.ll. litrrltllttttcttlitls ol'l\'l-vrrolo,:v.:1"'l litl. l:tlrvirrti Ar.lroltl, l.rrrrkrrr. ;r1r.(r7i l{).i(r.T Mitlltr.'tvs. lt.li.l". l'llrttl Vitrrlo1,.,\,. .1"'l Irtl.. Acrrilcrrrir: lrrcsr;. l.rurrlerr. l)l). li()7 l()li l .H l'r'11';11'. ('.1t. lrrrtl il.1i. l)itp,iturrvrrlir. (icrrt'r';rl Nrl irrrrhiokr;gt,, Vgls. l ,(. 11. .,,,,1 l:tl. llirrrrrlrrr;r

l'trlrlir,lrirrp I lprlrc. Ncrr, | )c:ll1i. ; r7t,15

I nn4!'"t
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9' Schlegel' H's' (1993) GeneralMicrobiolog-v.7ti'Ed. cambridge Liniversitl,.press. cambriclge.
I 0. Sharma. P.D. Plant pathorogl,. Rastogi pubrications. Meerut. 199g.
i 1' shamla' P'D' (2005) The Fungi and ailied organisms. I " Ed. Alpha Science Inte*atioral i-rri.
12. Singir. R.s. plant Diseases. gtl'Ed. oxford & iBH. New,Delhi. pp. 721. 200g.
13' sinha' u' and S' Srivastava' An introduction to Bacteria. vikas publ. Flouse. Neu,Delhi. lgit-i.14' Smith. K.M. plant viruses. 6'h Ed. crrapma, Halr. London. pp. 25 1. 1977 .
15. Stanier, R.Y. GeneralMicrobiology. 5'h Ed. Macmilan Co,. London. pp. 704. 200g.
16' \\iebster, c"J. Introduction to Fungi. 2nd Ed., cambridge universit)'press. ca'rbridgc. 19g0.
17' Biotechnoiogy: Prospects and Applicarions. Salar et al. 2013 ISBN 97g-gl-322- I 6g3-4. Sprineei.
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M. Sc. (Botanl') - 2'd Semester
Bor - 2048 - Principles of Plant Breeding (core Electi'e Course)

Credits: 4
Time:3 h

i\{arks: I i}{}

Theorr : 7i!

I;{:3{}
Notefor the papet settet: The que,stion paper will consisl of nine qttestions in oll. I'he.firsi {iyi:.\!i,)ti
v'ill be compulsort'antl v,ill consisl of Jive shorl clueslions of 2 ntcrks each cr-1.e,ing t!tt'rir,i.),'.
syllabus. In addition eight nzore rluestiotts trill be set unit-tt,ise contprising of fir'o questio,s.ti"()irr {.ir(.11
of the.fottr" tfiiits. The candidates are required lo atlempt -/bur rnore clue,stion.r seiectlng ,,t lr,,r, ,,,,,
question -fi'om each unit.

UNIT_I
History of Plant Breeding (Pre and post-Mendelian era): Objectives of plalt breeding. charactcrisrics
irnproved $1: plant breeding: Patterns of Evolution in Crop Plants- Centres of Orisin-biodir,ersin .*.1
its significance.
Prirnarl" and secondary centres of diversit). utilization of wilci plants in croLr irlpr.pr c1ic3i.
introduction and domestication as nrethotls of plant breecline.

UNIT-II
Principles of plant breeding: Principles and objectives: methods of breedipg seif antl cr-t.-ss J:.lii'ai.:rj
crops. heterosis and h1.'brid r,isonr; utilit1,,of hvbrids in genetics anclplant breeding.

UNIT-III
Asexual breeding svstems: fulethods of breeding of vegetatively' propagated crops: Ncn- colr e pti.riiri
methods; gene variability.
\{ale sterilitl": Cionceptl classification; genetic control: inheritance pattern and breeding uri}in.

UNIT_IV
PIant gcnetic resources: Importance of plant genctic resources ancl diyersitl, in planr 6r'i;:iii,r,"
collectiotl, evaluation and consen'ation of germplasm. Breeding for ciisease resistance. classiirci:ijrr* Lrl'
resistance. responses of the host to pathouens. r,ariabilin, s),stems ol'pathogenic lirngi. [rr.rrilirir
disease resistant varieties; multiline varieties.
Cultivar development- testing, release and nolillcation. maintenallce Lrreerling. participairrr"r f,!uiri
I3rccding. Plant breeders' rights and regulations lirr plant variety protectiop ald firrners rishtr,.

Suggcsterl llcadings:
l. l)ochlnmrr.lM and SleperDA (199-5) llrcctling t:icld Crops, AVI. putrl.. ti.S.A.
2. (iitltlan,at ct al. (2017) Plant Biotcchnolo!)/: [lcccnt Aclvi-urcr-:rtrcrrt arrd [)c\,cir)Pllrcnt:. \lr.irr1l

N;tlrttc. ( irrrulruy.
-1. Allitnl. I{. W. (19(r()). I)r'irtciplcs ol'[)litnt l]r'ectlirrr..leihn \\jilc1'& Sons^ \. yor.i<.

il . z\tlot)r'tlltttts (1997). National (iettc []iutli: lrrtl ilrrr ilclitagc rrrr Plarrl (ierretic I{es.Lri.ucr (iJir,,liirii.
NatiorrirI I]urcau oI'Plalrt (icnctic [lcsorrrccs. Ner.r, I)cl[ri.

5. Sirrglr..tl.l). (2(X).5), I)litttt 13rcctling - ['r'ine iPlcs lrrrl i\4cthotis. I(al1,arri I)rrhlislrcr.:. I rrtllriirr*.
(t. llltrttttlirri. lvl.M. (lt)71).llt'aclicitls ilt [)llrrl lircctling. A ]\4anual cum practicll rcc6r.ri, orliy.ti lriii

lltll l'rrhl. ('o. Ncrv I)clhi.
l. ('ltoprit. lr.l,. (l:tl.) (l()t{q). I)litnl I}t'ccrlirrg: 'l'lrr:or-v rrrd l)rac:licc. (l{cpr.i6r Ig()4). Orlirr.il rrrrrl II}li

I'rrhl. ('o. I'vl. l.ttl.. Nerv I)cllri.
It. ('lrorltlhlrri. II.K. (l9ltO). I-ilcttterttru'-y l'rinciplr.:s ol'l)lurrt Ilrccrlirrg (2rrtl liililirrrr). ox{ir1l rrrrl I}lil

l'rrhlislrirrg ( 'o.. Ncrv l)t:llri.
{). ('ltotttlltlrt'i. I{.('. (lt)l{2). Ittltrrtlttcliort lo l]llrrt llrcetlilrg. ()xlir;tl rrrrrl ll]ll l,rrlrlisirirrri (,.. \q.11

l)cllri.
10. l'otrltlrttrrrt. .l.N.4. lutrl Slc;tcr'. l).4. ( l()()5). It1ccrli11.l l]it:|1| ('1r1ls (4tlr l:rliti.rr; l,trrrirr'r Ir,6lisirirr,

( 'or'por';rl iort. trvctv I )cllri.
I I. ltrrglrrrr,;rrrrlri. |t.1.... ('llrnlr:rrr, A.K.S rrrrtl

( icttclit'..;. I)llrrtl Illcctlirrli lrrrrl IIirrsl:rti:rl ir.:,

I 'r ;.i \,r,r l - ',1

SirllriLlui, lt.r\. ( l()()5). llrire lir.trl I,.xcr.t:ircs itr ('\,tr,i,r,,r
( lst l.tlilioll;. 1'ltS l'rrhlislrer":r. Ncrr, I )r:llri.

':
:r" .
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lJ.

14.

l2' Shanna, J.R. (1994). Principles and Practice of Plant Breeding. Tata N{cGrar.r,}lill pulrl. C,,.ri.,ri.l
Ltd.. Nerv Delhi.
Allard, R.w. 1960. Principles of pla,t Breeding. John wiley & Sons, Ne*,york,
Ha1's. H.K.. Immet, F.R. and Srnith. D.C. 1955, Methods of Planr Breeding. McGralv Hiil IJiii,i
Compan1,, Inc., Ner,r, York.

15' Fehr. W.R. 1987. Principles of Cultivar Development (2 Volupres). Mac \4illan publishing ( o
New York.

16. Poehhnan, J.M. 1986. Breeding Field Crops. AVI Publishing Compan1,. Connecticr,rr,
17. Singh, B.D.2000' Plant Breeding-Principles and Methods. KalyaniPublsihers, Ne*, Del6i.
18. Biotechnologl": Prospects andApplications, Salar et al,2013ISBN g7g-g1 -322-16g3-4. Sprinee:.
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M. Sc. (Botan1,) - 2"d Semester
BOT - 205 - Plant Resources & Utilization - II (Core Course)

Credits: 4

Time:3 h
Marlis: !t|{}
Theorr': l{,i
IA: 3{l

Notefor the puper settet: The question paper u,ill consisl o-f nine questions in qll. tkc Jir,st .14r,\!i()ri
will be cotnpulsorl' and v,ill consist of .five short queslions o-l' 2 tnarks eoch cat,eying the ti.lirit:
sr-llabus. In addition eigltt more questions v,ill be sel unit-trtise contprising of tu,o cltrcstiotis.f).()iit (r!(.!t
o-f the -four units. The candidates Gre recluir.ed to ottenryt /blil. tttore questions .s.eiet,tiug ,,i lrr,,r, ,,,.,r,
question fi'om each unit.

U}I-IT_I
Plants used as avenue trees for shade, pollution control and aesthetics.
origin crop piants: Idea about centre of origin of common crop prants
Spices attd condiments (Saffi'on, Clove, Cardamorn, Ginger. '1'unneric. Cinnar,on. fia,sicLr*rs"
Asaf'etida. Coriander. Fennel. Fenugreek).

LINIT_II
Medicinal plants: Importance of medicinal plants * role in hunral heaith care
Traditional kno$'ledge and utilit.v of sot'ne cortnron meclicinal piarits- Sari.garrtiirir. isrirgi,i^\ rls.i,r.
Neem. Bhiringraj. Amla. Harrad. Bahera. Arjun .Punarnaya . Brahmi. Kasr-,niii. GhrirkLrrn.ir-i. (.lirjir jrrr
and Eucail'ptus. lnsecticides fi'orn plants (P1'retirrurn). Hallucinogenic plants - sr:neral accil"irll

UNIT-III
Cultivation and uses of Fruits and vegetabies. Nutritive and medicinal value of sor,e liuits ;ulii
vegetables (Guava. Sapota. Orange. Mango. Banana. Lemon. Pomegranate. Moringa. Cabbasc).
Commcn ornamental plants. Common food adultrants.

UF{IT_IV
\&'ood and its Uses: Softq,oods and hard u,oods. rvood as fuel. constrllction material (pilings,
Veneers. Pl1'rvood), w'ood containers (coopelage), chemically derii,ed proclLrcts a66 q,ot-itj distiljarirrrr.
Common timber yielding plants and rninor fbrest products.
Unexploited plants of potential economic valuc: plants as a source o{' rene*,able energl. ilcnc'ricr
Resources and their conservation.

Suggestcd Readings:
l. l(ocherr,S.L. l9Sl.EconotnicBotanyinlhc'l'r'opics.Maornillanhiclial.td.. I)oi6i.
2- Itill, A.lr. I9-52. liconornic llotany (2"d Ird.) l\4c(irarv IIill. Ncrv yorli.
.1. (ltthlcy. 1,.S. and Steele. W.M. I97(r, Arr Ilttxrduction to thc Botauy ol'Ir.opielrl ( i.,ri,-1, {1"'' }:,1.)

Lorrgrrutris. [,rlrtclon.

'1. Sittttttotttls. N.W. 197(r. Evolutiorr ol'('rop I)lrrrrts l.orrllnan. l-oncloq. \cri, \,'pr.lr
5. SatlttritMLtt'thl, AVS arrd Sublahn"lanvilnr. N.S, 1989. A 'l'cxt Rrroi< ol'l..eonirrrrie Ilritrrrr. \\ ilr: ,

l;irslc|rr I ttl.. l)crllri

6. Scltcr'1'. lt.W. 1972. Plitttts {irrl\4:rrt. l'r'crrlicc IIirll. Iirrglcu,ood (llifli. N..t. tlSA
7. Sittt;lsott Il. ll. irrtil M.('. Ogorzall,2()0 l. llcorronric botan;,: plants o{'6rtr wgr.ltl. .l''i eri. \,lc(rr.lir\-

I Iill. Nr:rv Yorli. [ ]SA.
lJ. l{lrtl loftl, A.li. I913(r. Irttttclrttrctttitls ol'l'llrrt S1'stcnr;rlics. IIuypcr:rrrtl I(6g, ItsSlislrt:rs Irre .(). Litlt,l'ctlcc. (;.ll.M. 195 l.'l'irxortotuvol'vlrscrrlirr'pllrrrts. l'hc Mircrrrillirrr ('.. Ncn,\,or.li.
I0. l)lrvis, l).1 l. itntl I lcywootl. V.l l. l9(r.5. lrl'111.1,r1cs ol'Arrqitlspe r.rr1 

.l 
tr.rerrqrrr"r,. I) \ilrrr \p:;lt.lrprl ( r,..

I JSA

I I' Sivirt';rirrrr. V.V. l()11'1 . lrrtrotlttc{iott lo []r'irrciyrles ol'l'l;rr11 [lrxonon]\,. ( )rlirr.tl ll]l I I'rrir. ('1.. lrrtii;r
lf. llltttcocli..l .l;, 2(X)4. l'litttt cvttltt(iott lttrtl tltc,rririrr ol'crrrlr sl)(icics. l"'i r.tliticlr. ('Alll llrrlrli.,l;irrr:.

('urrrhrirlp.c, MA t lSn.
I l. lllttl lirnl cl rrl. l()7(t. Vitst:ttlitt'l')l;rtrl S.yslcnurlit's Iltrr'Perrrntl l(orr, Nt.r.,,\'or.l,.



l{. Sc. (Botan-v) * l.t Semester
Laboratorr - III

BoT - 206 - Pertaining to Theorv Papers BOT-201, 202 (Core Course)

Credits: 4 t,larlis: l{l{i
Duration of exam: (3+3 hour)
1' Study of problems on Mencielian Genetics, Gene interactions. Muitiple allele ancl *ultiple urrri:

inheritance.

2. To test the genetics H1,'pothesis b.v chi-square Test and study, goodness of fit.
-l' Preparation of Linkage Maps in Diploids using three points test cross method.
4. Tetrad analysis and centromere mapping in ordered and unorder.ed tetrads.
5. Pedigree analysis.

6. Problem relatins to population genetics.
7. Studl,of B chromosome in \4aizel Drimia.
8. Induction ofpolyploicir, using Colchicine"
9. studl'different stages of mitosis in roor rips of z\llium species.
l0' Studl'meiotic trehaviour of chrornosomes in Anthcrs of ,.\lliurn sil. or itirr-)cil
1 1. Separation of membrane and demonstration of pernreabilitl,.
I2. Isolation and demonstration of mitochondria activity,.
13. lsolation of chloroplast and dernonstration of chloroplast activity.
14. Histocireniical localization of nucleus and nucleolus.
15' Study of the morphologl', anatomy and reproductive strLrctures ol'the represerrtati'es .l'ilie tcr.,

families mentioned in the theory pat-t.

Studl' of rnorphology and anatom)' of vegetative and reprocluctiye organs usine clear.ccj ri,lciir-
rnounts. sections, maceratiotls and pertranent preparations of fbllon,inc tivins gan.r,r, r\i!o!!*!.
f-ycopoditun' Isoetes' Selaginell*, Equisetunr, Angioptevi5, ophiogkt.s..strtn, l]rtrt..t'cl,iurtt. ().s,itut:ii,t.
il[arsilea, Salvinia. lzolla, Lygodittm, Hl,ntenophyllwn, C.t;utheu, l)tcris, -4splerti:gn, l,)7..,y;J;1;,;.1,,
P o ly s t i c h trnt, -,1 d i on t tutt, l, o I ltp o tl i u nt, an d Le p i s o r us.

Study of some fossil pteridoprrytes through specimens and pcnnanent slides.
I)rcparation of pcrmancnt slidcs / charts.
'l'axonomical charactct's tl{'lcrns tbr gcncric idcntiflcation arrd clrar.actcriz:rtion of'farnilics
Studies on the {'ern spor.cs lrnd tlrcir rnorphology.

16.

17,

ffi.

I 
().

2t.
22.

21.

2.t.

1(
--t.

Sturlelrts shoukl .sutrnrit
txir nr itur tiorr.

'tSrl11pg tltitltgtrs
ol'lhc lnirltriirl

Woird Anatomy in ('u/r,rr,t, (iink,qo, llpherlrcr and Gneturn.
Lea1'Anatorny in ('ar/rtt.t', .4hia.v, l'iceu, Pot/oc'at'1tt.t.s ('t'.1'1slontt,t.irt. ('tlthrrle/rr.xrr.s..
Male corres (cxtcurlll tttot'ytltolorr,) &. rnicnlslturoplrr,llr ilr ('t,th.tr.t,,,1 bic,t. (.cillt(tl()ttt.\u\
l',tfutcur'1ttt.;,, ()s..1t1tlrstttt't,itt, ('tt1tr.a,s.,t.tt,s,'l'httf u ilnd./utti1tartt,t,.
Irctttalc coltcs in ('ttlnrs, Abia,s, l,it,t,tt,'l'tr.t-orlitutr..4trt.trrrt:rtt.iu, ('tutuiu.qhnllirrr. Sccd scitlc coririticr
it't (' r'.t.,1 t t t t nt a r i r t, ( t ( | ) t.(,,t,\ t r,\'. and' I' I t t t j t t.

Iricltl trips t0 {irrrriliirrizc willt ttittttrirl hahitals. qnr',rrth {irrnrs;rrrtl tiive.sit' ol'I}r-r,.,lr_r,li_:r.
l'lcricloplrytcs irntl ( iyrrrnospcnn.

sJlccilttclts 0l'I)tcrirlo;tltv{cs lrrrtl (i.yrrrrrosl)sr.ptr,i 1l llrr. lilrt,.l

crttt lrr, cxllcelcrl rlcpclrrtilrg rrlturr lhc :rr,:ril;rlrililrirr lhe corrlrnls ol'lht. pr;relicirl
iurtl lhc rcr;rrirerl cr;llipnrtlrl.

I
I I I ,.

I



-- Suggested Readings:
1. Brooker. R.J, 2014. Genetics. N{c Grau._}{ill educaiion.
2. Brou,,, T.A.20l 1. Genetics: A Molecular Approach. 4,h Ed. Ta-vlor & Fr.ancis.
3. Gupta, P.K.2014. Genetics. 4'l'Edition, Rastogi publication. Meerut.
1. Russell. P.J. Genetics. 1998. 5'l'Ed. Addison wesley Longman, Ctalifo,ria. U,s.A.5' Snustad. D.P' & M.J' Simmons,2015. Principles of Genetics.Tth ed. John Wile;,.& Sons Ir:c.6' stickberger. M.w. 2008. cenetics. 3'd Ed.. MacMillan. Ner.r,york.
7. ciropra. R. s. Taxonomy of Indian NIosses. csIR, New Delhi. 1975.
8' Dyer' A. F. and Duckefi, J.G. The ExperiirrentalBiologl,of Brvophltes. Academic pr.e.ss.

9' Richardson. D' H' S. BiologS, of Mosses. Blackrvell Scientific publications. oxfbrcj. p!,. llt)
10. Schofield. w.8.. Introduction to Bryology. Macmillan publishing con-rpan),, N\.., pp.43 i
11' Schuster. R.\4' The Hepatical and Anthocerota of Norlh America. Vol. I-IV. C--olunrbia [.,nivcrsi.

Press. \ew York
1?' D)'er, A'F-' The Experimental Biologl'of F-erns. Acaclemic press. Lonclon. I979.
l3' Kubitzki. K. The Farnilies and Genera of'\iascular Plants. Kramer. K.I-r. anci cjrcr.n. p.S. (crjs.)

Narosa Publishing Housc-. Neri' Delhi. I 991 .

14' Rashid. A. An lntroductiou to Pteridophyta, \iikas Publishers^ Nen, Delhi. 1 99!J.
l5' Sporne. I(.R. The morphoiogy of Pteridophvtes, 8.I.. Publications. Bornba1,. Dcihi" \lac1r.as
16. Beck. C. E. Gymnosperm phylogenl,. Bor. Rer,.. 5l:176_294. i9g5.
l7' Bhatnagar. S.P' and Moitra, A. Gynnospenns. Nerv Age International Limiteci" Neu,Delhi
l8.Bicrhorst.D.W'MorphologyofvascularPlants,Thel\,tacmillananclCo..Ncr,r,york. 

Ii)71
l9' f)alirnorc. \\i'. Jackson. A.B. and N4orrison, s.L. A Handbook of Conitbrae in.:1,

(iinkgoaceae, Edward Arnold ancl Co.. Lonclon. 1966
20' Sporne. K.R' The Morphologl'of Gyrnr)sperms. B. I. Publications. Delhi , 1c)7,1.
2 L Sharnra. o.P. and Dixit. S. Gymnospcrrrs. Pragati prakashan. Nleerut. 2001 .
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M. Sc. (Botany) - l', Semester
Laboratory - IVBor - 207 A - Pertaining to Theory papers Bor- 203, z04A (core

Credits: 4

Duration of exam: (3-3 hour)
1. Stud1, of plant diseases rnentioned in Theorl, syllabus.
2. Isolation- purification and single spore culture of pathoge,s.
3. Isolation ofpathoge,s fiom diseased tissues (leaf, stem and ti.uit) bl,seriar
4. To stud, the s;,mp1ems and diagnostic f-eatures of causal organisrns

diseases:

a) V. S. of White Rust of Crucifer.
b) T. S. of Linseed Rusr.
c) Rust on Wheat and Berbery.
d) Smut diseases: wheat. Rice. Sorghum. Sugarcane and Grass.
e) Dorvny miider.r, of Grapes.

fl Pou,der), mildeu, ofGrapes,
g) Red rot ofsugarcane.
h) Tikka disease of Groundnut.
i) Late blighr of poraro.

j) Earl"v blight of Potato.
k) Diseases caused by lirngi irnperfecti.
I) Studl' of Viral diseases.

rn) Study of Nernatode cJiseases.

n) Bunt diseases of Wheat and Rice.
o) Wart disease of potato.

Elective C)ourse)

p) Appfe scab.

q) CitrLrs canl<er.

r) Tundu c'lisease ol'Wlrcal
Collection and Prcscrvlttiott o['spccitttcns ll'crr"n inlbctctl pllrrts. Sutrmit 5 herbariurrr s5r-:uts,' lir.r:
sltecirnens along n,ith a rcllorl.
lsolation of'Nuclcic acirl
( i c I c lcctrrtl'lhorcl ic scpir r.irt ior.r o [' rr rrc lcr ic ac i tl.
iVl<llcr:tt llr sizc dctcrrrrirlrlion ol'l)NA surrrltlcs [t-\,Atar.ose ge I cleclr.oirlrorcsis
Isolation of' protcins.
r}A(;tl
(Jtrarrl itirl i rrc rrrra l,t,sis o l' I )Nr\.
l(cstrictiorr tligcstion ol' l )NA antl liqll iolr .l' l )Ni\ li.lrgrrrcrrts.
lsolatiorr ol'plasrnirl I )NA.
Sorrllrcrrr [t krttilrg.
Wcslu'rr ltlottirrg

Illarlis: I00

dilution nictitod.
of the fbllor,r,ing piarrt

.5.

6.

7.

().

10.

ll.
I :i.

I l.
| .t.

t5.

*S,lrre chirngcs i, (lrc r*lrle.ls ,l'ltlr pr.:rclir::rl c,lr
ol'Iltc ltr:rlcri:rl lnrl lhc r.erJuirrrl crlrriprrrt rrl.

Itrr cxIleelcrl tlcJrcrrrlilrg rrporr Ilrc :rv:rilirlriIilv

Suggeslcrl ltclrli rrgs:

l. Aliriils' (i.N. I'llrrrl l'ittltology..5rl'l'.r1. l:lsevir:i'r\errtlrrric l,r.t.rs. Slrrr l)ie;i'.(/.1,1 pp..l0{).5.
'l' z\k'\illtolotts. ('.'l .. ('.W. Mirrrs lrrrtl i\4. lllrrt'l,rvl:ll. lrrlrirtlrri,lo1..1, l!1.1.1.1111y,_,.r.,[,], l:tl..l,rlrrr \\,ilr.r ,r.

Sorrs, Ncrv Yorli. lil{{} pyr. .l(X)7. 
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23. carclcnc'r et al. (2001) Principles of cenetics. g'l'ed.. John \\ele1,. Neq,yorli.
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I,I. Sc. (Botan1,) - l't Senrester
Laboratory - IV

BOT - 2078 - Pertaining to Theory Papers BOT- 203,2048 (Core Elective Course)

Credits: 4 r,[:r rii:: l{}r}
Duration of exam: (3+3 hour)
1 . Preparation and stud,v of karl,otype.
2. Mitosis and rneiosis in higher plants.
3, Study of aberrant meiosis in Rhoeo, Tradescantia and Lthr),sctnthemtmt.
4. Calculation of mitotic index and chiasma frequency.
5. Floral biology in self and cross pollinated species. selfing antl crossing techniques.
6. Selection methods in segregating populations and evaluation of breeding material.
7. Estimation of heritability and genetic advance.
8. Detenlination of extent of outcrossing
9. Learning techniques in h1'brid seed production using maie-sterilitf in field crops.
10. Self-incompatibility and techniques of maintenance and or ercomils si-ri-ri-qplr: tic ilriri

ganr etophvtic incornpatihi I it1,'

I l. Selection methods in segregating populations selection cliflerentialand intensitr,- clc,li,r-si-ratioir r,i
their relationship and eflect on genetic gain,

12. Screening for quality traits, resistance/toierance to biotic & abiotic stresse-s.
13. Demonstration of quality seed production through nucleus and breeders sced pr..lricti.-,ii

techniques.

14. Isoiation of Nucleic acid
15. Gel electrophoretic separation of nucleic acid.
l6' Nlolecular.size detertrination of DNA samples bl,Agarose gel electrophoresis.
I 7. Isolation o{'pnrtcirrs.
I8. I'AGE
I 9. Quanlitalive analysis of'DNA.
20. I{estriction cligestion ol'l)NA and ligation of DNA liagrnents.
21. Isolalion ol'plasrlid Dh.,A.
22. Southorn [rlotting.
2.1. Westcrrr blottilrg
24. M a i n tcnarrcc o l' cx1;cri ntcrrta I recorcls.

*Sottlc chrtttgcs irl lltc conlcnts oI'tlrc llracticat r:arr bc rrrpcrctcrl rlcpcnrling upon thc 2r.rrila5ilit'
ol'lhc matcrial anrl thc rcr;uircrl cquiplncnt.

Su ggcstctl Ilclrlilrgs:
l. Alllrtl I{\ /. l98l. l)r.inc:iPlurs o(.1)lirnt []r.ectling. .lolrn Wilc.v & sorrs.
?.. ('hopnr Vl.. 2(X)1. Ilrccrling I,'icld (lrofrs. Oxtirrrl & illll.
l. ('ltoplir VL. l(X).'l.l,lirn( llrccrlirrr. ()xlinl & Illll.
,1. ( ittpta Sli. l(X).5. I)r'rrr:lir,:ll l'larrt llrc'r-:rlirrg. Agr.ihios.
5. l'ohlrnirrr.lM.t llrlhlrl<rrr l)N. l()72. llrcr:tlingAsitrrr liitlrl ('1.()l)s. ()xlirr.d ct. IIlll.
(r. llolr [1. ]0(] 1. l]llrrrl l]r'cctlirrg, Attall,5l5;rlrtl lrxlrloil;rliorr o{'Vitliirtiorr. Narosa l)rrhl. [[rrtrsc.
7. Slt;tt'ttttt.l l(. ?(X)1. l't'ittt:iples inrtl l'r'irr:(ir:e rr{'l'llrrrt Ilrr-rctlirrli. l;rlrr Mc:(ir.aw-l lill.
li. Sittttttotlrls NW. lt)t/{). l'r'irrcipltrs ol'('t'op Irtrplovc:nrenl. Lnpilish l,lrrrsrrirse l]peli S.e ie tr,.tr. Sirrpllr ltl), .10{)6. l'l;rrrl lirr-:t:rlirrg. I(ll-ylrri.
It) sinlllr l'. -l(x):. ( )hictlivc ( ierrr'rir:s rrntl l'lrrrrr lllcetling. h;rlr;rrri,
I l. Sirrph l'. l(X)(r. l.)sstrrliirls ol I)l:rnl lllrrtlin;:,. Ir.rrlv:rni. ,

l' ,,. )
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il' Singh S & Parvar IS.2006. Cienetic Bases and l\4ethorls of pianr Brecdinc. CBS.
13' Adams etal' (1992) Biochetnistrl'of NucleicAcids. llti'ed.. c.haprnan ul,i t,lull. Ne*,\.or.l<.
14. Ler.vin B. (2010) Gene X. pearson prenrice ancll{aii. Nerv Delhi.
]l Kai: G' (2010) cell and MolecularBiologl - concept and Experimenrs.5rh Edition..6hn \\-ii,.:i
16. Lodish et al. (2013) Molecular cell Biolo[j, z,',.roirion. \[-.H. Freeman publishcr.
17. Gardener et al. (2001) principles of Generics. g,r,ed.. John \teley. New york.
18' Klug and cummings (2012) concept of Genetics. 101h ed., pearion Education. sin-uapore.l9' Biotechnology: Prospects and Applications. salar et al. 2a13 ISBN g7g-gI-322- l6g3-4. Springcr
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I I
M. Sc. (Ilotanr.) _ 3''d Scmester

BOT - 301 - Taxonomy, of Angicspcrms (Core Course)
Credits: 4

Time:3h llarks: Itlrl
Theorr: 7{}

1..\: *10
Notefor the paper setter: The questiotl pcper tvill consi,st o.f nine question,s. in all 'l lrc.lir..tt rltit.tiiirtv'ill be contpttlsory and v'ill consist o-f -fi,e shr.trt quesrions of 2 marks each cayer.ipg rhe trltrtlis)'llabtts' In addition eight more questions ttill be sel tntir-tri,se cctntprising o-/'ltt,o qtte:,iirrt,t li1)t, i:r;t!:ctf the fom' tfttils' The canclidttles are reqttirecl lo cttlemT,tl -fbur rnrtre rTuestiotts .se lec.tirtg ct! letti.st iri,,question _fi.om each mtit.

UNIT_I
origin and evolution of angiosperrns: general principies of angiosperm phy'logeny.. e'olLrtionar' ir.cncisin angiosperms, ecads and ecotypes; speciatioir; uu.ior, ,p..i!, .or..pir.-ud;p;;;; .;;;;i;;.1;d;,,i:.tttodifications; concept of taxonomic characters; character weighting; taxonomic hierarclrr artjdifferent taxonomic categories. c -cl

UNIT-II
Principles of taxonoml'. characters considered before plant identification: idfirtillcatr,rn ii,,.i..cornplrter aided identification. floral formLrla anci f1ora1 diagrarn. Salient feargres;i;; l,;;.,,,n,i,,;,,,,
clt.,de of Botanical Nomenclattrre (icBN): (Principles. Ranlti of tara. tlpification- princirrle i,;f'1r1.j1y1ji,,arld citation of authors'-rrames).some important nllcs of nomenclature: LrrieJ'iclea about phr,iucoclc iis rrnew' s),stem o l' nomenclature.

UNIT_III
Systems of angiosperm classification: Phenetic t:er,-tus phylogeuetic systerns: claclistics iii iri..,,:,,-rir\,.Rclative merits and demerits of maior systems of classification. Salient features 

"i;;;i".',', 
-,.,..,,,,,

classification (Bentharl & Hooker" Engiel and Prantl. Coronquisr. 'fakhta.ian. I{utchin*i-oi;" 
t -

'l'axonomic evidencc: Morphologl". anatom\,. palynologr,. ernbr-yolog),."c),tolog\,. l4odcrn tr.tr:ils irrplant taxonornv: Nunrericar taxonorny, chernotixono,nylinolecular taionomr,.
UNIT_IV

llcrbarium and botanical garden: pllrpose ol'ntoclern herbariunr, techniqLres of herbarirr.n pr.clriii.irii(,)r.dcscription'ol'flowcritrg plants in diffbrent typcs ol'hcrbaria, ma.ior inclian herbariir and 1,.,,i:inicrlgitrdens, inlportancc o{'ltcrbariutl and boranical gardens in botarrical research: Reler.ancc ol-tu,,, :-r{-)jr\
1() cons0rvatit'rtt, sttstaitrablc Lrtilization of'bio- rcsotrlccs ancl cc()s\,stcl1.l rcscarch.

S rr ggcstcd lleatlings :

l Verlna' I]'l(' 20ll.ltttrotluction Lo Taxononryol'Arruiosperrns. PFII Learnincpvt. l-.tel. N*r I)cliri)' Sharttra. o.l).2(X)9. I)litnt'l'axon61'111,.'l'o1^ Mc(irlrv llill lrclucation Pvt. Ltd. Ncu. I)cllri.
'1 Naik. \/.N.2(X)(r"l'lrxurtottty tl[-Aneio.spcrrrrs.'lura j\,1c(irarr, llillLclucation pr1. Ltcl. N*r [)e liri
"l' Satnbatrttt't-y' A.V.s.s' 200-5.'l'axrllonr-\'ol'Arrgiosl-rcrrns. I.1,.. Intcr.national prt. Ltci.. \cu l)i:liri.
-5 Singh, (;.2(x).5. l)llttll S.r'stclttittics: 'l'heor'1'rrrrcl I'r'rrr:(iccs 12"'l l;rl.) oxlirrrl arrri IIJt-l IrLririisiriru ( ill'vt. [,(il. Ncu, l)cllti.
(r. Not'tle tlstilttr. I).' Irl ( ilrzilly. (i. itlttl Kitsslrs. lV1 . l0tx), l)lirrrt S-1 str:rpllics Igr-21'1 C.c:ntrrrr. I,.l.t l.rij

Itt"css l,ttl. Lorrrlorr.
'laltlrtiliarr' A.l.' lt)t)7. l)ivr:t'sity alrcl ('lassillclrliorr ol'lrlovrrcrirrg I)larrts. lolurnhia Itrri'cr.sitr,
l'r'ess. Ncu, Yorli.

u l{,lrillorrl. A'li. lt)l{(r, Irtttttlittttett{itls ol'l)lurr{ S.ystrrrnirtics. [[ur'pcr.& l{erv trLr6l. t]SA.(). Slitr:r:, ('.4. l()ll(). l,llrrrl 'l'lrxolronlY 
lrrrrl lliosl,slcnlrlics (J,,,l c,l.) l:tlrv;rrrl r\r.nolri Lltl. I orrriorr

l()' (irirtrl, !V.lr. l()li'I. I'lrrttl lliosysterrrlrlies. Acrrrlr..nrir. l,r'ess. lsrrr1rl.
ll.l).lrvis.['.11. lltrl llr.:.yrv,orl.V.M. lt)7.1. l,r.iltcinlcsol'Arrr]i,slri.r.rrr .[,lrxorrorrr-\,.hcr.ciger 

l,rrlrl. l,\r\I'l' l):rvi:;. l'' ll.ltlttl llc-y$,o,rl^ V. ll. l()7i. l'}r'irrcilrlr'.,o1 ,,\rr,1-iiospcr.rrr'l;rxorr.,rrr1r^ lt.hcr.{ I Isrii,t,r
llt tb. ('()., N-r'\\/ Y()t'l(.

'1" 
'

'{r=

I I. lter'r'nl lr.r icu,s irr rt.it.rrlillc iorr.r.rrtrls.
tl

I t,'.'{ l'Yt - '
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M. Sc. (Botanr') --3''d Semester
Bor - 3a2 -Biology of Reproduction and Anatom-v (core course)

Credits: {
rime:3h l'larlis: l{iii

Theon.: 7U

Ll: 30
Note for the paper setter: The cluestiotl poper tt'ill can.:;i,st o-/ nitrc que,stiort,s irt ctll. 't'he 

.lir.tt t1ue,.t.tiriiv'ill be compulsor'1' and will consist of fit,e short questions o.f'2 msr.ks eac/t crn,er.irr,g lhe t:. liiij,,,
st,llabus. In additiott eighl tnore que,slionstrill be s'et totit-tr;i,re comltrising of-tt.t,o c1trc.s/ir.trt.s.ti.orit r,titii
of the fon' tmits. The cctndidate,t are required to attempl ./btu' not,e questioi.i,s ,s'eleciiiig tt; f L.t tt r)liil
queslion from each unit.

Unit-I
History of plant embryology: Male gametoph)/te: structure of anther.
tapetum. Poilen development. male sterilitl,: pollen gennination, pollen
pollen allerg1,'

L'init-II
Femal e ganletoph)'te; ovule development, me gasporogenesis : organizati orr
of the embryo sac cells. Pollination mechanisms and'ectors.

Unit-III
Pollen pistil interaction and fertilization: sttucture of pistils: pollen-stigma interactit,.n spr-rr..irirrtic air,-i
gametophYtic irrcornpatibiliti', double fertilization: ent-lospenn der elopmcpr. p()l\cilrbr.-\olr\i. ap,,i,i:,i:
Experitletttal Embrl'6[og1': irz t,in'o tertilization Antirer. Po]len ancl c.mbrr,o cirlrrirc.

Unit-IV
Anatoiny in reiation to taxonomy: Anonralous seconclarv Stnrcture. arrornaloLrs sc.onilal.-r. r.:..,.,i\ii;"
anomalous position of cambiurn. abnonnal behaviour of norntal canr[rium. accL.ss(]r\ iarrii,riLr nr
forrnation and its activity, extra stelar cambium, interxylary ancl intraxl,lari phloerr" pl.r.\cj.cL- (.i
rncdullary bundles, coftical bundles. prescncc of exclusive phroem and .r),tcn.i bLrncilcs. sL-c(rn(lar.\
grorvth in rnonocots

microsporogencsis. rolc r-. j'

tube growth and guidiinc,^::

of the embrvosac. stnlclura'

I)r'css. L, S.,\
'trrrction. \\ ilL:r

Ncn'\'ttt'li.
il"'i i rl . ). \ic( il*,.

Suggested Readings:
l. 13ho.iwani, S.S. and Bhatnagar^ S.t). 2000. 'l'hc

Publishing l-louse, New Delhi.
Flnltrryologv of Angiospcnns i.l'r' Lci.)" \,,ii.rri:

2. Ilirghavan, V. 1997. Molccular F)rnbryology o{'Flowcring lriants. lanrbriclgc [ ]piv.
l. Shivrttttla, K.lt. and Johri, B.M. lr)85.'llrc Angiopsrcs'r Pellcrr: Str-rrctu-rc.rrrl I

lra.stcnr l.tcl.. Ncw I)clhi.
4. lrlrhrr. A. l9(rT.Plirnt Analorrry. I)crglrrrrorr lrrcss. Lorrdon, Nr:lv ygrk.
5. ljsau. K. l9(r-5. l)lant Arratorny..l,lrrr wilq,& Sons Nuv yorli.
(r. lrittttcs' A. '1. lg6I. Morphology of'Arrgiospe rnrs. Mc(inrur Ilill IJooli ( opri)irr)_\,.
7' Irirtttcs. A..l. artcl Macl)arricls. l,.l L lt)47. Arr lntrrrclLrctirln to thc l)lurrt ,,\rrulonrr

Ilook ('ontp.. Ncrv York.
u. .lolrIi. l].M. (cil.) llrnbrvolrlg),ol'Alrgiosl)ct.nt,\. Spr.inucr.-Vct.iiru. IIcitlcl6er.l. Ilcrlirr(), l{uccrrt lcr icrrs irr scicrrlif ig irrrrr.nirls

r(t,i i , ,.1', , . , ... -. 'l l q[ l/vy
',,.., t -

t
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NI. Sc. (Botan-v) _ 3,',1 Semester
BOT - 303 - Plant Biotechnology & IpR (Core Course)

Credits: 4
Time:3h "at'l's'l{l{i

'f heorr : '{}
Irl: 30Notefrtr the paper setter: The qtresliot't paper v'ill consist oJ'nirte questiotts in all. The fir..;t ciue.stiiirit|ill be cotrtpttlsory ancl v'ill consist o-f Jive ,short questions al- 2 ntrtrk,s eoclt c,ctyet.itrg tlrc trftitf,,$'llabtts' In additiott eight nrore qrtestians tt'ill he sel unit-trise c-ontprisirtg a.f firo rluest'irur.-r fi,r)ri ,,.;.,;

question fi"om each unit.

finit-I
Genetic engineering: Principles' methods anrl applications in Agriculture. N{ethods for scr-rcrictransfotmation and transgenic plants production thro,gh Agroiacterir,r, i,,-r)')iiiri";;' ;;i'':lirhizogenes: Gene transfermethods in plants; viral vectorc und th.irapplications, Bt cotto, a,d (ioldc,
rice (A brief introduction). chloroplasitransformation its success with tobacco and potato.

Unit-II
l\{olecular Mapping: Molecular markers anci their impoftance: construction of genr:tic ancl pSr.sic*imap: gene mapping and cloning; map baseci cloning: QTL rnappin-q anrl .ioning, nrarker. a.<sisii:iiselection 04AS) forgenes of agr.notnic importan.e, +.iisect resistance" grain qualirr, arrd 'itliiLrnit-III
PIant Secondan'\4etalrolites: Sources and procluction ol'seconciarl rnctaboliies: crii*.i;r iirr.L.rilselectiou' factors affecting the culture of cells: cliflerent bioreactois and lherr rrsc i, sccr)rdiri.\nretabolite prodttction: biochernical pathri'ay's lbr the proclLrction of clifferent ...,,,,.1r-,.. 

',r,., 
,,,.]i,'rr,

biotransfornration.

Unit-IV
Intellectual Property Rights: Patents. trade.secrets, copl,ri-uht. trademarks: Geographicai Intiir:;rror.,(GI); Registration, subject matter and outrership of IpRs. i

Plant genetic resources; GATT & TRIPPS; Patenting of biological marerial: plant h'eecler.,r i.irhrs(PBRs) and larmcr's rights. Infi'ingement. passing off action and rernecli", uroitJl.;;'il- ',r:,,;.;:
so,re legal cases related to traclema'ks. copr,rightsind patents.

Suggested Readings:
l' (lahlawat et al' (2017) I'}iant Biotechnology: Rcccnt AtlvancenrenL and Developnierr1s.51,1.i;1i:;1

Naturc, Ccrrlarry.
2' Mrrlecttlar ce ll [riology 8'r' Ildilion, L,oclish cr at. (2016) W.ll. Irrccnran ancl Co." Ne*, york.
'1' Molccttlar biology,l'ccll r,1r'I'itJitiorr Albcrts. Ilnrcc; wars,rr. riliitiisJ c*r-ilno s.i.n..l'Lrhlishing, Ncw yorlr
\' Salar cl al' (2011; Iliutcclrttologv: I)rospccts nnrl Applicaliorrs. Springcr. Cicrnranv5. S ingh llD. 2(X)7. lliotcclrrroloei,: Irxpanding FIor.izon. I.,llyrrni.6. llhoirvarri S.S. arrtl I{iritlirrr MI( (20()4) planl'l'issucr (11s11111.", .l,lrcor.r, 

and practic:e _i\ r.rris,,.tjcriition. ltccrl l',lscvicr. Irrtliir. Ncrv I)clhi.
7.

d.

().

I0.
L
t).
l"l.

Ita.idarr Ml( (2(x)l). l)lrrrtl 'l'issucr ('ulturc (2'"rcrl.) lllll I,uhlislrirrg II6Lrsc. Ncw, I)c:lhi.('hitrvl:t ll'S' Ilttrotlttctitttt lo I)litttt lli0tcchrrtllr)gy (2"'r ctlitiorr). oxlirrtl anil IBI-l Puhlislrirrs (.(rI'vt. Lld., Ncrv I)cllri.
(ilic:l< ltl{ rltttl l)ltslt:rtt;rk .1..1. (199s) Molcc:ulrrr Iliolr-rc:lrrrol,g-v: l,r.irrcil.rlcs arrri Applic,ti.rs. ,\S\,1
l)r-css. Wlrslritrlilorr I X'.
I{tr1l Lal ittttl Sttl<itttyir Llrl (2(XX)). ('rop irrrprrrvcrrrcrrl rrlilizirrp lliolr.:clrrr,l.c,l,. (.1{(. I)ress. I,l.r.itllr.
Itl I 1l:i/plrlerrto l'lir:c.rr it'.in
\\/w\\r. wtlt( ).( )t'r_1

ItccrcrrI l'r,\,icws irr sr:ie rrI i lir: .iorrl.rlrIs.
\ .\ ,\\)
l ,\,\,\ l,' 
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M. Sc. (llotanl') .- 3,.,r Scnrestcr

Crerlits: 4 
BOT _ 30.1_plant phy,siologv (Core Course)

Iime:3h llarks: ii|{i
Theorr': ai!

I;\: 30liotefot the paper setter: The queslion paper v;ill con.sist oJ'nine cltreslions in all. The.fir..tr qre.\.tii)11u'ill be comptilsory and v'ill consist of .fite short qtte,stions of 2 nrarks eaclt cor-erin,q rhe trltrlt:
syllabus' In addition-eight more qttestionstvill be set'tu'tit-v,ise contpri.tirtg ctf'hro qtrcslitt,.s firt* t,.r:iio-f the -four ttnils' The candidate,s are reqttiretl to atlempt -fottr ntore clue,stion,s seleclirtg ot ler.tt t,tt:
queslion fi.om each unit.

tit{IT-I
Plant water Relations: water potential and its significance in soil-plant atmosphere continuum.
water stress: Drought definition and quantification, rvater dehcit and piant sro*,t1. Salt str.cs.,;mechanism; stress constraints & stressors: physioiogical and biochemical lunctions. adaptir .-strategies, temperature stress. heat shock proteins. ctrltting and fi.ost injurl, and rnechanisr.i.l .,i.toierance: oxidative stress. biotic and abiotiC stress tolerance: stress inducecl g*n..rp..rsior: sir.t::idetection' osmopl'olectants; rvater loggingi oxygen deficiency and its effects 1,riplun, gro*th.

UIIIT*II
Photoslnthesis: The,four major complexes of thy,lakoids: path of carbon in phorosr.nritr_sis 1(,.. ( r. i- ,and CAM plants)' Rubisco. structure and its association r,lith the rnechariism .l'cai.btrxrlaii(iri .i.iiox-vuenation of RLJBP. Effect of environrnental factors on photosl,ltltetitr rales. .i-i.lrnslotutiilr 

,,i.
photosy'nthates and its irnportance in sink grouth.

UI{IT-III
llcspiration: Glycolysis, TCA cycle, electron transpoft chain and ATp syntlrcsis. pentosc frir,-,;1111;,1.,
;rathu'av. glvcolate cy'cle, alternative oxiclase systents, gluconeogenesis, inter.conversion ol ;i:x.s.-rsand pcntoscs' Glycolic acid rretabolisrn & photorespiration: giyoxylate cyclc. c,vanicic inserisitirc
respiration its mechanism ancl significance.

UNIT-IV
Nitrogcrt Metabolism: Biological nitrogen lixation, nodule formaticrn and nocl fhctor.s. rrrecha*i:,iir,,ittitratc tlpulkc and rcduction, atnrnottiLrrn assimilation: nitrogcn trans{irnrrati6n dLrrir::i;-rli,r1
tlcvelr tPrrte rr t.

Su l ph u r iVlctabo l isnr : Su lphatc uptakc, rran.spor-r a rrcl assi nr i lation.

Suggcsferl ltcadings:
l lt'll(i;rr|cll atrd ("M Crisharn l20l7l lliochcnrislr'y 6'I'[irlitigrr. Saurrtlcr.s crllcsr l,rr5iis5i,s. \r:,.,,

Yollt.
L. Strveret ill l20l-5l13iochcrnistry tlth Iuliliorr. W.llFrccnran and Ncn,yur.li.
I)' Voe{ lrrrtl.l. (i. Voct f20l3l Irrrnthlrrerrtal ol'lliochcrnistry..lohrr Wilcy urrrl Sprrs Ncrr,\,.r.|i.
l'r'irrciple o{' I}iocliettrislr'.v, (rrr' [:tliti()rr h1, l)rrvitl t.. Nclson antl i\.1.\4 (.ox 

f 20l-i | []r.ec Iir,icorulxrirl. Ncw Yrlr.l<.

Nogglc, (i.lt. irrrtl llritz. (i..1. (l()t(l) lrrlrorlrrctor..r, l)llrrrt Irlrysiglger,. l,rcrrlic:c_llirllpl Irrtliir I,rl. I lrl..Ncw l)clhi. 2"'i cditiolr (Scvcntlr r.cpr.irrt. l()()l).
Sirlisbttr'-y. l:.1], rtrtrl I{oss. (i.W (l()()2) l,llrrrt l,lt1,sir:log-1,. Iigrrrtit litliti6rr" \\,.irrisryqr.t lr l,Ltl,lislriril('o. llt:lnronl, ('alilirrnilr. ( jSA.

?.

1.

.1.

(l

7. [)c.y, l'.M. lutrl Ilirrhorrrc. .l.l]. (l()()7) I'lirrrt l]i6clrcrpislr.y. Acrlrtlcrrric l,r.qss.li. lltrclt;tttrtrt, Il.li., (iruisscnt, r,v. irnrl .loltcs. Ii 1,. (:l(xX)) Ilioc6cprislr.\,rrrrrl
l'iirrrls. ArrreIit:irrr sor:icr_y oI r,lrrrrr l)111r5i111111,i.r1s. lVIrrr.l,l;11111. t lsA() Srttvlttlc-\'. S.1... lttttl Sirrglr. ltrrnrllrir' (.1(XX)) Irrlr.rrluc:tu.y l)r.ut:tic,l

Asilr l'vl. l,ltl.
Molcctrllrl lliolor', ni

I ) i oq: | 1 q'1 1 1 i 1 I 1'\,, N- i I l'r rsit l,r r lt I i r I r i r r y
I louse . Ne tv l)cllri.

10. l{tccrrl r'(:viL:ws irr sr:ir:rrlif ic .ioIrrrrirls.
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Bor - 30sA - niopr,vsiclf;:: [?n::],;i , irii,ilTi, ,.,,." Erectir,e C,,u, se )Credits: 4
Time:3 h il,Jarli:.; iiil:

'I helrri : 'if
IA:.3{!Notefor the paper settet': The qttestictn poper v:ill consist of nine queslions itt all. fhe.lirsr tltra;;riortwill he compttlsory ancl v"ill cortsisl oi'-ir', short questions of 2 ntcu.k.s each coter.i,g lha ,,ritttle$'llabus' In addition eight ntore questiottswill be setimit-tt,ise contprisittg of nro qtresrir,tn.r lfutrr arii,!ioJ'the.fotu'units' The candidotes are reqtirecl to attentpr fotu.mo,e qtre'tion,s"rj)ririr',[',',,",'ji,'ri',,',.,,

que stian fi.om each unit.

UNIT-I
Microscopic techniques: Introduction; Sirnple and Compound microscope: phase contrast llric1,.r-.gi.1-.g;Fluorescent microscoper Electron micrlscope a;i;, TEx,,f un,r s iErj;: l:;;,iii;:i";.1;.microscopes- scanning tunneling mict'oscope and atomic fbrce microscope; Dit-terent flxatioil aridstaining techniques.
centrifugation: Principles of sedimentation; types, care and safety aspects of centrifuges: difi.erciltirlcentrifugation; densitl'gradient centrifugationancl their apflications; lltracentrifugatic, (r,clocirr rrr.ibuorant densitl,). - --r r

I]NI'r_II
ciiromatographic techniques: Theor' of chl'omatoq.aph,v: T1,pes of chronratogr..pSr - pa't'chromatography. Thin layer chromatography: ;\clsorption .h.onrurographl,. porrl,icrp chrsrratogr.alS_rAflinit"v chromatographl,. Ion .r..l.,urg. chroniatosrsphl,. FIPLC. a-iC and Sizc-er.:lusigirchromatography.

UNIT-III
F.lcctrophoresis: Principlc: Agarose gel electrophoresis; pollacr),lamide gel electrophorc.i.,: :_Dirnensional gel electrophoresis: capiiiar-v electrophoresis: Micl.ochlp 

"tect.of,lro..ri-* ancl is.ciccrricfircirsing.
spectrophotometry: colorir-I1etry; L'V and visible spectrophotorretry; NMR and ESI{ spectr.()\rr()r)\:X-ray,diffraction.

. UNIT-IV
Ittttttunotechniques: Dctcction of rnolecules using til,,lsA. I{lA. Irrrr.nunopr.ecipiraiir:r: u.i-iIttltrunofluorescencc nlicroscopy; Dctcction of nrolccuLls in livirrg cclls, InrnrunopCR.
It*tlioisol'ope teohniqttcs: I{ailioactive isotopes; Nature o{-radi.actil,ity; Dctection and measurc*e nt ()ltlill":'r'cnt typcs o1'radioi.soto;lcs ttorntally Lrsccl in biology: lncorporation of.r*dioisotopcs in 6irl.r:ieultissttes and cclls; Molccrtlitt' irrraging o['radioacl"ive nr*ritcrial: r)isposablc ,('racli.acti'e *,astcs uniislll'ly guidclincs.

Srrggestcd Itcadings:
l' IIcgyi (l' I(ardos '[. l(ot'itcs lVI. (]sizrlaclia AM" Nyitru-r, l, crt ul (201i) Irrtrpdire:tir, r.r-r i)r-;rr rir:.ii

l l iochclrr i.strv. l irtvrs l,,r.lrr:tl I jrr it,crsity. I ILrngarl,.
)' I{itttitrlc Il trrttl I)Cslltltttlilt s (2013) IIarrrl[rorili ir{''l'cclirrit;rrcs in l}iotcchrrrirg.r,. SlirrliLr* l)r.c:;,.ltlrclia) I)r,t. l.tri. Nci,r, I)cllri.
-t' !vilson l( mtl wltllit:t'.1 (2010) I'r'irrciPlcs alrrl 'l'cchnirJrres.l'liiot:henristr.-r 

arrtl tr4cilccLrIur. Ili.i.r,i
17 

rr' 
I rcl. ), ('irrrr hr.irlgL: I irr i vr:r.sity lrr.crs. Ncrv I )cl h i.

'1. l'r-e scolt L antl I Iurlt:1' .t h. rr:in r) (2(x).5) IV{icrobiorogy ((,,r, Iur) r\4c ( ir.irw-r Iiil.s' 
i;lilij'ii,ill,i:iII.:.1X'il1,,tt, 

i:ooo) Irt*,rlrrcr,ry I'rircric,rl lli,crre,risrry (tirr.). Narrs,r rlrrniistri,,i

(t. l)lrrr'r'r'rc. I)'l ( lt)()0) A, Irrl',tlrrc{i,, r, I)'rclir:rrl
('onrptur.y [,lrl.. NL:r,v I )cllri.

l. I(t'tt:rrl lr.\'ir.'u,s irt rr.ir.lrlilir. iorrr.nrr[s.
\1,
\ I1.l [,"tt'

I liochi:rrr isl r',v.'l';ttir l\,lc-( ir.ar,r,-l I i I I l,r r h I i slr iri l
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M. Sc. (Botant,) - 3.d Senteste r
Bor - J05B - prant 'fissue curture (Core Erectir.e (-ourse)

Credits: 4
Time:3h \Iarlisr liiir

Tlreorr': itl
IA:3iiNotefor tlte paper setter: The clttestiotl paper trill cousisr o/'nine questions i, all. T'he./ir.rt uttt,.rtri*v'ill be contpttlsor'1' ond,v'ill consist o.f .fit'e sltort qttestions of i marks each cryeri,g tht ttirrit

s)'llalstts' In addition eigltt more clttestions v,ill be setimil-tt,ise contpri,ring of ltt,o queslious ti.arit art,_,lt
o-f the four tmits' The cctndiclates ore reqttired lo attentpl fotu' nrore cltte,slions seleclin.q ilt lar.tt.l ritr,
question.fi'oru each unit.

{.lnit-I
Plant Tissue culture: History, basic concept. principles anci scope
concepts of cellular differentiation; totipotency; basic techniques
formation. organogenesis and embryogenesis: status of tissr.re and cell

UNIT_IT

of plant cell and tissue criiiur-c.
of plant tissue cLrltLrre: caljr.rs

culture technologt, in India

Micropropagation: meristem culture and virus-fi'ee plants: factors affecting morphouenesis arr,-iproliferation rate, teclmical problem in micropropagation, application, ormi.rofr.cpagation.
In vi*o iraploid production and its significance, anther,/poilen cultlre urd o'or, .ultLrre: e,rh^,, .:rnil
ovule culture for u'ide hybriclization. Genetic statrilitl,'in haploid cell cuiture

UI\IT_III
Somatic hirbridization: Protoplast isolation and fusion" hl,brid selection ancl reqenc.r.alittn. .\s...utrpclr.ii.
and sYlnmctric h1'brids, c'brids and their application. Somaclonal variatioli i,, ;i;,.,i ..ri'.;,1,;,:,.,
mechanisms and applicatious in genot)'pe itttpror'ernent. Plant breeding ancl secoii.l;1r\ rn!r.,b..],ir-
production.

T]NIT_IV
Sornatic embryogenesis: Production of synthetic secds" importance. lirnitation ancl thcir irtilizati.rr,
Cr;'opLeservation and germplasm consen'ation. cryobiology of plant cell cultures and estiilrlishmcrrl ,ri'
sccd banks, factors affecting revival of fiozcn ..11r. 4pptication of tissuc culturc in fbrestrr iirii
i rgric rr Ittr rc.

Suggcsterl Readings:
l' (iitltlalvat ct al' (2017) Plarrt Biotccltttology: Iicccrrt Advanccrncnt ancl Dcvcloprlcrts. S'r.irrg.i. \{rtirr..:.( icrrrtrrry.

Singlr []l). 2007' RiotccltttologY: [-ixparrtling llolizon. I(alyani Prrtrlishcr.. Mccr,rrt. Intlirr.
Illroiwarti S.S' and Rajdarr MI( (2004) I)litnt 'l'issrrc (ltrlturc: -['lrcory 

urrcl I)r.irctiue .A r.cr'iseri .tlili.rr.
l{ecrl lrlscvicr', India. Nov [)clhi.
l{rritllrr MI( (2(X)3). I)litnt 'l'issuc Clultrrrc 12"'l l:rl.)lllll,utrlis6ipg IIousc. Ncrv l)t:15i.
I(trP Lill antl Stlkatlya Lal 12000) (lnrp irrrpnrvcrne:rrt irtilizing lJiotechrrolou-r,. Clt(, I,ress^ Irrc. Ilirr
Itlrtorr. lrlurirla.

(r. ('oilirrs.'ll.A.lrrtl Iiilr,t'rtrtls. S. l99ll. [)larrt ('cll('trlturc. I]ios Scir:ntillc lrrrir.. oxlir.tl. t .lt.7' lt;rt'lIlit. l(.K. lgtl-5. ('ry()pl'csctvation ol'l'lirrrl ('clls anLl Ol'garrs. ('ll('l)r.crr;. Il,c, Iirrl.rr. { .S.,\l{' ('ltiitvllt ll.S. Irrl|orlrtcliott to l'lttttl Iliotcclrrroloy.lr,(2rr,r r:rliliorr). ()xlirr.rl lrrrrl IIlll I,rrSiislriir* (,r, I)ri
[ ,(t1.. Ncrl I )r:lh i.(). Y'euttutn, M.N. ( l()ll7) I,lirrrt ('cil ('rrllrrr.e 'lcclrrrology. Nlrnrsa [)rrbl.. Ncr.,, l)cllri. lrrrlitr.

10. Illzrrditlt. l\4.[i. (199.1)Att irttt'orlttclion to l)lrrrrl ('ultrrrcr. ()xlirr.tl & llllll'rrh. (,r.. Nt:u l)cllri.
I l' ( ilie:lt lllt lrrrtl Illlslr:t'lt;tli '1..1. ( l99ll) Molcrcrulrrr lliotcclrrrololl-v: l,r'incilllcs ;rrrrl Applic;rli.rrs, AS\4 I'r.t.ss.

W;rsirinlilon lX'.
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9.

10.

BOT _ 306 _

Credits: 4

Duration of exam: (3+3 hour)

Il.

12.

l-i.
t.1

t5.

I (r.

t7.

I8.
19.

20.

lr.

"S,rrrc clrirlrgcs irr flrc c*lrtc,ts ,r'rtrc ;lracticar cl,r
ol' thc rrrlItrri:rI llrrl Ilrc r.cr1rrircrl trrlrriplntrrrt.

Su ggt-'slcrl Itcarl i rr gs :

M. Sc. (Botant) - J.,l Semester
Laboraton,_ \.

Pertaining fo't'heorl, papers BOT-301. 302 (Core Course)

Marlis: I()i)

1' Description of a specimen tiom representative, locally ar.aiiable families such as ,,\i.ii;r,"car,Asciepiadaceae. Asteraceae. Apocl'naceae, Brassicaceae. Chenopodia..o., 
"lorrr",,nl;ir..r..

clyophyilaceae, cucurbitaceae' Euphorbiaceae. Fabaceae, Lamiaceae. Liliacene. -\4al'acea..Mvftaceae. Poaceae' Ranunculaceae. Rosaceae. Rubiaceu.. snr"rr.;;;#;aceac erc.
? Location of kel,characrers a,d use of keys at lamill l;;;1.3' Description of various species of a -eenus. location of key'characters and preparatio,.l'kc,.s:ligeneric level.
4. Preparation of herbarium of rocalry avairabre wiid prants.

: 13]!ing in using floras and herbarium for iclentification of specimens clescribed in fieicls .r clas,s.6' Field trips /excursion. compilation of field notes and p..po.ation of herbarium specime.s cr1'*,ilijplants.

'- Illll 
t31: o|Sgiosnerm in different tvpes of habitats and preparation of ptanr hcrbariLrnr8 

:::,1, :i:fl-",,S*,llir1;t1,e.and advanc"d ;i,;;;;";;;iffi;;;;;,i,;1,r,i',:J*Xlffi,,,ircs .ri
:.T1:l:."3T]11:: trrll o1.,basic strucrure of flou,er. "nrir,iorr."no;;i;;.';l'';.;;,,:: 

',i",1_,
symmetr\,. inseftion of floral pafts etc.
Study o l' nr icrcsporoge,es i s and gam etogenesis i. section s o {- anthers.
Examinatit-rn of'tntldes of antlter dehiicence ancl ccrllection of pollen grains 1'ol. irri,::., ,,:r_i);-rit

So l ctntrttt tn e I on gena. etc.).
Tests lbr pollen viability using stains at'td in vitro gernrination. pollep germinatioii irsii* i.i.irciriqdrop a,d sitti,g drop cultures, suspe,sion culture and surface cultures.
Estirnating percerr.age and average poilen tube lengtrr in t,itro.
Role of transcriptiorr ancl translation inhibito_r, u, plol["n gerrnination and pollen tu6e gr.ririr.Pollen .storage, pollerl -pistil ittteraction. self-incompatiUiity. tri ttitro pollination.
sttrcly of ovules in clcared prepat'ations; sturil,of-'nron,rri,rric, bisporic and tetrasp,ric 1,,,rc r,l-
1'lbrxo sac developnrcnl. tltrouglt examination ol'perrranent. stained serial sections.
lf icld study o{'scvcral types tt{'1'ltlwers u'ith clifi'ercnr polli'rrirtiurr rrrcchanisrns (r.r,i,ii p.ilir,ti..{hrips polIi,ariorr. bcc/builcrfly polIination. bird polIinatio,)
l.rttlasctllation, [rilggirrg lttttl ltitntl pollination io sturly p.,llcrr gcrrpipatio,. seed sct irr](l !iriilrlcvclopnrcrrt using se ll'-c.rrrpal.itrrc and obligalc out crossing systcn.rs.
study o l' c Ici sttlgurrr,rrs Il'r.vcrs,,d tlre i r adirptations.
study ol'nuclcirr arrtl ccllrrrar cntkrspcnrr tlrrough pcrmancnl sliders.
lstlllttioll o('zyg0tic globtrlltl'. ltcitt't shapcct. t,,rpectt., stagc lrrrrl rrurttrr.c glbrligs ll.orl sLr itahle sccrJ,irrrtl p. lycru [-rrvrr:y i, c it.rrs. .jirrrr tr rr. crto. by d isscctitlrrs.
Slrrrl-y,l'scccl rl.rrri*c-1, rrrrtl ,rcr.lr.rrs t. br.eali rl.r.rrrirrre v.

I' l'lttttlc.y. s.N. lttttl s'l'. l\4isl'1. l(X)l{.'l'lrx'norrry ol'Arrgiosyrcr.rrrs. Arrc l}e9l<s. lrrcliir.2' Sttht'lttttitltiitttt. N.S. ?007. Motlcl'rt l'lrrnl 'lirxorror)ry. Viliris l,rrhlislripg lllrrsc: I)vl. [-trl..l. Sltitt'tttrt. ( ).1'. -l(X)1. l'lirrrl l'rrxonorrry. 'l'irlir Mc(ir.ir1v IIill I,rrhlislri,,li i;,,. l,r,t. Llrl.. Ncrv.1. lllrojrv;rrri, S.S. irntl Illt;rtntrgtrr., S.1,. :r.0fttl,l'lrc: r.rnrhr..yolo1,,\, ,l,A,1.gi,s,rrr.r,s. 1.4,t,t'rrlitlp,ctl etli{ iorr ), Vilitrs prrhl ish irrli lrrrrrsc, Nctv I )cllr i.\' lllroirvlrrri. S.S. ;trrtl lllurlrr;rt,,lrr'. S.1,. l()()(). 'l'llu 
1..ur1r1,.y1rJ111,1, 

'1. Arrr:.i.sl)ut.llrs. Vihtrs
I lt,rrse , Ncrv I)cllri.

{r' [l;r;iltrv;ttl'V . l()97.1h'vrl(]l)rn('ttlirl hiokrg.1, ul'florrclirrli pllrrrls. Spr irr;:,cr ycr.llrg, Nc*, y,
I

\,t,r1Lu.t 'i'' " l

llrr cxpce lrtl rlc;lcrrrlilrg uporr thc :rv:ril:rlrililr

I )c llr i.

l)e Ihi.
t'cvist'ti ,rir,l

l'rrlrli.,lrirt,'

ot li.
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irnprovement. Carnbridge Un iversit\, Irrcss. Cantbr.i d ge.8' Sporne' K'R' 1986' The lvlorphologi'of .'\ngiospcrmi g i. pr-r6licati6n. Bo*tra.. ('aie r11l,. i;,:,j::9. Shir,'a,a, K.R. anci B.M. Johri. t-qS.:. t-hcl Aiigiosperm Poller, S,,r.i_.. ,lfd l:u,cii';; i\,,jr:iEastem Ltd. Neu,Delhi. 
urr rrvlLrlL or'

10' Stace' c'A' 1984' Plant Taxonoml'anci Biosystematics. Contempor.arl, Bio1og1. Series. L:ij*ei.iiArnold. London.
11. Cronquist, A. 1981. An integrated s),stelx

Linir,.ersity Press. Columb ia.
of classification of flolvering plants. Coiurri_.ia

12. Gupta. R.K. 1981. Systematic Botany. Atma Ram and Sons. Neu,Deihi.
13' Sneath. P'H'A and R.R' Sokal. l973. Numerical Taxonom-r.,. \\,,.H. Freeman. San l.,rancisco.i4. collet. H.l97r.Frora Simalensis. Tiracker and Spink. carcuma r,ro sr,"i". 

' '"'
15' Takhtajan, A'E' 1969. Flowering plants: origin and dispersal. oli'er.ancj Bo,d Lrd.. EdinbLrrs.16' Eames, A.J. 1961.Mo.ph?logy olAngiosperirs. McGrau,- i,, ir._ il-rr:r;.*
17' Benson' L'D.1962. Plant Taxono,rly, M.ihods and Principles. Ronalcl press. Ne* york
18'Shi'anna, K'R. and Johri, B.M. The A,giospe,n pollen: ;rt.;;;;;'"rj;,,;;;"r, wil*,tasrer.irLtd., Publications. 1989. 

s.s r rrrllr
19. Recent reviews in scientific.joumals.
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M. Sc. (Botany) - 3'd Semester
Laboratory,* VI

BoT - 307A - Pertaining to Theorl' Papers BO'l'-303, 305 B (Core l-lective Ciiu rsr,:

Credits: 4

Duration of exam: (3+3 hour)
1' To drarv the basic requirements ancl desigii for setting up for a tissue culture laborator' preparation olsolutions of various concentrations of a fel'selected iolutes.
2. Stud,v of Agrobacterium rnediated transformation.
3' To prepare the stock solutious of various grorith regulators as lvell as of Murashiee and Skoog.smedium. - -

4' Composition and preparation of r.'arious cuiture media: Knop rnedium ancl MS medja.5' Visit of various laboratories in the universit,v. preparation ancl submission of repon.6. Culture of explants on MS medium
7 ' To study the various sterilization techniques adoptecl u,hile carrying out tlie var.ior-rs tissr,re. c.liLr'c

experiments.
8. To carrv out in-r,itro germination of seeds of sunflower/carrot.
9' Induction of callus from highll' differentiated tissue (e.g. cambial part of carrot tap-ro.t) arcl t. r.ecor.ri

the grori,th rate of callus tissue by forming growth .u.u-.r, 
r - -' --r

i0' To induce somatic embryogenesis/organogenesis in callus cultLu'es of camot obtained ip prer-ic-rus e:,i,.i,.
and to record the effect of different gro*,th hormones in this proccss.

11' To carn"out attther cullure of Datura ald to exarnine tlie effect o1'aclivated cJrarcoal on anlher.i:rrl1rrr.i..l2' To perform the ernbryo culture of an1'available plaut (e.g. sheat. rice. su.eet corn. harlL-\ r,1,. iirrr(l i(l
record the effect of ABA ou embrl,o developinent in t,itr-o.

l3' Preparation and maintettance of cell suspension cultures of anv available planl (e.g. .\:ic.r.tticriti
tabactun, carrot etc.) and lbrm the grorvth cluaes.

*Some changes in the confents of the practical can be expcctcrl depencling upon the av:rilabilitr
of the material and the rcrluired cquipment.

Suggested R'eadings:
l. Iixperinrents in Micrrrliiology. I)lant pathologl,ancr Biotccrrrr.rr)g-\,4,r, 1.,dition. Anc.ia. Ir..R. ;.r0ill

Ncrv Age Intcrnatiorral lruhlishers. Ner,v Delhi.
2' Singh, R.D- Iliotccltnologv: [xpantling Horizon. Kall,ani IrLr[lishc1s. Nc:u,Delhi.g60 nn. ],tt7..1. 13ho.iwarri. s.s. & NLK. I(aztlln. Plant fissue crultLrr.c.- 'l'lrcor.1, arrrl [,r.actic.r. l1'' i..:t. t,tr.ri.

Scicnce PLrb. Clo. Irrc., Nerv Yorh.77(rpp .20A5.
4. ( iupta, P.K. lliotcchrrology arrtl (icntlrnics. Rastogi l)ublicaliorr
5. Itazcliln. M.K. Arr Irrtrorlucliorr to l)lant Tissue c]Lrlturc. ( )xf irrtl

}larl.r; I li{l

Mccrut,796 pp. 2004
ancl llll I PLrblishing C'o. [)r,t. i.Lt]

Ncw Dellri. 3{)7 1"t1't. 200 I .

(t. Srnith. R.ll. I)larrt 'l'issue (trrltLrrc,
Yorl<.23I1;p. 2000.

Tech,iclue arrtl I:xpc.irrollts. (2"'l rid.). Acader,ic pr.css" \*r
7' [)cvi. I]. 2(XX). l'l'irrcilrles ltrttl Mctltotls ol'[)lant Molccrrlil'Ili11legv. l]i.chcr,istr' ,rcl

Aglobios. .lorlhprrr.. lrrtliir.
( icttciir ,.

fi' Scott' I(.1''W. 199.5.'l'ct:ltttitlttr':s tttttl I)t'itcl icc ol'(lhrrrrrlrloglirplrl'. N4rrr.ccl [)clilicr.. Irrc.. Ncri yirr.l,()' Wilsorr. I'.. ittttl Willlier'. .l . l9()"1 . l't'itr:tical Ilioclrerrristr'1,:- l,rirrciples i1)(l Iccir,ri,1,,.:r. ,'i 11",r'r('rrrnllrirlgc I jrrive r.sil1, lrl,rrss, ('irrrrbrirlgc, [ ]lt.
l0 [)r'-yer'. I{.1.. irrltl Lirlit. (i.lr. l()119. l:xltclirrrcrrlll IJior:lrr,rrris{r..-v. Oxlirrrl tiniversit.v l}r.uss. IiS,,\ll. ('ooPu','l'.(i. l()77.'lirols irr lrioclrr:rrristr.-v..lohn wilcy, Nr:u,yirr.k, IisA.
l2' hrrrrrrrr. ll.l). A'l'exr ol'lriolc:crlrrrologi-1,. Ir.w.l)., Ncw l)cllri.o.rq P;r. l()()ri.I l. Iltttchr:r. I).N. & l).S. lttp,t'ltttt. I'lrttt 'l'issrrc ('trlttrrc, l:tlrvlrnl Ar.rrolrl l.l(1., tj.l.,. 197(r.l'l' lgrlireirrrtrllttr. S..l.llirsit lliolccltrrolol.i.l,.'l'rrl'r Mt:(irirrv llill I'rrlr. ('o. Ltrl., N*v l)elhi.l3,l ,', ir)r)il5' ltcirrc|t. .l . itlttl M.N'1 \'t:uttuttt. I)lrrrrl ('cll rrrrtl 'l'issrre ('ullrrrt.,A I rr6.r.rrl,r.v N4rrrrrrrl. s1,iiri,..r

Vcrlrr;i, llu'lirr. l{l1rJr. lt)fi.r. ,

r(r. r(cecnr le:vir.:ws irr srricrrriric.jorrrnrls 
\ , nn 1,,r, 

t r', . ,

' r\/ lrl ,-r



M. Sc. (Botan1,) - 3'd Semester
Laboratorl.- VI

BOT - 3078 - Pertaining to Theon' Papers BOT-304, 30S A (f--cre Llectil,e Course)

Credits: "{

I)uration of exam: (3+3 hour)
I . Preparation of solutions of various concentrations of a feu, selected sr_liutes,2. I,troduction to Plant Ph,v*siology Laboratory: A revier,v of plant structure
3. Mineral nutrition and nutrition rleficiency symptoms

IIarl.s: 10()

4. Seed viability rest
5. Plant movements: gravitropism and phototropism
6. Light and hormone on seed germination ancl seedling groMh
7 . To demonstrate the process of imbibition b1,, using ,iiri*
8. Demonstration of rvorking of different types of rnicroscopcs
9. To demonstrate osmosis in living plant cells by potato or,rurrop"
10. Demonstration of plasmol,vsis and deplasmolysis in plant cell
I I . Demonstration of exosmosis and endosmosis in grapes and resins
12. To demonstrate the process of osmosis with varying solution concentratiol
13. To demo,strate the process of plasrnolysis in onion cells
14. To dernonstrate unequal transpiration frorn the tu,o surfaces of a leaf
15. To demonstrate the presence of starch histochernicalll,,
16. Efl'ect of temperature on cell membrane permeability
17, Effects of Environmental factors on photosl,nthesis
l8' Demonstration o1'H'orking of rveighing balances. autoclaves. incubators. lailinar 1l,r\r.. !\.1:-r i.:riil9' Principle and demonstration of various analy'tical techniques:

a' Chromatography (HPLC. TLC, Paper Chromatographt,. Column chromatosr.apir.r. Iirn
exchange Chromatography)

b. C)crrtlifirgation
c. tjV-visible spectrophotometer
d. Nanodrop
c. Irl.lSA rcacler
I. Sorr icator
g.Micrrrtorrrc
h. I'>('l{ / Itcal .l'irne 

P(lR
i. l:lcc:tr.opltorcsis (A(;l-, and PA(ili)

"sotllc chitltgcs irr thc contcnts of thc practifirl can llc cxpcctcrl clcpcnetiltg u1ltlrr thc irY,.ilahilitr
ol'flrc rnltcrial rrnrl tlrc rcquirctl cqui;lrncrrt.

Srrggcstcil llclrlirrgs:
l' Nogglc. (i.l{. trnd lrritz' (i.J. (1983) Itttrotlttctor'1, l}lanl l'lrysiologv. I)rgrlicc-ll;rll .f'lrrtlirr l)r,1. I rrl

New l)clhi. 2nrl ctlition (Scvcnth r.cpr.irrt. lg92).

('o. Ilclrrrorr{, ('llilor.rrilr. I jSA.

I)cv. I'.M. itrttl Ilttrltot'trt:..1 .l]. (1997) I)lirrrt Ilioelrurristrr,. Aclrtlcrrric I)r.css, Asiir l,vt. l.trl.
lluclrirrrrrr. B.l|.. (ir.rrisst:lrr. rv. irrrti .lonr:s. lt.l,. (2(XX)) lliochcnristr.y lrrrl Molec:rrlrrr. Iliulour rii
l)lttltls. z\tt'tct'ir.:iut Sor:icl1, ol'lllurrt l)h.1,siologisls. Mitr,.),lirrrtl. t lSA.
Sltwltttcv' S.l',. itltil Sirllglt. I(lrrrtllrir'(l(XX)) lrrlrotlrrt:tor'.y I)r';rr:lit:irl llipchcprislr..\,. Nllr.,srr l)rrlrli:rl:ir*t
I Iorrsr'. Ncrv | )cllri.

Wilsorr lutrl .l . Witllir.r'(l()().1 ). ( rrrnil.itlll

llr ,{. l11l;rrllr.1,;11,. K. Iilrlrtllrr,lr lrrrrl \. ]r;riir

1.

,1.

(r. l'r'irrtriPles :rntl trt:lrrrirlucs ol'llrirc:ticlrl lli.crrcrrrisrr..y: K.
I irrivt.r'sil.t, l,r'r.'ss. ('lrrrhr.itlgr...

1 . lIrlrlr.t,:;it:lrl ('lrr..rrrislt..\,: I,r.inci;llt: ;rrrrl 'l r..r.lrrrirlrrt.:r. 1.1,,,1 r.tl. )

( |(1t1111. Ilirrurl.t,;r l'uhlicr{ion I lorrse . I)cllri
li. l{r'r'cnl rr.r'it'rr':, irr :,r.it'rrliljt. iorrr.lr;rJ.;.,

\ t,rrf v { '
.,' ', \

- \\9.:
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I{. Sc. (Botan.v-) - 4th Semester
BOT- 401 - Plant Ecology: Principles antl Concepts (Core Elective Coursc)

Crctlits: { ., ,

rinrc: 3h ';il';: ,

IA: li;Notefor the paper setter: fhe qtrestion paper v'ill con.tist o/-rtine que,s.tion,t^ in ctll. T'/tt: iirrr i! !tttilrtt;v'ill be contpulsory and v'ill consi,sl qf -fit'e shnrt questiois oJ 2 ntcn"k.y eoclt ccn,er.ittg ritt: ttlii;i,.
syllabus' In addition eighl more cluestiottst't'ill be sel-unit-tt,ise contprisirtg of hro clue,slictus. li.r;rt t:rii,i:of the -foru" units. The candidales are required to attempl -four ntore que,slions ,selectirtg ,t ltu.s.i tttrt,
qLte sticn.from each unit.

UNIT_I
(loncept and structure of ecosl"stem: C,v*bernetic nature ancl stability (resistance a,d resiiic-nce) e,i-
ecosystems: structure and i'unction of some Indian ecosvstems: forest. grassland. frcslr lrirter. r,ari,i
and eustarine. tsrief idea of microcosms. spacecraft and city as ecos),siems.
Concept of Habitat and ecological niche: funclarnental and realizeci niche; resource
ecological equivalents, natural selection, allopatric and sl,rnpatric speciation. Arrificial
domestication.

UNIT*II
Concept of community: intra-community classification" anall.,sis of cornmunities (analrric ir.ij
s),nthetic characters). species diversitl,, ecotolles and edge effect.
Concept related to energl': primarv prodr.rctir,itt, and its rneasurelrents. global llattenl and ci,;,ll.,rlliri
factorsl food chai,. food lveh, trophic levels. energv t)on'pzrtirrravri. ccqloqical c1.l.,ri,rii... ,,.,....
bLrdgets" ecological effi ciencies

UNIT_III
Concept of Iirniting factors: Liebig's lau, of the minimum. Shellbr-cl's larv o1-t.ierirnce. l.ei,,i.
corrpensation and ecotypcs, ccads, ccological indicators.
l)attcrrl and Lrasic t1'pcs of'triogcochcmical cycles (C, N, P ancl S). scclirrcntary cycle. rrl,cling st'rjrrl.i-
csscntielclenrents and organic ntttrictrts; nutrient cycling in thc tropics. rccl,clg: inclcx.

UI{IT_IV
l)o;lttlation group properties. lil! history strategies (r ancl li sclcction), carrying capacitl,. p6pL;luliirrr
|cgtrlation, types ol'intcractiolts. cttncept til'nretalropirlation- rlcrncs upcl tlispersai" irtc.iicrrrii
cxt inctious.

l:cological successitltl alttl its types. r'clit.v lloristics arrcl irritill Iloristics cerrryresiti.r" [rir.rcr:cr.setir,.
tttrttlcls (lacilitatiolr' Ittlcrltttcc ittttl ilrhibition), caLrscs. charrgc:s irr ucosy,stcrl prspcrties riLr.irrr_:
srrcccssion. conccpt ol'clirnlrx. i{s rrrrit'.s thcorics and {irrnrs.

Su ggcstcrl llcatli ngs:
l. ()tltttll. [.P. and IJitr|ett, (i.W.2(X).5. Irrtttllllcrrlals ol'lrcolo91,.'l'lrorrrsorr []o6lisr,('elc. ilS,\2' l).S. Vcrtna & V.l(. Agitrtvrtl (2(X)4) ('cll lliology. (icrrcries. Molccrrlitr.[]is!eu-r," Ir,lLrti.rr rr.tj

lrcologl,. S. Cllrirnrl & ('orrrllrny Lttl.. Nu.r. I)clhi.
.l . Stilillg' I'}' 1999. lrcologt' 'l'ltcot'ics 

rrrrrl Applicirliorrs. l)r'cnlir:c lllll Irrc.. i .nrlon.tl' I"ot'ttttltttly. It..l. 1996. ('ottr-re pls ol'I:cology. I)r'crrticc-ll1ll pl'Irrtliirrr Lltl.. Nt,v' l)cllri.5' Slttillt I(.1,. l9()(t. l'.ctrkrg.y untl lricltl lliologv. lllr'1lcr'('olirrs. Ncw y6r.li.
(r. I'iwltIi. S.('. l()9-]. ('()il(r(:p( ()['Moth,:r'rr Iicokrg.1,. []ishirrr Sirrl:,lr Mlrlrt:rrtll.lr I,irl Sirtr_rlr. l)r:lrr.tr I)rrrr.1. Slutt'ttut, l).1). I()()2. l,.i:pl9H.y;rrrrl l,.rrvirrrrrrrrerrl, [itrslrl;1i l,rrlrl. Mr:t:t.gl.
li' ('ltitPtttlttt. .l'1,. irrrtl I{ciss, M..1. lgllll. lieololiy I'r'irrciplt.s rrrrrl z\lrplir:lrtierrs. ( irr1!rr.irlr:titr

I lrrivr,r'sily I)r'css. I l.K.
(). ()tlttltt. l..l'. I()81. li;rsiu lrr.'olou\,. Slrrrrrtlcls ('ollcllc I,rrlll. r.o.. l,lrilitrlclplrilr.
10, licecnl rcyicrvs in se icrrtil'ic iorrlrr;rls

1 *,r\rrrv 'l'"
,l t- ,'.,\ '

part iticu in c:

section arirl
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M. Sc. (Botany) - 4th Semester
BOT - 402A- Plant Gron'th & Development (Core Elecfive Course)

Credits: -l llrrr.i.,s: ,,iir
Iirne:3h "l-heorr:-71:

iA:3{}
Notefor the poper setter: T'ht: quesliotl poper vt'ill r:rxt,sist o.f nine cluestio1,s iy ull. T'he fir..:,r t1 trt::!ir;,ivill be compulsorl; and will consist of .fit,e short questions q/' 2 ntarks each crn,et.irg tht: tt.!r,1,.
'vvllabus. In additiott eigltl more qtte,slions u,ill be sel u.nit-tyi,ye contprising of fit,o c1trc.s.littrt,s fi.otit tri.lt
o-f the four units. The candidates are requirecl to attempt -fotrr more qttestiotts ,relectiy,q ,tt /e ,i.r./ ,,,ir,
qrteslion frotn eoch unit.

U]YIT-I
Plant Gronth: Concepts, gro\,\th culves and grow,th analysis.
Germination and Dormancy of seeds; factors afi-ecting donnancy and its regulation b1. pla^t gi"o* rh
regulators and environmental factors.
Stress Physiology: Response of plants to abiotic stresses: abiotic stress
Basic principies of crop improvement programme under stress.

affecting plant prociLrctiv j1'.

UI{IT-II
Piant Growth Regulators: Discovery, biosynthetic pathu/ays, transport, intluerrcer on plant grcrrtit:
mechanism of action of: auxins. gibberellins, cl,tokines, ethylene and abscisic acid.

UNTIT_III
Senescence and abscission: Ph1'siological ancl biochernical changes associated q,ith sencsccncc.,rj
abscission. Tropism:Phototropism. nature olreceptors. role of horrlones. geotropisrn and,usli:ri.

LINIT_I\T
Sensory Photobiology: Mechanism of ph1'tochronrc action. pl.]otomorphogenesis anrl cr\,,t.c5r-,,res.
F'lou'ering process; nature & events during flou,cring. florigen concept- and chcrnical contici ,,i
tlolvering. Photoperiodism and its significance, impofiance of lighi & drirk peri.iis. rtile .i'
vcrnalization.

Suggestcd Rgadings:
l. Srirrastiiva. L.1\4. (2006) Plant Crow'th antl l)evcloprnent: Flormones and Errvironnrcnl.,,\,:rrrjtrrrc

Press. PLrblished by Else vier India Pvt. Ltcl.. N*r, Dclhi.
2. Buchanan. Il.B., (lrLrissern. W. and Joncs. It.l,. (2000) LJiochernstr.),anc1 \4olercLrlrr Iliol.r,,,ri

Plants. Anrcrican Socicty ol'Plant Physiologists. Marvlartl. t]sA,
'1. Sirrghal. (i.S' Itcrrgcr, (i., Sopory. tj K.. Irrrlrtg. Ii,D. arrcl (iovincl.iec (cclitgrs) ( lt)t)t); ( .rrcc,rs iir

l)ltotobiology: l)lttltosynthcsis antl l)ltotonrorphoucncsis. Nargsa IrLrhlishing Ilgrrsc. Ncri, I)clhi.
1. [)irvics' []clcr.l. (1995) Plant Florrttitttcs: l'ltysiology. Iliochcrlistry apcl lVlglccLlllrr. I]i,lrrS_r. l

I rtlilion. I(Iuwcr Acadcnric PLrblishu-s,'l'lre Ncthcrlrntls.
-5. I'.rishttatttoortlty, II.N. (1993) I)hysiologyol'l)lurrt(irowth arr{ I)cvclopllcllt. All .rrtl Srrrrs" [)cllti.
6. Salishttt'1,. lr.ll. lnd Iloss. (1.W. (1992) l)lirpt l)lr-vsigl,rgv.4rl'cflitrll. Witdslr,sr.llr Irl6lirlrirru (,,.

llclrrtont. ('irlilirrnil. I jSA.

7 . ltrrrrrilr'. I I.l). irrrrl Sirrgh. I I.N. ( I 99.1)

lJ. /,rihlv. ( icolli'e-r, ( l9l{()) l}ioe lrcrrristrv
(). Wilkirrs. M.l|. (l()tl7) Arlvrrrrcerl l,lirrrl
| 0, [(t:t:rrrrl l'cvicrvs irr suicrrtilic.f otrr.rrlrls.

I)llrttl i\4clrrbolisnr. 2"'! ctlitiorr. A I'lililtcrl I lrst- \\'t:sl I)i.

. N4t \,1illlrrr l'rrblislrirrg ('o. Nclr, \,'or.k.

l)ltt'siolog-\,. l.l,llS. L()ngt)lut). I :trr:ltrnrl.

(,
t l'.
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M. Sc. (Botany) - 4th Semester.
BOT - 4028 - Applied Botany (Core Elective Course)

Credits: 4
Tinre:3h *{arL=; ijiri

-l'hr:*l'.t,' '{:

IA: lfiNolefor the paper setter: The qttestiotl p{ry)er trill consist ctl'rtirte questiort,s itt ttll. l'he _fir.s! rytri,.tii,triY'ill be comptilsorl' and v'ill consist of .five shot't questions o-f 2 marks ectcJt cotet.ing tlte trhoi,,
sl"llabtts' In addition-eight more qrresliortswill be sel tutit-v,i.se conrpr.ising qf nro c1trc,slio,.s.ft.rtrt irtt,i;
o/' the .four unils. The candidales are reErirecl lo atlempt -fot.tr more qrte,stions selec:tirtg ttl lea.s.i t;,t,
qtte slion fi'om each unil.

UNIT_I
Food Plants: History and uature of food plants, major and rninor cereals. legumcs ancl prulses.
vegetables. fi'uits and nuts, vegetable oils and fats. Flowdiagram ofthe process with a critical sr.rlr i,i'the steps involved' problems faced by the sugar industr,v-In India. B-e-proci,6;;i'.;;;;;'i,,;;i;,,.
distillation of alcohol and other products. Food adjuncts: Spices coirdiments and other fl.r.r.irru
agents, beverages, fumitory and masticatory materials.

UI{IT-II
Forest trees: Phy'sical characteristics of Indian u'oods, methocls of seasoning ancl chernical rrear,rcnr .l-specialized use, fire proofing of the r,vood. Industrial manufacturing of po.-t ing material ancl p6u,ir.ii
and the classifications of plywoods according to their Lrse.
Sorne inrportant commercial woods: Dalhergia spp.. Sltorea robtt,s'tu, Tectona grattc{i"s. ('t:tlt.tis
daodara, Bamboo-the'greengold, ol. India.

TTNIT_III
Industriai Plairt products: Fiber,r'ielciin-q plants. essentiai oils, Iattl,oil and \\axes: tan.i,g a*d ihe ir::rnatcrials' rubber and other latex viclding products. gurns ancl resins" sLlgars. starchr:s ancl rriirci.
cellulose prodllcts. ManulactLrring oi-paper and boarcl fi'om rax'planI nratcrial]l\{anLrlactLrr.ing olcrrr6t:
and high qualitl,paper. recyctcd papcr..

UNIT_IV
lribres: Classification of fibrcs, physical and chernical proccsscs irrvolvcd in thc rnanLrthcturiirg .r
llbt'es lront'dil'lbrent types ol'fiber yieliiirrg plants. Sources ol'gunrs ancl rcsirrs ancl their classificati.lr-s
according to their chcmical naturc.
Sottrces of'natttral dyes in lttcliit ancl llrcir cxtraction rnethocls. nrcrits lrrtl lirnitatiolls ol'plart harrri
dycs.

Srrggcsterl Rcadings:
l' SltanliarCopal .loshi (2(XX)). Metlicinal l)lurrts. Oxlirrcl & llllll)uhlisirirrg ('o. Ncrv I)cllri.').. I'artclcyIl.l'}.(1984). liconottticlhtan,v13"1 Iitl.1.S.(lhalcl &(t.r,p,rr),Lttl..NcrvI)cllri.
'l' Antbasta S'I'}' (1994).'l'hc llsclirl [)litttts ol'lrrtlia. (3"r lid.). I'utrlisiitions & lnfirrnrirtiurr [)ir.ect*r.utc.

Ncw [)clhi.
l(oclthirr S.1,. (l99tl). licorrotttic Iiotirtty in thc'l'ropics. MacMillrrr lrrrliir Lirrrilcrl. I)cl6i.
llt'orvrt I I.l'}. ( l9lt9). Art lrlcttre tttary Mattual on Irrrliarr Wootl 'l'eclrrrokrgv 

( l{cprirlcil)
Ittlcrnutiorral Ikrolt J)islrihrrtor.s. I )chr.irdrrn. Irrcliu.

()' 'l trrttct' I l. ( l9ll2). 'l'ltt: ('olttnrrxt ('olurrrcl'cirrl I'ilrrbcrs ol' Indiir lrrrrl 'l lrcir. I jscs. I 6r: ('irt)ltr,lier',,i

iotrtrrrrls

t.

.1.

.5.

IC

I')rrhl icirt iorrs. I )cllr i.
7. ltcccrrl rcvicrvs in sr:ir:lrtil

t
h

J

'l
,t,z\\ i,,r. t,
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M. Sc. (Botanv) - 4th Semester
BOT - 4034 * Plant Diversitl' ancl Consen'ation (Core E1ectir.e C-ourse)

Credits: {.r-irne:3h Nlarlis; J{i(}

I ilf{!i'\ : ii

IA: J{l!'lotefor the ptpet setter: The clttestion poper u'ill consi,sr oJ-uitte questious in oll. l-lrc.lit.,sr t7rtt,.t{iittlu'ill be compttlsory and will consist of .fit,e sltort qt.reslions o-f. 2 marks each coyer.irtl4 iht: :t,ltrlt
syllabtrs. In additiort eight ntore questions tril/ lte sel unil-tvise cornprising of-ht,o que,stictl,r .fr.()trl i.(t(,Ji
o.f'the fow' units. The candidates are required to attenlpt fotr more qucstions seTecting rrt le,,st rt,<,
ou e s li on .froru e o ch uni t.

UNIT_I
Biodiversity: concept; T1'pes of biodiversitv. national & global statris: endcmism. spcciati., r*ri
extittction: levels of biodiversitl,', hotspots and hottest hotspots; major plant cliversitr,regions of.lntliriu'ith special reference to Himalal,a. Western Ghats. ientral Inclia arrcl Indo-Gangatic I)iiiiirs.
Significance of biodiversity and its socio-economic importance. causes of biodiversitl,delileti.ii. r.rit.rof species. threat valtle' biueired data categories. iCLx categories of thr:eat: Rcd l)aa l3rr.]is
lmportance of Ethnobotany in Indian context.

UNIT_II
Principles of conservation a holistic approach, objectives, implications, major approaclies irl
managemcnt, action plans and conservation status in India. Strategies for conservation: li-rlii
conservation: Itrternational efforls and Indian initiatives;potential u."urln Inclia- sanctuaries. natii,rnalpark. biosphcrc resel'ves. wetlands ancl Ranrsar convention. mangroves and coral reefi iirr.
conservatiotr o1'rvild biodiversitl'. Ex-situ consen,ation: Principles and practices: botanical sardcris.

L,'NIT-III
Plant explorations; invasiolls and introductions: Role of National Ilureau o1'piant (icitcric iir:,i,ii;.,:..
(NIll'}CiR). IAII'1, IUCN, UNEP. WRI. WWF. Convcntion of Biolosical I)iver.sirr i( Ilt)r. ii:iii,i,r
initiatives in biodiversity conservatiou. National Biodiversit), Authoritl,, (NBA), Sratc Bi.rii'cr.,riir
Iloards (SIlSs) and National Biodiversity Fund (NIll.') irr rnanaging biodiversitl,.

UNIT-IV
I)hvtogcogr;aplry and fbrcst t,vpes of India - licological and econonric importancc ot'fbrcsi:,.
allirrcstirtiott. clclirrestatiott and social hrrestry; cndangcrecl plants. endeniisrn, ip'.si'c sgrecics:
dcscrtilicatiorr atrtl wastcland rcclanration. ctl'ccts tlf'glotral r.varming. clirnatic chersc irrrcj
s{t'attlspltcric ()z()llc tleplctitin on plartt clivcrsity. lniliarr t}ioiiiversitl, Act, Enl,irunrlc,lul I)r..lct.iirr:i
Acl anrl lrorcsl ('rlnscrvatiiln Aot.

Suggestcrl ltcirrlings:
I' stilirrg, t'.2(X)9. [:oology: '['lreory arrd Applicatiorrs 14rr' licl.). PFII Learning pvt. Ltrl. Nc* I)cllri.). hortllotttlv. l:..1.2(X)tl. ('rtttccpls ol'llcology. l)rcnticc Ilrrll o1'lnclia.. Ncu, Del5i.
'l' sirrgh. ^l'S.' Sirrgh. S.l). attcl (itrpta. S.l{.2(X)lJ. Ircology. linvironnrept ancl Rcs6Lrr.cc ('.rscr-rutiLr..

Arlrnuryrr I)trbIishcls, Ncr.v I)cllri.
4. ()tltttlt. l:'l). itrttl lJttt't'ctt. (;.W.2(X)5. I;rrrrrlrrrrrcn(lls ol'l:cology (-5tl'Ud.) [Jroglis/('crrllil!,r) lr:ur.rirll

Irrtlitr I'}r,t. l,ttl.. Ncrv l)cll:i.
Is.tttttltt'. tJ. & Asi.ia, M..l.20(X). Iliotlivcrsit.t, l'r'irtr,illles lurrl ('orrse;r,1l'i96. Asrlhirs (lrrrlilr)
Aggrtrlvrrl. I(.('. lt)()(). lliorlivcr.sitl,, Agr.o Ilottrrricit, llili,trrrcr..
[)ltilt" ti. 199-1. llittlltlttylrrt I]iorliversil.l'. ('orrsr:r'valiorr" Strittcqics. (i.ll. l,irrrt ilrslilrrlr,. r,l
llilttitilt.\'lttt I'.llvilrrtttttcltl ltrtrl l)cVe loprrrcrrl. l..osi. z\irrro|lril (llilrrt,iliirs I)rrhlicrrlion \o .i)

i,,i,,'',;.i,i'',;';,-, i'',;.. x",,, i i,.,,,,rr!!rr(r. rrr\r(r) I Urrll5ililtlj,, \ ().. i\uw. l/(.llll.9. l{ilo. I{.It. I()()'1. l}i(xlivcrsity irt lltrlirr (lflorislir: Aspccls). l}islrt:rr Sirrglr & N4rlrirrclr.u l)rl Sirrtlr
I )rrlrnrtlrrrr.

('trrrst','vtrliolt, ltoull"ga. l,()n(loll & Nen, \,olli.

l' ' l
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,lr:l'li'ies, lvl..l. l t)()7. ltiorlivcr.sily irrrtl
l{eccrrt rr.:vicrvs irr sciltli Iic.forrrrrirls
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M. Sc. (Bofany) - 4tr' Semester
BOT * 4038 - Ph1'togeographv ancl Appliecl Ecologl' (Core Elective Course)

Credits: J
Time:3h i'Iarli's: lo(l

Thcorr': "{}
IA:3{)

.t"ote for the paper setter: I'he question paper v'ill consisl of nine que.ttiorts in all. fhe -/irst tlua.ttiot; t,, i,i!
b( t:alnpltlsory and u'ill consist of fit'e short cluestions o.f 2 nwrks ectch cot,ering rhe yholc .s,t.lltt!:trs. j;;
Ltit'tlilion eigltt more questiotts will be set unil-tt,ise contprLsing of hva questiorii fi.ont ecrclt tti tlrc iittit
tutit's' The candidates ore required to attempt .fow rnore cluestiotts seleitin-q at liast one: qtrestisrr t),rrt
toc'h unit.

UI{IT_I
Phl4ogeographical regions of World. age and area hl,pothesis. enclemism. theories of discoiriirLr.us
distribution. Impact of lce Ages and continental drift on plant distribrition. Biogeograph' of' ,rai.r
biomes, theory of island biogeography. Basic idea oi rernote sensin-e; pi.,otograminetrl i,cj
photointerpretation, remote sensing platfonns. Application of remote sensing in lcoiogy ancl lorcstr!.

UNIT_II
Environmental global Issues: ozone depletion and global rvarining; greenhouse gasses. strategies apii
lreastlres to combat ozone depletion and global u,anning; acid rain: eutrophication.
Ecologl' of plant invasions. environmental impact assessn'rent. Ecosvstern restoratio." solid rr a.*.r
management, reclamation of rvasteland. n,aste rvater treatment.

TII{IT_III
['olltttion and environmental health: i\4onitoring of pollution. Bioindicators. [rnvironr-nr:ntrl] ,r.iritoriiri:
arrd Envirotrmental irnpact assessrnellt. Environmental lau's: r\ll (.Pr*,ention Ji (-lntrpl 6i'T,i,,ilLrrjr,.i i,l,
l98l: Water' (Prer.ention & Control of pollution) Act 1974.
Radiation ecology: Radiatiolt e{'[tcts at ecosvstem level. late of raclio nuc-litlcs in erjvironnrenl. rari i.iiiiric
fll lout. rvaste cl isposal.

UNIT_IV
Rasic Statistical Methods: Mcasures of central tendencv ancl ciispcrsul: protrabilitl, cJistril-rgtiirrrr
([]inornial, Poisson and nortnal); Errors; Lcvel of significance; Regres.sigp arrcl correlatiorr, an.li,sis r.rl
vuriarrccl t-tcst and chi-squarc '['cst.

Srrggcstcd llcadings:
l. I{astogi, V.8.2007. F'ttttclitttrctttitls ol'lliostatics. Ane Books Irrtlia. Ncu, I)cltri. lrrrlia.
2. Odtlttr, Fl.P. and Btlrrctt, (i.W.2(X),5. Iirrnclanrcrrttrls ol-llcolog\,.'['lrorrrs6rr I]r.rlisi('.1c. tis.\
'1. Stiling, P. I999. Tltctlries arrtl Applicittions. Prentice-Flall Ipc.. l,urrilsrr.
'1. llill, M.t<. 1997. lJndcrstltttclirtg l'.nvirottntcntal [)ollirtiolr. ('arnbritlgc []rrircrsitr l)r.r:ss. garp6r.iri!:r
-5. NNI{MS l{cading Matcrial l()97. l'ltotogranrnrotry ancl l{cnrotc, Scsning spccill goursc., ltcrr.l,,,

Scnsing applications filr IJniversit),'l'cuchers. Incliarr lnstitutc 9l'Ilc6rstcise psirrg. I)c6r. [)tr,(). Nuvtrtrttt, F,.1. (20{)0) Applictl Ircokrgy lJlaclovcll Scicntilic l)uhlislcr, pt,.. yrp. i2ti
7. Sltitrtlit. I'.D. (2000) Ir)cology & I'lttvirorrruent. Rastrtgi Ptrblicatielrs. I\4ccr.rrt, Irrtliir. (r53,p.
ti. ('hitlltttitlt' .1.1.. & M..1. ltciss (19')2) Iicolog-v (l'rinciplcs & Applicatiorrs) ('irrrrhlirlgc [,rriver.silr, l,rc.i(). Vct'ltut, l'.S. & Agarlvlrl, V.K. (1999) ('onccpl ol'lrcolory (lrrrvir.orrrent;ri Iliolog.t,) \. (,lrrrrrrj & (.rr..

Ni:rv I)cllri-2(r4pp.
l(1. (ioorl. lt (l(X)7)'l'hc (ier9g;lrpl11,,,1'116rvcr.irr1t I)lirlts (r'"1 Lrl.). Neg, I)t:llri-.l()5,,.
Il. llioslirlistics bv l).N. Arot'rr lrrrrl 1,.[. Miri[rrrr, llirrrall.r,ir l,rrlrlislrirrlt Ilrrrse.
I2. l'ltrrl. Ilrotvtt l9()(r. (ilohitl Wlrrrrrirrp ('lrtr ( ir,ilizirtion Srrr.vivg'/ [i1iyr,:r.sil.r, I,r.t.ss (lrrrliir)
l.l. Ilc.y*'ootl. V.ll. llnrl wrr{son. li.'l'. l()()5. (;lohrrl l}iotlivcrrsil)/ n \((.\srrrcrrt, (';nrrhr.itlgu Iirrj1,,11.r11,
l'1 . IIltt'ristrtt. It.M. l99l-. Ilrrtlclsllrrtrlirrl: l:rryirplrrrcll:rl I,6llrrti61. ('1rrr6r.itl1ic Ij11iyi,151l, l,r.t.ss
lq. l{er'r'rrl lt'vicrrs irr sr'icrrlilit. joulrrrrls. 
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M. Sc. (Botan1,) - 4ih Semester
[,aboratory - VII

Bor * 404 - Pertaining to Theon, Papers Ror-101. .102A, .102I] (c.orc colrst,i

Credits: 4 Marks: 1(t{}
f)uration of exarn: (3+3 hour)
l. T'o study the ph1'sical characteristics (ternperature, colour and texture) of soil.
2. fo determine water hoiding capacitl'of soiis collected from ciifferent locatiols.
3. To detennine pH and conductivity of soils and rvater collected from different locations.4. To detennine percentage organic carbon and organic matter in the soiis of crop Iancl. grasslalil unrl

forest.
5 To estimate the dissolved oxygen content in eutrophic and oligotrophic n,ater samples.6' T'o record the abiotic colnponents i.e. pFI. temperature, turbiditv una iignt intensitl,of uater in a poir.

ecosl'stern.
7. To determine the minimum size of the quadrat by species- area curve.
8' To study the communiqv by quadrat method by' detennining frequencl,. densitv ancl aSrrncjapcc rri

different species present in the community.
9. Determination of species diversity index and impofiance value inclex of Iocal r,egetation.
10. To compare protected and unprotected grasslancls using communitl, coefficientslsimilarirr. i,tier).
I I . To studv the species composition of an area for anaiyzing biological spectrum and conrparisrrrr ri itii

Raunkiaer's normal biological spectrum.
12. To survev and studl'the ecological adaptations of localll, available hl,drophltes anci xerriphytcs,
13. Field visit ol'any protected area and to discuss causes ancl impacts of biojirarsitr ioss.
14. Studl' of Cytohistologicalzonation in the shoot apical nreristern in sectit)1.cl pr-rma.e,r sirrirs.
15. Exarnination of L.S. of root apicalmeristenr tionr a permanent slide prcpar-ation.
16. Study, of phyllotaxy in different plants.
I 7. StLrdl, oi V.S. & T.S. ol'leaves of dicots and rronocots plants.
lB. Studl' t-r1'cpidcrtlal peels of leaves of dicots & rronocots to stucly the deyeloprllent anrl {'inai stru5Lir.,.

oIstorniila ancl prepare slomatal index.
19. Sttrcly rtl"l'.S. of'stcrtt o1'various pla6ts havilg irrirlarl, antl sccondary anomalops strllctrrrc.
20' Ilffccl ol.tt'avit)'. ttlrilatc:ral light and plant grrlrvth rcgulators on the grou,th ol'voung se.eilli11s5
2l.StLrd1 trl'livingsltttot apiccsbyclisscctionsLtsirtgrttytraticplarrtssr:ch as('cratopll,llt.rrttttlillIt.tlrrllt:.
22. I'lxarlilllttion tl['shoot apiotrs itt a l]ron()c()t-vletlorr irr both 'f.S. and L.S. to .s6o* t5e ,.rr ir:irr ;rrr.l

irrrilngclncllt ol' leal' priurordia.
21. Sttrdy ol'irlterrtatc lncl distichttrts; alterttatc arrrl srrpcr'llosccl: opprlsite ancl super.pgsc:d: .l-r,,rsiie ;rrrti

tlccttssrtttr lc;t I'ltrt'itltgctttcltt. Ijxantittatiott rtf'roscltc plants (l,irrrrnca, Mullttgo^ Rrtltltrrtrtr:. l/.t.rt.t.t,i,;rr.
otc.) arrtl itttlttctiott ol'lroltirrg ulrrlcr lra[uralconrlitiorrs as lvcll as by GA treitemerrt.

24. Micrtisctrllic cxatttittil(itltt of'vcrticltl scctions ol'lcaves such as C.'unnnubi,r, )licolitrtttr, .\:t,r.irrrtt, /.ttr
tttrr.t'''; irt'ttl'li'ilit'ttttt l0 tttldct'stattcl thc intcrnal stlrrcttrrc of'lcll'tissues and tricholnes. gluncls. ctc. Ai_cr;
sltrrly thc ('r inlrl (i.1 lcirl'trutk)nty (){'plarrts.

?"5. Sttrd,v trl'cpitlcrtttltl pee ls ol'lsavcs sttclt as ('rtt'cittirt, (irtillrrrtlitt.'l'rtttlt:.t,<:rttrtil, Nptprtt,rr, clc.
f(r.'l'o sttrtly tlrc tlcvcltl;rtttcttt rtrrd firurl strttctrrrc ol'stonrir(ir irrrtl preprrrc strlrnrrtirl ipdcx,
27. l)crnorrslr.rrli.n ol'tlrc el'lcct ol'z\lll\ orr stonurtll olosrrlc.
lli' Sttrtl-t' ol'll'lttllcr t'rltlls itt tr1()tlocots itttrl rlicols. l'lxirrrrirurtiorr ol'1..S. rll- ruol liorrr ir i)r,i.lri1rr_.rit

Pt'c1t;rrlrliott 1o tttttlcl'sllttltl lltc olgitttiz;ttiott ol'tool trpielrl rne:r'istclrr aitrl its rlct.ivllir.cs (rrsr, r)rriir,..

rl i l'li'r'crrt lvJrcs ol rrtrrlrr lrs.
1t). slrrrll r,l pt.r'nltutt.rrl liscut.s.
10, l"ootl ('t'rt;ts: Wlrclrl. Iticc. I\4aizc, Ilolrr{o. ('lrir-,lipr,rr 1[lerrgrrl gr.irrrr). Strgly-r-:rrrr.., \.11r.rrlr,l,rl,\.

Itttlllol'tt.1'. tttict'ocltr,lttic;rl lgs{s lirl sl6r'ctl lirptl rtrirlt.r'ilrls.
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Fodder Crops: Sorghum. Bajra. Berseent. Guar, Oat.
Plant Fibres: Cotton. Jute. Sun hernp. Coir.
Medicinal and Aromatic Plants: Studl o1'ln'e or herbarium specimens or other visual ilulii'i:ii\ i,:
beconre farniliar u,ith follou,ing plants: Po1tarcr sontnife rwn.,4tropa Lte l!oclottu. (.u/har.urrtltr.\ r.ii!L i:\.
Adltotoda z€yl61pirrr, ,4llilrm sotitunr^ Rauvolfia serpentine. lltithanio sonniJbru- Ph.l.llrmthu^s rii;.ri-t-
,4ndrogruphi,s panicttlata, ,4loe bat'batlen.si.s. J[enlha orrefisis, Ricinus ct'tnttnuni.t. ,llttrtilon iritiit ti,it.
Datnra sp., Artentisia sp., Peclolium mlo'ex. Ocimtnt scnlc'tunt, Vetiyerio zizanoicle.;. (.t,tnltop,.t,gr.t:i

mcn'itini.
Gums, Resins, Tannins, Dyes: Acacia, Terminalia, Teo, Tunnar"ic. Bixu orellttna. lncligo. llutett
mon o spernta. Lmv s oni a inernti s.

31. Field Survev: Prepare a list of important sources of firervood and timber in vour loca1it1,. Gire rhcir
local names, scientific names and families to s,hich the.v belong.

32. Scientific visits: Students should be taken to an1, protected area, a recognized botanical sartlcn i:i'
rluseuln (such as FRI, BSI, NBRI), to a CSIR laboratorl,'doing research on plants and their Lrtilizair,,n
and an ICAR research institute or a field station dealing n,ith crops.

*Some changes in the contents of the practical can be expected depending upon the availaLrilin,ol
the material and the required equipment.

Suggcsted readings:
1. Taiz et a|.,2015. Plant Ph-vsiology'and Development, 5th edition.
2. Dekker. N,L 2013. Plant Roots: the lTidden l-Ialf (.1r1'edition), CRC press. Neu,York.
3. Peter B. Kaufman et al.. 1999. Natural Ploducts from Plants.
4. IIowell, S.H. 1998. Plant Grou,th and l)evelopment. A MolecLrlar approach. Acaderric Prcr;. !,11,

Diego.
5. Kocchar, S.L. 1998. Econornic Botany of Tropics.
6. Waisel. Y.. Eshel. A. and Kafkaki. V, (eds) 1996. Plant Developnrcnt (2nd editron)^ f anriri'iilre

I Jrriversit], Press, Cambridge.
7. Ilcywoocl. V.H. & Watson. I{.'l'. I995. Cjlobal Biodivcrsity,Asscssrncnl.
tt. l{ichard B. Printack. 1993. Ilssurtials ol'(lorrscrvation Biologv.
9. Ncgi, S.S. 1993. Biodivcrsitl,,anrl its Clonscrvation in Inclia.
10. Lyrrtlorr, R.F. 1990. Plarrt [)cvclol-rnrcttt.']'hc (lcllular Basis. IJnrrin Ilyrllrrr. l.orrrlon.
I l. N4aLrscth..l.D. 1988. I'}lant Anatorrry. []crrjaurin (iunrrlirrgs. C'ulilirrnia.
12. I(otlrari, l9ll7. t.lndcrstarrdiltg hiorlivct'si1,1,. lif'c sLrstailrabilitl,alicl crltritl,. oricrrt l,rrrrgnun Slulirl

( ).1'. 199(r. llills Bconolnic llotarry.
l.l. (:Sll{ l9tl(r. 'l'hc tlscf ul l)lartts in lrrtlia.
I4. Srvrtrnin:rthln, M.N. &.lain. l{.S. I}iotlivclsitl,:
I .5. ltccert 1". rcv icws i rr scicnti flc.iotrrrrir I s.

Irnplicittiorrs lirr globlI sce trrit-1,. i\4ircrniIIiut. I()8l
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M. Sc. (Botan-_v) - 4th Semester
Laboratory,- VIII

BOT - 405A - Ilcrtaining to Theon' Pape rs BOT-103A (Corc l,llectivc C'oursc)

Credits: ,4 Uar.ks: 1{)0
Duration of exam: (3+3 hour)
1. Study of climate / topography/flora-fauna in the perspective of biodiversify conservarion.
2. Understanding the concept of sampling: Random sampling. sample size. quadrat. transect ancl 1;1irri

method for the study.' of community structure.
3. Studi'' the community structure using quadrate method b,v establishing minirnum size and lriliirir.,rri

number of quadrates.
4. Studyofcommunitl'strucfiireandassessingfrecluencl,ofthespeciesasassesseclbl,Raunkiacrllt).iJ1.

Prepare a frequency diagram and divide the species into classes based on perceniilgc fi-cquciic,
(Raunkiaer. 1934).

5. Studr" ol'cornmunity structure and assess the densitl'and abundance of the species.
6. Study of comntunity structure and assessment of cover and basal area of species ilrcscr]1 irnil

determine the IVI (Importance Value Index) of the species.
7. Understand the concept of community coefficient by comparing the frequenc-v of nl,o coururulitics.
8. Assessment r:f B diversity to measure the degree of turnover in species composition along a sra(liL-r,rl

or transect.
9. Estimating B diversity by employing similaritv measLlres lil<e Jaccard lrleasllre and Sorenson nrcaslrr.

and species diversity b,v Sirnpsons Index.
10. Study the dispersion ol'the species by calculating mean and variance of species 10. Assess t[e sr.il

texture bv mechanical rnethod and pH and conductivit-v"of soilusingpH nreter and concluctiritr.nrcti:r.
I l. Scientitic visils: Students slrould be taken to an) prolected rtrea. a recognizccl lrolarricai {ai.rlci] ,)i

lruseull'l (strch as I"i{1. BSI. NBRi), to a CSIR laboratorr,doing rcsearch or.r plauts antl thcir Lrliii;:iiiri:ir
and an iCAR research irrstitr"rte or a {'ield statiorr dcaling witli crops.

*Some ch:tttges ilr the ctlntcnts of the practical can bc cxpectctl tlepending upon the availnhilitr. pl'
lltc rnirterirrl anrl lhe rcr;rrircd cquiprnent.

ggcslerl rclrlings:
I{ana. S.V.S. 2(X)9. Irsscntiltls of'[]icology urrd Irrrvirorrrrcrrtll Scienccs (41" E{i.) PIII Lclrninu I)ri
Llrl. Ncw I)cllri.
Sitltitsritltittttiut. ['.1]. 2009. Ilattcll;ool< ol' Iinvirolrrrrcnt;rl l,arv. Oxlord {irriversit-_v Prc:ss. \cir I)cllri
Inrlia.
Sl,iling, I'].2(XX). lrcology: 'l'lreory ancl Applioatiorrs 1z[rr'lul.). Plll Learning Pvt. Ltcl. Ncrv l)ellri.
Sirrglr..l.S., Sirrglr, S.l). ltlttl ('itrpta, S.lt.200lt. licrolog,r'. llnvironnrcnt and ItcsoLlrcc: (lrpsc;r1liln.
A ttittttit.),it I'tthl islict's. Nuv I )clh i.

A. ltoscttct'ltttz tttttl S. I)ivlrrt.2004. linvinrnrttcrrlll Llrrv lrrrtl l)6licy irr lndia: (lascs. Mrrtcr.iirls;rp,i
Stirtrrtcs. ( )x lirrrl I Jrrivc:r'sity l)rcss, Ne rv I)clhi.
l'. l,c:clrtli,risltrt;rrr. f(X),r1. Iittvirolttttc:tt(itl Lirlv ('irse Slrrrlics. l,cxisncxis I]rrttorrvor"ths. Nirgyrrrr.. lntlirr.
(iPirtllr.ytr.r'. ('.1].2(X)l. lroresl Lltrr,s: ('etttrirl irrttl StrrItrs. llintl l'trhlislrirrt IIorrsc. Allahitbirtl. lrrrlirr
Sirtglt. ('ltlr;rlt'ir;lttti. 20()(). Irrrlirr's lrot'cs{ l'olicv :rrrrl lioresl I,irrvs. Nltrrri [,rrblishcrs. i)cirrlrrlrrrr. Irrr]i,r
Itistvits. S.l(. l()til(. Ijrttrsl Arlrttirtistrltiort irr Irrtlil. ('orrrlr I'rrhlicirlions. Alilhahati. Irrri iir.
I)ogt'lt, ll. l()l{.1. lrtrrt:sts itnti I'coplc: r\ Itr:1.lolt orr llrc llirrrrrlir.r'irs. l}lriu'll I)ogl-a. Ncii I)cllri
l(eccrtt rrvit:\\,s irr si:icrr{ilit' .iorrnrlrls. (
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M. Sc. (Botany) - 4tr'Semester
Laboratory - VIII

BOT - 4058 * Pertaining to Theory Papers BOT-403I] (Core Elcctive Course)

Credits: 4 llarks: 1{}(!

Duration of exam: (3+3 hour)
1. Studl' of following microclimatic variabies in different habitats: soil and air te-nrperature. rr iirti

veloci5,. relative humidiry. raint-all and light intensity.
2. Penneability (percolation: total capac'ity'as rvell as rate of movement) of different soii sarnplcs.
3. Saturation capaci6,and fieid capacitl,of different soil samples and rapid test for texture of solls.
4. Soil organic matter in different soii samples by titration rnethod.
5. Determination of dissolved oxygen of rvater samples from polluted and unpolluted sources.
6. Studl,6lmorphologicai and anatomical features of h1,d1sp1ryes and xeroph1,.tes.

7 " Studl,of morphological features of epiphltes. parasites and halophytes.
8. Study of vegetation by the quadrat line transects, estirnation of fi'equency. densitl, & Jlominance

cover.
c). Determination of soil & rvater pH. Analysis of soil u,ater to detect the presence of dissolvecl salts.
10. The light and dark bottle experiment for primary productivit), study in the aquatic ecosr riern.
ll. Retentivity, absorption and capillarity ol'soil.
12. Descriptive statistics: Systematic tabular summarization of data (before analvsis). lneasurcs of central

tendency, lneasllres of dispersion. lreasures of skelvness (using calculators).
13. Correiations (product- moment coeflcient. Spearman's ranl{ coef}lc:ient) and regrcssion {liilr:i:r

regression, curve fitting).
14. To develop null and alternate hypothesis.
I5. Data presentation (tableslfigures): l-D ancl l-D bar charts. pie diagrrrls. graphs (rrsinit r,.rrll)Lli.:'

softrvarc packages).
l(r. Statistical distributions: fitting discrtrtc unilbrm. binornial. Poisson arrd nirn.nrl plrrirri..iiii.

distribr,rtions to given data.
17. Testing o{'hypotheses: Tests o{'signilicartcc (nrean, standard cleviation, and correlation coci-litrir-nt).

chi-scluarcd tcst fbr goodncss o1'lil, lcst lirr iudcpcndcncc of attritrutcs. lron-parilntctric tL'sts (nl11 tcst).
rlcsign ol' ex;rerimerrLs, AN()VA.

*Soluc chlngcs in thc contcnts of tlrc ;lractical can bc cxpcctctl rlcprcutling upon thc avtilabilitr ol

llrc nrutcrial :rnrl thc rcr;uircrl cr;rriprrrtrrrl.
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2. ('hallrnarr..1.1,. & M..1. ltciss (1992) lrcologl,(l'rirrciplcs & Applicaliorrs)('rrrlbrirlgc Irnivcrsin i'ri.s
.1. Vcrrnu. I'.S. & Agarwal, V.K. (l()99) ('ottccpt ol'Iicttlogy (lirtvinrttrttcrrlll I]iokrgr,; S. ('hanrl & i ,'
4. Slrllnlr. I'.t). (2000) lioologt, & Iirtvorottrtre:ul I{aslogi l)uhlicalions. Mt:crul. lnrlirr. (r53pp.

-5. ('lirr, S.A ( 1944) [ior-rtlatiorts ol'l)lattt ( icogritPhy I Iarpcr & l]rothcrs
6. N.Y. l\4irrri. l\4.S(l()74)l')cologl'& Iliogcogritltlt.i,t:f'lndill)r.W..lrrrthl'rrhlislrers. llrcllar;uc.
7. (iootl, lt. (l()()7): 'l'lrc (icogt'lplty ol' l'lorvuring I)luttts (2ntl Irrln..) t.()ul-).nllns. (ireen & ( o.. lrn..

l,orrrlorr U ,1llic:tl Sciclrr:r, l)trhlislrt'l's, Nctv l)e llri-zl()5pp.,
ll Iliosttrtislic:s b.y l'.N. Arrrrir irrrtl 1'}.K. Mirlhrrn, llirnitlit-r,rr I'rrhlislrirrg llorrsc
(). lrttrrilivcr IJioslirlistics by llrrrverv Molttlsk\'. l'rthlisltrrt': ( )xlirrri Iirtir''crsilv l'ress
10. lrrllotltreliott lo lliostlrtislics ltv [tolrr:r'{ l{. S rrkltlltrrtl l..llttttr's ltolrll': I)orr,'r'l'trlllrtlr{irrnr. Irrr \1ilt,,':

Ncit, Yot'l'.
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