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M. Sc. Biotechnology Semester Scheme 2017-18

SECOND SEMESTER o
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Theory Elective Courses:-

Specialization Clusters:-
A-GEN: General .

B-IB : Industrial Biotechnology
C-EB: Environmental Biotechnology
D-PE: Protein Engincesing

_Theory Elective Courses _

‘ Elective | Specialization Course Title ' Prerequisite Semester In
Course which course will
Code | e available

BTHAOI | GEN Analytical Techniques T

BTHAD2 | GEN Biomformatics & I

oy

BTHAG | GEN ~ Entrepreacarship & m

B T

{BTHAD4 [ GEN " | vilogy v

BIHBOI @B Euyn:'feuhdngy | I

BTHBO2 | 1B mw I

prEB B Industrial Biotcchnology I

& Biosafety

BTHBOM4 | B Nanobiotechnology v

TBTHCOl |8 Biodiversity, Ecology I

BTHCO2 | EB Applied Environmental v

BTHDOI | pE Protein Engincering m

B'IHDM‘ ‘| PE | M&Gm It

_Laboratory Elective Courses _ e v

fB’I’HAu - 'GEN wl‘m ' I_,

meAlz GEN Bioinformatics & g | |

Biostafistics : o

BTHAI3 | GeN  Entreprencarship & “ | m
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BIHAI§ | GEN Virology v
TR 1 . -

‘B HB1i EIB E Technol  §
"BTHBI2 | IB . . I
' !

'BTHB13 | Industrial Biotechnology I
BTHBI4 Nanobioteck i v
"BTHCI1 [ gp Biodiversity, Ecology i {

. and Evolution

'BTHCI2 | EB Applied Eavironmental v
 BTHD1i | pg Protein Enginceri m
i{B'erz PE P 108 & Gemomi m

BTH 301- Molecular Mog
Genetic material: T'heStrucunmofDNAalllRNAIGmMmLTypwofDNA,
Typsofgmeacmml,DNAumology hnhngmnﬂ:et,mumof
DNAumkmyowb,V’nuses,Bm o ¢ '
DNA Replication: Gename and its o mization; Prokaryotic and euhlyuuc DNA
‘rephcat)on Umtofrqﬂlcon,mzymsmvdved,medmmnsofDNAtephcam,mgmand'
replication forL, ﬂddrty of rephcénon, aomylxmnsmvolwdm DNA:ephm. :

6

Transcription-Prokaryotic, Enknmmmmwmmimdmy
RNA polymerases, Regulatory clements and medmsms of transcription regulation-
Mmofmmmmmmﬂwmm
and termination, RNA processing, RNA editing, stracture and. ﬁnum of snRNA &
snprotein, spliceosome, wmmmofatuymm pol!ndmym
su:mandfumumofmmmwudwapmdm-mm

Reguhtmnath’ammhnaallﬁd smmmwmmcm
surface, intraceilular communication; mmmemmﬂ
activation of smart gene; Ammmcfnmmmbyﬁwmyhm

Dy. n‘&%?\m | 4
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i.c. splicing in different manner e.g. Troponin genc; Repression ofummm Gene
silencing . : _ 5

Tmslatlon W&cmwmﬂemmy tRNA
structuze andﬁmcﬂomﬁﬁmﬂewde(wmmmsummmm
clongation and elongation factors, aminoacylation of t -RNA, aminoacyl tRNA synthetase,

termination of translation, proof-reading; translational mllibmxs, Co- and Post- translational .

modification of protems. 12
Regulation atmnskuowlevel Mvanmandkeptmnofuanslaﬁmﬂmughmm

gene regulation.

AnmmseandM&ymeTMMmdmofmmmhm

Biochemistry of Ribozymes , -Hammezhea ” _ bairpin, RNAse P and other 1ibozymes,
apphcaﬂonsofanhmandﬂbozymtedmology - 6

cultmeofE.ooh

N oY s W N

Anyotherpmctxcelhasedanﬂ\eorysyﬂahm g
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Suggested Readings:

Voet, D. and Voet, JG. (2013). Biochemistry (4* edition), John Wiley & Sons.

Segel, IH. (1976). Biochemical Calculations (2™ ed.), Jobn wiley & sons inc.

Voot, D. and Voet, JG. (2004). Biochemistry (4* ed.), J Wiley and Sons.

Berg ] M., Tymoczko J.L. and Stryer L (2002), Biechemistry, W.H. Freeman

Frefilder, D. (). Physical biochemistry, WH. Freeman & company. :

Work, TS. and Work, E. (1980). Laboratory Techniques in Biochemistry and

Moilecular Biology, online version;

www.sciencedirect.convscience/bookseries/00757535

7. Kao, CNR. (1999). Understanding Chemistry, Universities press, Hydrabad. '

8. Wilson, K. & Goulding, KIHL (1986). A Biologist's Guide to principles and
Techniques of practical biochemistry, ELBS Edition. .

9. Cooper, TG. (1994).Tools of Biochemistry, v

IOMW(MSLMJWW Jones and Barllett
publications. ..

11 szghmn,'lE.(E%).Pmtum-Slrmmdm

T

lZBranden,C. and'l‘onme,] (lwl)mmpmmme,GaMd~
pdxluhmg,Nchmk. o

13. Kendrew; J. (1994)Enmlopne¢atfm&ology B!aekwellsaemﬁc ,
publications,oxford. ;-

14. Taford, C. (.. shmmydwmwnqmm

15. Cantor, CR. and Schimmel, PR. (1080). Biophysical chemistry, WH Frecman.

16. Me-ClaneBeﬂmsmFmd(ed)(IM)thumbymmmm
Hyaanmmmmmwwmww

17. Gelvin, S.B. and Schilperoort, R.A. (eds.) (1994). HmllﬂeculmBmlogylhml.
mmmmmmmw .

18. thk BR.. and'l‘lmnpmJE. (l%)mmmmwm

; ACRCPmBomRmM

AN e

19Giover,DMmleB.D (Eds.)(1995).DNAGmmgl ‘A Practical

WWWMWPA&MM#WMM
Oxford..

20. Shaw, c,EL(Ed)(lsss) Pmuoucuhrmohgy Awwmm
Oxford . ... |

21. Ram,svs zm Biotcchnigu

n. mmmmn (1994). Malocalr Bioteckmology Principlcs and

yx3 wm‘m‘mmwzdmumwmmmy

Smamﬁcm s, New Yok,
Dy Relgl' (Acxd)
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BTH 802- Virology and Immunoclogy

Disease deveiupment: mmmmm Hostm:ehnonslnp,lhstoohnm
and factors. me&spomngmmfemeofm(mmmW)
and their strwanm mode ofacﬁon(hodnmLphymohgml);nmpeaﬁcmdspeuﬁc

defense mechanisms. 5

Viruses: Nomenclature and classification; morphology and ultra-structure; Capsid and their
arrangements; Genetics of viruses; distinctive propertics of viruses. 10

Animal and human virmses. Epidemiology, life cycle, pathogenecity and diagnosis.
Prevention and {;rqumn of RNA viruses: Emovmlses, Otﬂmyxovnmses,
Paramyxovams&s and Rbabdovmdu. DNA  vimses: Poxviridse. Hespesviridae,
Adenoviridiac, Hepadna virus. Viral vaccines,  inferferons; and  anfiviral . drogs,

- 10 .
E&ctofmonplms Symmmha Wmmm
Common viral diseases of plants (TMV, thﬂnwermmandl’owvnm)().
Transmxssxonofplantm&sﬁﬂt{mgllm(m
(contact, seed, pollen transmission). Brief account ci ic techniques in plants;
mfecﬂvﬂyassayof;ﬂmlvmnﬂmﬂmhmmlhﬂsmﬂmm
andstmctu:eof ym mmmmmdmaﬂmm
Anﬁbodysﬂwhmaﬂtyps,ﬂmofaﬂodypoMAmgmaMmmm

Ce“*ﬁ‘mmmummwa&cdk,uakmmmmxw

Presenting cells (Macrophage »Bmmmxmtwmmml

Hyblmmcmhgy&mndmluﬁbuﬁsmdmmmmdm

Wﬁwmmmmmm(m),

m(mlwmmmmmmm%
Dy. Registry L(Al‘. d

UnlversxtyofRa £ ) ..
JAIPUR Jasthan 7

D N R TR



immune techniques. : 5

wpo_.s.msn»w.wr—

Study of various symptoms produced in plants due 10 virus infoction.
Study of viral diseases of plants/ animals/ human (Specimen/ photographs)
Dxfferenttypeofvxmwm).

Raising vuusﬁeepimﬁsthmughapwalnmsﬁunwm
Blowﬁlmpmpamnmandndmﬁmﬁodls.
hnmummColhumofSum

"Radla}lmmmodtﬁusmn.

Pmﬁcemomof}g(}ﬁomsam

"10 Sepamﬂonofmnmmclearcellsbyl’wﬂl—ﬂym

14. Anyotherpmdmlhasedonﬂmysymﬂ

1.

MoragCandembuyMC 1994. wm-xmw
vamgstone,lmldon

.DimmockNJanmseSB 1994. Momwmdanvmlogy,lv

MMWW
Conrat HF, KunhallPCmduvyJA. lMthg(ﬂIEdmm), Prentice Hall,
Englewood cliff, New jersey. USA.

- Matews, RE. 1992. mehdﬂauvndogy AndammSmDngo.

5. TopleyandWilsm's 1995. Text Book on peinciples of Bacteriol

Le:meuer, 1984. mm&wdwmm

WWWNY :

Wlll:amHaym, 1985. mwofwmﬂﬂnrmmwsmﬁc
- Dy Regls ar (Acad)
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$ Ronaid M. Atlas. 1995. Principles of microbiology. Mosby Year Book Inc. Missouri
63146.

9. Kmne&M Snnth, 1996 PhntvnmllmvuslBookSﬂl,NewahL

10. Walkey D.G.A.1985. Applied Virology. hmBouks&Pandmlssmiy
service. New Dethi.

11. Maramarosch Karl, 1992. Plant Deseases of viral, viroid, Mycoplasma & uncertain
etiology. Oxford & IBH Publishing Co. Pvt. Ltd. New Delhi, Bombay, Calcutta.

12. Powar, C.B. and Daginawala, HLF. 2003. General Microbiology Vol IL Himalaya
Publishing House Mumbai. ,

13. Biswas, A. Biswas, SK. 2006. Anhmduehman‘nnss.VihsPdﬂ:ﬂmgHtme

 Pvt L, NewDelbi . »

14. Agrios, G.N. 1997. PIantPaMogy Amdumcl’mNY USA.

15. Kuby Immunology,- (4"'Edum)R.A.Goldsby 'l‘lnmsJ KmdrBubma,A.
Osbarne, (Freeman).& Co. New York. '

16. Blopm,BRIzmbeﬂ,PH.ZOOO ImnmnnlogrAslutcmne@"Edl:m),Joln'

Wﬂa&s@

17. Roitt, .M.1998. Esuualsoﬂmmology mwmm
London.

18. Gerhardt, P. Mm'my R.Ce. WoodW.A.,andKlugN.R.(eds.) 1994 Meﬂl)dsﬁl’

Wasmgml) C

19. Pelozar MJ. cmacs Knegm Lﬁanh-ology(s‘mmmnmmﬂwmn,

20. Kuma: S 2012 Textbnokofhﬁudndogy m&mmm

MLtd.,NeanﬂlL

Dy. R trar‘ﬂcad )
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Amino acids and peptides: _
ClmﬁmammmmmemWofmw
(Reduct:veammnon'l’mmmnm, GSGOGATM).Pmmmﬁnmy L
secondary, wm&wxmmemmwmmm
funcion, Globular, Fibrous proteins; Hydrophobic and hydrophilic interactions,
Ramachandran plot, DNA-protein interactions (Yeast hybrid system); Protein sequencing
Biological importance of proteins. . 15

WBW&W&WMWMW
pathway) 5

Carbokydrate Classxﬁcnnm and reactions, slmctnre and ﬁmtlnn of -mano, disaccharides
and polysaccharides. Mothods for oonposi ; .

b - s 2 B
P L5 gt
‘.‘::_ TSR w~‘ o s ’ it ERR | S e Y . ,,“us -'*',—'.lv-‘ ESvon 7{
E ® . P LN NN, DS : PRI T sre AT LAY S 3
3‘{\‘ .

Lipids: Classﬁmnon,s:mctuzc,bmsynﬂmsuﬂﬁxmﬁgiywolﬂwm
sphingolipids and cholesterol. - _ ~

mmmmdmym(mw&m)hm
Non-ribosomalpepuda ‘

Principles of hermodynamics mmmm wd‘ﬁwaﬂgy mlhemnl
WWW&MMMWWWme
Thomson co- efficient, Kdvm- M Slml'hﬂmodym pmpemes of lnc
submmsolhd,hqmd&

Enzymes: clxss'ﬁcuﬁm, lunenclalme, Structare: concept of holoenzymes, coenzyme,
WWMMMMMM . |
Phymochemwulandhohgmlmmbdmymasmlyﬂx;m
Medmmofmymm(mmmmmﬁwxm)mdmgﬂﬂm(zm_

Isozymes)
.. : et ~ D Re
o e ; . y slvq a;as‘han :

Umver



Enzyme kinetics and regulation: Michaclis-Menten cquation, Km value, Kinetics of bi
substrate reaction. )

Enzyme inhibition- irreversible, reversible, competitive, non-competitive and uncompetitive
inhibition. Regulation of enzyme activity- feedback inhibition. |
Ememw&mofwmmmmmw&m
and its application. Determination of active sites. Functional proteins- structure and drug
target (enzyme and receptors). Effmofmm,mme,pﬂandmﬁbmmmm
activity and stability, Emymeagmhnpamaﬂqﬂwanmsofmym
Industriat aspects of enzymology o | 10

Suggested labamx‘ao’v Exm ek
Separation and Characierization of macromolecules: molenﬂndnpeandsms;mdeaiar
weight, by liquid chromatograplsy dm@mmmdww

1. Reactions of amvi acids, gais and .
2. AVVMI@MMWMWofM ",
3. Electmphoresxs Ofpmmm
4 Quantmcatxon ofprotems and sugars.
5. Analysis dfoﬂs—-lodmcmnnber Sﬂpmmvahle,audmmber
6. UV- VlsibleandIRSpeumscq)y Mmm

: 8
9

Re\gl&r (Acad.)
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3. Nebm.DLC&xMMIWstﬂeof&odmmy 4ﬂled.Fleemm,
2004

4. Biochcmistsy Voetathoet,Z“‘ediﬁm,W'
buggated Rwdmg'

1. Pn ncxples et onclwuustry Voet, Voet, and Pratt, Fowrth adxhncm, 2012.

undamen&ls ofBloehemlstry' leeatﬂBMolemhtImLV()et, Voet, and Prat,

”008
3, Pnnc:piwmd'i‘echmqws ofB:odm:slryandMnlecnlaerlogy Wilson and
Walker, 2010. |

4. Adams. R.L, Knowler.J.Leades. DP. MdmmyomeAuds.Caﬂmdge
Umthess,I998 o

5 szon&Webb Enzym:’mled.l.mglmlm

Dy. \?g\strar (Acad.)
University of Rajz..” -
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Theory Elective Courses
Specialization Clusters

Cluster: GEN- General
BTH A02: GEN: Bioinformatics & Biostatistics

Concepts of Bioinformatics: Introduction and futore prospects; Applications in genomics
and proteomics; Public databases; Gene bank; Database searches: sequence retrieval systems;
Similarity searching: BLAST, FASTA; Multiple sequence alignment CLUSTALW; -
DawﬁngﬁmchMmDNA,MfmddmnpmmmlyssEﬂmﬁm.
of open readmng frames (ORF); Gene annotation technology.

Databases and omline tools: ‘Biological Databases:- Typesmdamhwnms;Seqme
databases:- GenBank, EMBL, DDBJ, PIR-PSD, SWISS-PROT; Structure Databases:- PDB,

SCOP, NDB; Derived Databases:- PROSITE, PRINTS,. TIGR, Online tools:- Genetool;
STRING; I-TASSER,B:MI;BMH)‘WA,S@&;B&&K o

Apphcatwnsot‘ﬂwmfornm Commtnnlnﬂndsﬁtsemeandysns:l)otblotmd
dynamic programming methods; Phylogenetic analysis; Virtual and electronic cell; Intenet
tools for DNA sequence translation; Restriction enzyme mapping; Prediction: of secondary
structure of proteins; Applmmok-pmd&mmdewhrmappngandcmqt
andtoolsofcempﬁermdedtkugdesxgmxpg

10

andamentalso{stahsuc& Anﬂnneucmam,mdml,mode.ﬂworyandsxmﬂeml ‘
mwkmmmofmmwmmwﬁmtofm-
Correlation, . types and methods: simple, mwitiple, lincar and nonlinear cosrelation,
Wsmmmmmmmw(ﬁ:
twovanableXandely),Regtmhnsbyhnsmemﬂnd;mmof
XonYdeonXonlySanqieme;Powerofsuﬂy g

Tests ofs:gmﬁam Nyﬂhypq&m&mﬁtdmlﬂdofsgnﬁmmof
freedom; Significance of mean for large samples; Significance in means for small samples
(students t-test), Significance in matio of two samples; F fest (for difference between variance
oftmsamplm),ansqmemAmlyssafvmmw(ANOVA)ﬁxmmdmm

Lawsofprobabﬂny ﬂmunofwlmhdilny

Electxve Praetlcal Lab B’l‘ll Al2: lhomfomatlcs & Blostatlsllcs

Suggeswdhboutorym
1. Mmhommm(my&w):mm Umpmt,

- PDB etc.
¥ 18 ar( ad) 13
Uni‘ver ity &f Rajastha ‘
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Sequence retrieval asing BLAST
Sequence alignment
Phylogenetic analysis using clostalW
. Protein structure prediction
Picking out a given gene from genomes using Genscan or other softwares (promoter
region identification, repeat in genome, ORF prediction).
7. Prediction of different features of a functional gene
8. Determination of Statistical averages/ central tendencies

RNV

a) Arithmetic mean b)Medmnc)Mode

9. Determination of measures &Dwama)wmdevmmb)smduddevm
and coefficient of variation c) Quartile devistion

10. Tests of Significance-Application of following a) Chi- Sqlntemb)t-wc)
Standard esvor

11. To mmmammmuwﬁm@g
‘ MSExsell

3. ATmhookofSysmmegy EK!mWIMC.WnﬂmAxd
Kowald, H. Lehrach, R. Herwig (2009), Wiley-VCH Verlag GmbH & Co. |

4 BmmfonnancsSecpnwedemneAmlys:s,DavﬂW Mount (2001), Cold
Spnngﬂarbor(mnbumyl’m

S. Plant Systen Biology; Coruzzi, GM. (2009), Wiley Publishing House. - -~ -

6. vB:omfm‘maucs APmcncaledemﬂleAmlyslsowaamlmeMBd:m
byBaxevams R

7. BmmfmmmSeqme,sumemdMBaﬁ:AWAMbyﬂim

9. Bzomfotmmmhodsmm Misener.
10. mefonnm Seqzmeandﬁmmlym
~ stics by Altwood. .

12 mmkmmmmwammmmm
13. Genomm'l‘heSmweandTedmlowbdmdﬁehmm

chnolog: EdmdbyFehmehHums,TmNeme

P ics for ¢ ental biologist by Wandlaw, A C. (1985). .

16. Smnsucalmm&nhgy . 2000 by Bailcy; N.T. J. English Univ. Press.
17. Biostatistics - mﬁmwmmwmumm
18. WW@WG(MQWMPW
19. Introduction te Biostatistics, Le and Chap (2009), Wilay and Sons.
20. Fundamentals of Biostatistics, B. Rosaer (2005), Duxbury Press.

" py. Rmr (head)

~University of Rajast '
JAIPUR - u




Cluster' m- Industnal

BTH BOSJB. Industrial Bmteehnology and Blosafety

Selecﬂnnofmdmtrwlmmm indunstrial cultures- bacteria, algae, fungi and
actinomycetes. mmmymmmmﬁ
mcmormsmsformdnstnalpmdm&&mn@qmuﬁ—mﬁzﬁm,sﬂeammd
recombination. Immobﬂmdmnolmlodlsmﬂﬂnramim. i

Mmmmubmﬁhmwm wluvmmdnﬂogy
Blofemimersandﬁmapphmbu)pmdemdmmmkhmbmﬁx

pmmmw&mmummdmmmwwnﬁngmmmmm,

mﬂﬁmgmplm&mmammkedamﬁmmmof

Fermentation process: desigi- overview of acrobic and anacrobic fermentation process.
Fermentor systems- types. Fermentation process and factors affecting fermentstion process.
BMmeCmFm&SmmmeD&gnof »
fennentammnwdn. Mmedasmandmﬁmm S S e

(pmwases,amylases,hmcdhiases&pm). MimiulSeocuhry

.

MumwmmmmmwmmA

erythromycin:-Vagcines- BCG, hepatitis- B & recombinant vaccines; Vitamins- BILD&C'
dairy products- cheese, yoghurt and other products., mmwm e
18
Mmemm Plant mm
mm@mmofwmdﬂ| , alkalo .

’Z%u"ar ] '¢%51)€15
-smrmf OfRa‘?S* " .
Um YPUR

R NG R AR e SR A e e e, N Lo L Sh W m AL



biodegradable plastics, polyhydroxybutyrate, thesapeutic proteins.
10

Biosafety: Security measures, laboratory information management system (LIMS).

Laboratory safety- safety policies. health hazardous compounds, chemicals (xenobiotic
compounds), solvents, poisons, isotopes, radioactive materials, explosives and biological
strains (mmmm)mmmmwmsumof
hazardous material and disposal of biological and radicisotope wastes. Biosafety regulation.

Elective Practical Lab BTH B13: Industrial Bistechnol

Mlcrobaal pmdwuonofamihwcs(Penn'ﬂm).
Culnvatwntaclquxmoflmdloonn

Selection of efficient PGPRuﬂmycuﬂnmuﬂﬂnraﬁaongmwﬂl
Preparation of list of the hazardous dmbaﬂﬂnrhmﬁym

‘.oo.\x.o,v'.&‘s» N -

}Angommdbasedmﬂnaysylhbus
Suggested Readings:

L. Aiba, S., Humy ""f""AE.mdLﬂhs,N.F 193, Bndnmml
TokyoPross, Tokyo:| - . -

2. Afkinson, B. (mwnmwmmwnm | :
3. BailyJE. and OilsDF.; (1mnwmmﬁnmumgﬁmhmls,m
| Hill BookCoNew¥ok
4. Eafors S.0. &WLM Blollm'l‘edlnlogy'w:nd
5. Jackson, AT, (lwl)hmmmmmgy mmnan,

| Dy. R;.’i&(;‘ﬁd )

Umversuy of Rajasikan
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8.
9.

10.
11

12.

13.

14.

15.

16.

Shuler, ML. and Kargi, F., (1992). Bioprocess Engincering: Basic Concepts, Prentice
Hall Engelwood Cliffs.

Stanbury, PF. and Whitsker, A., (1995). Principles of Fermentation Techmology,
Pergamon Press, Oxford. London. |

Nxeison,J andessadsm,J mwmmm
Shuler ML. (Ed), (1989). Chemical Engineering Problems in Biotechnology, AICHE.
Lee, JM. (2009). Biochemical Engineering, Prentice Hall Inc.

Vieth, WE., (1999). Bioprocess Engemng—Km Mass Transport, Reactors and

Gene Expression, John V.& Sons Inc.

Rai, B. and Dkhar, MS. (l%}llwﬁuﬂsmw&dogy Deptt. Of Botany,
NEHzﬂUmv Shiﬂong&lS(X)N,Vm. ' :
Rai, B, Upadhyay, Rs.andlhbey NK(]%M:W&MEWN,
Vamm

thk,BR.AndPMJJ (M)mmwdw
ofRecom\nanNA.Pman&ngCup,MDeﬁ.

Wasw,JD GMMWMJﬁMMﬂ%WWA(S&M)
SmenuﬁsAmmBooks,NewYuk

Kumar, HD (1998) ModanComepthdmlogy VihsPdﬂhs!mgHome, \_
NewDeth o :

. . _ Dy. Aegx trarSGLvad )
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Cluster: EB- Environmental Biotechnology
BTH C01: EB: BIODIVERSITY, ECOLOGY AND EVOLUTION

Introduction to Biodiversity, Different types of Biodiversity and Concepts. Values and uses
of Biodiversity (food, genes, biocontrol agents, natural products and medicines). m of
blodxversnty (alpha, beta- and gamma). 12

erob:alc.ﬁvusxty&Eoology Prokaryotic & Eukaryotic microbes, Physiological diversity.
Phylogeny of Archaea, extremophils.

Microbes in habitats like soil, oceans, haman gnt. Association of microbes with enkaryotes.
key nutrient cycles-C,Nand S. mmmm

Vegetation tywoflndn Haspotbukvumyalusmlndn,kedhstedmwkﬂ)
mmwmmmamn&dw@mm
oommauallymdeeommnympulmtphdshwﬂd.

Conservation bmq,mmﬁwmmmm
asszstedplantcomvm hsﬂumﬂammmmmw

Conceptanddymxmcsofwosystun,CanpmansofEcosymenmmdMFood
chain, Food web, and energy flow. Trophic levels and ecological pyramids. Biogeochemical
cycles. UNIT»STheonsovaolnm(lmetheo—Imchsm,Dummm,Nw-
Darwinism and De Viies theory. .of mutationi),

evolution. 12

Sngestedl.abolm'yw

1. VegetationMapsofindia |

2. IdumﬁmofloallymmMandhm A |
3. Evﬂmnngmvumymﬁunsaﬂvmadﬂurwm .
4. Study and simple tests for gums, resins, dyes, ﬂlwﬁmlhﬂs SR -
5. Anymherptacucalmdmgwﬁnmysylhbm

1. AnadvanwchxtBookoanodwamy(W)K.VKtﬂmnomhyOx&ld&lBH,

New Delhi.

2. BMWMCWM(M)MPCMMMAPHPM

: U Reg str r é »
o ' \!n ers:ty jesii

i

sdecnmﬁmpodmﬂgmeﬁmm"dkdﬂmﬁwbusof %



LA

Biodiversity and Conservation (2001) Melchias Oxford and IBH Publishing Company
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