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Seine~•- VIII 

Course Title: 1-\pplied Ecology 

-
Assessment 

Maximum marks 100 

Continuous lntemal Asses!jmcnt (CIA) 25 I 
i Mid Semester Exan1 (MSE) 25 

. 

End Semester Exarn (ESF.) 50 

f Passing Marks 1 

50 I 
Course Objectives 

The course provjdes sn1dcnt wilh a thorough understanding and appreciation of ecosystems. 

'fhe biotic and abiotic components; interactions; physical drivers and remote sensing that 

define m3:jor ecosy~tem types are dcscrjbe<l. It is imperative to have a fmn grasp on the 

applicability of general ecological concepts (already dealt in IV sem). 

Theory 

Unit 1: Concept and Components of Applied Ecology 

Introductjon; utilization of ecoJogical principlt:':s in relation to biotic and ahiotic factors;·· 

natural systems versus anthropogenically influenced systems; effects of differem land use 

changes on hydrological, chemical and biological processes in air, soil and water; 

Anthropogenic threats to aquatic ecosystems and associated hydro-morphological changes 

(construction of dams and djkes; drainage of land); current environmental issues~ global 

carbon budget and cycling; waste and climate change. 

, Unit 2: Ecotoxicology and EcologicaJ Restoration 

Basics of ecotoxicology- sources and fate of toxicants; their routes of exposure, 

bioavailability, dose-response. biomarkcrs, risk assessment and biomagnifications; 

regulation, and monitoring of pollutants: recent developments in bioremediation, their 

advantages and disadvantages~ ecological restoration of <legraded ecosystems- methods and 

strategies for terrestrial and aquatic ecosystems~ restoration of biological diversity-

/\ugmentation bv reintroduction and introduction of species. · ' lf Pagel of 14 
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t 3: .Ren1otc Sensing and Geograpl~ic lnfonnation System 

tciples and concepts; spe~tral characteristic and reJlectance of carth~s surface features 

:ks~ soil, vegetation, \Vater) in different \vavelength regions of electromagnetic spectrum; 

;;Ii cation of remote sensing and G IS in ecology- n1onitoring and natural resource 

nagcn1ent (vegetation mapping and forest resources n1anagcn1ent). 

tit 4: Ecological modelling 

.ndan1entals of modelling~ ditierent models. statistical con1puting; skil Is and resources, 

occss of t~1rmu1ating n,odcls of natural sy8tems and confronting them with data; -. 

ttroduction to modelling platfonns- R modelling pl atfonn; case studies using current 

1proachcs for building! fitting and application of models. 

ht.it 5: Society and Ecology 

;ustainablc developntcnt'"' goals. targets and challenges (energy~ carbon and climate); 

:.cological literacy for the dcvelopn1ent of sustainable society '"rith e1nphasis on population 

fmlicy, can·ying capacity and cco•fQotprint~ Sustainable and organic ~griculture; Jann as an 

erosysten.1- pest controt integrated crop and livestock production, and marketing systen1s; 

Fundamental concepts and strategies of industrial ecology- tvlateriaI substitution and De-

materialization (reuse and recycling). 

Applied Ecology Lab 

1\ssessn1ent 

l ~1ax. Marks - _ -

I Continuous Internal Assessment (CJA) ____ ~-------

1 End Semester Exatn (ESE) 
I I Pas~ing !vlarks ____ ~---- ____ .----·~--

40 

.. 
I 

-I I 
I I 25 I 
I 25 

I .., - I 
.:.) _J .... 

Practicals 

1. Study of rorcst vegetation and structure by applying suitable sruupling methods and 

2. 
3. 

vegetation indices. 

Quantification of the soil carbon content using titration 1nethods. 

Quantification of nutjor nutrients (Nitrogen and Phosphorus) of soil by titration. 

-. 



4 •• To _detennine the soil n1oisture content on a dry ,veight basis. To measure· the 

.• • con1pactness and porosity of di fTcrent soils (agricultural land, barr~n land or degraded 

c.0111pact soils).· 
' 

, 

~5 • To analyze lhe inorganic and organic contaminants from soil or water system for 

• 

toxJ?ltY study~ 
> 

• 

6. , . To stu~y and calculate of exposure risk of pollutants (air/water/soil) to huma~ health 

using data from clinical centres. 

7. To study the enrichment and isolation of bacteria that degrade 2,4- • 

Dichlorophcnox yacctic acid. 
. . 

8. To ?cmon_strat9. the ability of a soil bacterial conununity to adapt to imposed metal 

. stress. 

9. To detect E.coli in water by the most probable number (rv1PN) n1ethod. 

10.: •. • To detcrn1ine. the biodcgradation rate of a synthetic phenol or other phenolic 

compounds. 
J 

11. To de.monstrate, introduction aqd installation of R software platform. 

12. To demonstrate hands on R software, data entry, basic p]otting and basic cakulation. 

13. Practical 1nodelling exercises a~ _per theory classes, 

14. • Demonstration and hand on remote sensing sensors; data extraction and data 

. 
processing, 

15.· Ren1ote sensing imagery resources and image processing and interpretation. 

16 .. • Anal vsis of RS and GIS data and interpreting the data for modelling applications . 
. 

SUGGESTED RE_ADINGS: 

1. • S~ngh JS~ Singl1 SP, Gupta SR (2014) Ecol_ogy Enviroruuental Science and C,)nscrvution,. • 

S Chand & Co. New Delhi . 

• 2. B~bour .MG~ Burk JH, PitL~ \VD (1987) 2nd Edit.ion Terrestrial Plant Ec<>logy\! The 

. . 
. 

. lle~zamin/Cununings. Publishing Company, San Francisco . 

. ·: · · 3. Omas~ • K" Nouchi I, De Kok 1-;J (2005) Plant responses to air poJlution and global_ 

<. • • 

, 

· ·.: • .• change,,·Springer ~apan, Tokyo. • 

,. ·, ·:· 4.: G~ar BR, Molin.a T, Ojha CSP (2010) Air PoJlution Healtl1 and Euvirnnrncntal In1pacl'i:-

. - • ·.• ·" _. CRC Pr~ss, Boc·a Raton, U.S.A. 

. . 

• ~··· -: , 

. , ' . 
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J. Singh JS ( 1993) Restoration of degraded land: concepts & strategies. Rastogi 

Publications~ !vie:erut. 

6. Smith RL (2001) Ecology and Fidd 13iology f 6m t!<lition. Benjamin Cumn1jngs. 

7. Soctaert K aud lfennau P~1.1 (2009) A Practical Guide to Eco1ogical Modelling. Springer 

1 Publication. 

8. Sven Erik Jorgensen. and Brian D Futh (2011) Fundamentals of Ecological Modelling 

Acade111ic Press. Elsevier. 

9. Mic-hael H,. PhD, Dong (2014) An Introduction to Environmental Toxicology, 3'd 

Edition?' Create spa.cc independent Pub. 

10. Basudcb Bhalta (2011) Rctnote Sensing and UIS, ()x.ford lJnivcrsity Press, 2t1d edition. 

11. Lillesand~ Kiefer and Cb1pman_(2011) Re1notc Sensing and l1nage Interpretation. \.Viley. 

Sixth e-dition. 

Page 5 of 14 

. • (\~ 
/ ~/ I// .. 



-

Seo1estcr - VIII 
Course.: Genetic.~ and Cytogenetics 

i--~·--------
Assessment 

M~m~m~s I 
1100 

Continuous Inten,al Assessn1ent (Ci A) 25 
- - ·----------------+------1 

Mid Sen1ester J~~an1 (MSE) 25 
·--L_______________ ---

End Sen1ester Exam (ESE) . 50 
·-·---·-- ....... - ----------...-----

' 50 
PassiQ,g Jvfarks -------------

Course objectives 

The course intends to provide the ~tudents \.Vith the detailed knowledge of applications of 

genetics and cyt.ogenetics in fields like plant breeding,, population genetics, evolutionary 

genetics and taxonomy. 

Unit 1: Fungal Genetics 

Introduction; Mutants and "wild types- Is<.1lat1on and characterisation or ditierent mutants 

(comp1e1nentation and functional ullelis111)~ functional n1utants {atLxotrophs, conditional 

lethals, resistance n1utants~ reverse 1nutants); Parasexual cycle - 19ir,1 na;m .I •~ Ile .. 

hcterokaryosis~ haploidisation, mitotil: crossover and recombination. genetic analysis; 

Meiotic recotnbination - methods of anaJysis, linkage and tetrad analysis~ gene mapping:- gen~ 

conversion~ Extra-chron1osomal elements - Mitochondrial genome and plasmids, 2-rnicron 

plasmid? killer plasmid and linear plasmid;. Epigenetic gene silencing in filamentous fungi w 

RlP, MlP~ Quelling~ Hcterothallisn1 and 1.nating type S\\,itch 

Unit II: Eukaryotic Genome 

Structure, organizatio,n evolution of plant genome; recombination- ~1olecular mechani!>in~ 

linkage and crossing over; genetic and n1olecular markers, construction of linkage maps; 

Physical tnapping of.genes; correlation of genetfo and physical maps; QTL 1napping; concept·. 

of GWAS. Plant Genome Projects-History, organization and goals; case sn1dies (An,hidopsis 

rhaliana~ Oryza sativa and Cicer arietinum); Indian scenario. 

Unit I.II: Transposable Genetic Elements 

Discovery;. transposable elements in bacteria (JS, composite and nou-con1positc Tn), 

tran,sposable eicn1ents in Yeast and rnaize; host cell interaction in the regulation of 

Page 6 of 14 
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. transpo~ition.· Rote of transposons in plant genetic and epigenetic regulation, and special.ion; 

• gene cr~tion; cvo~~tionnry significance of transposable elements. • 

Unit IY: Chromoso_mt'_- physical structure, numerical and structural changes 

Chr01nosotnc arc~itectttre - Linear di ffcrcntiution; structure and role of ce~tromere· and 

telomerc; uni~ue and. repetitive .DNA; euchromatin und bcterochromatin; banding patterns;· 

karyotype ~v~lution; DNA content and ~-value paradox.; transmission and cha;actcrization of 

1110110-:an~ trisomics and their use in chron1osomc mapping of diploid and polypJoid species; 

breeding behaviour and genetics of complex translocation heterozygotes, translocation tester 

sets, • Robertsonian translocations; breeding ~haviour and , genetics of inversion 

1 :heterozygotes~ production, characterii.atio~ and utility of alien addition and substitu~on lines. 

Unit V: Modern tec~n~qucs in genetics and cytogenetics 
' . -

. 

. . . , 

Brief ,ide~. about applicati~n of- • Chron1<~some banding; fl°uorcscerice in-situ hy~ridi:zati~n 

• (FlSii); Gen~m~c-in-situ_ Hybridization (GiSH); nmltkolor genomic in-situ hy~~dization • ,·· · 

,(~fcGI~I-I);. primed jn-situ. (PRINS) DNA labeling; fiber-FISH; flo~ cytometry -, .. 

. . . 
. 

' (Detennination of nuclear DNA content, J)loidy and genome size); chromosome 

1nicrodissection and utilization of micro-isolated DNA; thrce-di1nensional, liv~-cell imaging i, 

. . 
. 

·of chron1atin dynan1ics in plant nuclei using chroma.tin tagging systems; t:~omatin . . 

' immunoprecipitation for detecting epigenetic marks on plant nucleosomes; image analysis of :.· 
. . . , 

DNA fiber and nucleus in plants, 
I ,, ; ,, •' '( ~- • 

I 

SUGGESTED READINGS: 
i . 

. . 

i 1. Swanson CP, iv1erz T~ and ·Young WJ, (1967)7 Cytogenetics, Prentice 1-Iall of India; ~yt. • •• 

I . Ltd.·, ... • • . • • 
-

. 
. 

2. <· Russel ·PJ, (1998), Genetics, Benjamin/Cummings Publishing Co, Inc. 

[ ... Si~ott E\~, l)unn LC and Dobzhansky T ( I 958); Principl~s of Genetics, Kugakusha C~; 
Ltd.·• ·. t . . 

[: ·4_ . Sn~tad DP and.Simmons MJ (2000); Principles of Genetics. John \V'iley & Son~ .. NY. 

} , ,~.• ' . . .. , . . . . 
. . 

t . ·_ : 5. -· Klug and Cwnmings (2012) Con~ept of Genetics, I 0th Edn; Pearson publications~ 

f.· • .'6 ... :Acqiiaah. O (2007) Principles of Plant Genetics und ll~eeding; Blackwell Publishing Ltd;·.-

' . . . 
/: . • ... :usA -:•, • 

( j_: A.1,1:U~ ~W (1999)_Principlc~ of Pl~t ~reeding (2n_d Edition); John Wiley alld Sons._ . • 

I
: · s: ::·· .. :PL and Jones EW (2007) Genetics - ~nalys1s of Gen~s ~nd Genom.e~; 7th ed1~1~~; _ 

: ... ·, -. _JQnes Ellld Barlett pub.lis~ers. . 
1
• • 

t· ·, • ..... J ,' .,~ ••·.· .. ·: •: ·v/,, ·;, ,· , .,' , 

, • • , 

• . , , :?:;;:.<,:_: ; }{)\ >: : ' ' ., • . ' 

• ., , ?., I• I-~•.:. >rJ•,,:':•:t '·. ,; 

• • • ' J • ... : •• 

~: •• ·,. ~.i•' >·:\ •. 
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9. Hartw~ll LH. IIood L~ Goldberg ML. Reynolds AE, Silver LM. Veres RC (2006) 
Genetics - Fron1 Genes to Genomes; 3rd edition; McGraw Hill. 

I 0. Lewin B (2008) Genes IX; Jones and Barlett Publishers. 
11. Si11gh RJ (2002) Plant Cytogcn.eti.cs: 2nd edition; CRC Press. 
12. Smartt J and Simmonds NW ( 1995); Evolution of Crop Plants (2nd Edition) J ,ongman. 
13 • Strickberger MW (2008) Genetics: 3rd Edition: Pearson (Prcntic;e Hall). 
14. ~~is~ng K~ Nybon1 H~ \Volff K and Kahl G (20JS) DNA Fingerprinting in Plants: 

Pnnctples; Method~ and Applications~ 2nd ed; Taylor and Francis Group: Boca Raton. • 
15. JRS Finchain. (1979). fungal Genetics. 13otanical Monographs Vol 4. University of 

Cali fomia Press. 
Genetics .and L)rtogcnetics Lab , 

Practicals 

Asse~stncnt l 
~~ax;Mark I 

Continuous Jntcrnal Assessment (CIA) ____________ • \ --- I 
End Setnester Exan1 (~SE) ______ ~--______ I 25 - \ 
Passinu Marks ·1 25 --i . ,__ ·---- --- A.i~: .... ~.. ·---~---,...__J 

14 ·ro study of 1nitotic chrotnO&ltnes of Allium cepa_. Av"Hd- satil1um. Hordeum vulgare by 
squash teclu1ique - Pre-treatn1ent~ Fixation and Staining of Chro111osomes 

2. To study meiotic chromosomes of Phlox drwnmondii/ Allium cepa/ Tradesi:antia s-p,, 
[Jelphi.nilfn sp., Aloe sp. 

3. Karyotype analy~is and preparation of idiogranis. 

4. Analysis of molecular polyn1orphistn in parental lines and derived n1apping p,)pulation 
using different types of rnolecular n1arkers. 

5. Construction of a linkage tna.p using available data. 

6. To den1onstrate the effect of polyploi<ly on plant phenotype, meiosis, pollen and seed 

fertility and fruit set. 

7. TO study the effect of 1nono and trison1y on fertility and meiotjc behaviour. 

8_ To study the effect <.lf translocation hcterozygosity on chron1os0tnc behaviour, pollen an4 
seed fertility. 

9. To study the meiosis of con1pkx trunslocation hetenn:ygotes. 

10. Experiments based on the chapter 5. 
Page 8 of 14 
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. . Se1ncster - VIII 
Course. l\'lolecular Plant Physiot010, 

C:ontinuous lnte.n~al Asse_ss1nent (CIA_). -- 125 ' 

tvfid Setnester Exa1n (MSE) 

End Semester Exmn (ESE) 
I 25 

·---~-------t ------

- --4·-- ---

1 Passi~.g Mark~ 
f I 

I SQ - J 

Course objectivl.~ 

The course deals with deta1'ls 01· p1 t· <l l • 
(; • 1an eve opn1ental. c.;ensory and stress phys10log)~ and 

s~ondary n1etaboli~n1, signal transduction; pr<.,grainme<l cell death and defense. 

'fhc.ory 

Unit 1: DeYelopmental Physiology 

Stages of fruit develop1nent and their regulation~ biochemical and related events during fruit 

ripening in c.Umactcric and non-din1acteric fruits; physiology and biochemistry of fruit 

abscission: post-harvest changes; production of transgenic fruits; horn1onal regulation of seed 

development; events associated '"''ith seed maturation- factors regulating seed donnancy; 

tnccbanisn1s or mobilization of fhod reserves during seed germination. 

Unit 2: Sensory physiology and Secondary· metabolism 

I3jochemical and biophysical mechanisrns of thigmotropisn1- electric self-defence, taste~ 

light; explosion, sleeping and rhyt!uns; sti1nuli that trigger rapid tllO\.'emcnts- movements 

based on mechanical forces:- mobility triggered by sense 0f touch, t~te and electricity~, moto~ 

driving n1ovcn1ents in the living world~ actin-myosin motors; photosensing- chcn1istTy of 

excitabilitv: neurotransn1itters in plants~ natural products (secondary n1etaholites)- their range 
... , 

and eco-physiologic.a1 functions; overvie,\' of terpc.noidal~ alkaloidal, and phenolic 

metabolites and their biosynth~sis. 

Unit 3: Sensory Photobiology and Signal Transduction 

Cryptochromes and phototrop1ns- StructLire, function and mechanisms of action; ston1atal 

inoveincnt- ~cotoinorphogencsis and photomorphogenesi~~ speci fie s.ignaHing mechanism~ 

and their regulation- sinlplc and hybrid type of t\vo-cmnponent sensor-regulator system in' 

Page 9 of 14 
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b~cteria and plants (examples of chemotaxis, os111oscnsing, ethylene and cytokinin signaling); 

guorun1 sensing~ gasotransmitters. 

Unit 4: Stress Physiology 

Introduction to stress; plant responses to biotic and abiotic stresses; mechanisms of stress 

tolerance- drought. salinity, metal toxicity. freezing and heat ~tress~ nitrosativt! and oxidative 

stress - effects and causes~ reactive oxygen species metabolism; nitric oxide (NO) 

biosynthesis and n1etabolisn1; NO-mediated signalling; markers; antioxidant mechanisms. 

Unit 5: Programmed cell death (PCD) and defense 

Concept of PC D and its type~ in plants during vegetative and reproductive stages; 

developmental and stress-induced PCO; Plant. lt!af and flower senescence and their 

characteristics~ altered metabolism durinu. senescence and its regulation; hormonal 
'-' 

modulations; biochemical mechanisms of plants chemical war against other plants and 
. 
animals; plant responses to herbivory; defense mechanisms; induced phytochemical 

responses. 

Molecular Plant Physiology Lah 

r 
I 

1,...I ________________ ...:.A.::s::s-=-es:::.·~..::.:m..::.:c::.::n:..:.t __________ 
1 

______ 1 

~11'~,1ax~·1..; ~M~ar~k:__ ________________ , ___ ,..I _so __ .---4 
I I -

j Continuous Internal A~s,e~snient (CIA) ___ i -: 
I En~ Semester Exam (ESE) I 2s I Pa.~sing l\,1urks 

Practica.11'-~ 

J. To study the effect on different chemicals/phytohonnone/stress on seed germination. 

2. To study the effect <;>flight on seed germination. 

3. Dctnonstration of fruit ripening in cli1nact~ric and non-climacteric fruits. 

• . • of ] ... aves (of differenl age·\ using spectrophotometric methods. 
4. Chlorophyll est1mat1on ... . · 

5. Demonstration of plant movements. 

6_ E~-ttacLion of metabolite~ from plant tissue and their qualitatiYe analysis using TLC. 

7. Dernonstration of chemicals/ph)1oho1111one on stress allcYiation. 

Page 10 of 14 



j, 
' I , 

., - . 

8. Study of the e1rect of wind v~locity and light on the rate of transpiration in excised 

twig/leaf. 

9. • Oen1om;tration of cell men1bnme damage during stress conditions. 

10. To study ROS generation during development and stress conditions. 

11. To study the effect of di flerent concentrations of 1AA on colcoptiJc elongation (IAA 

Bioassay). 

SUGGESTED READINGS: 

1.· Ainsworth C (2006) Flo,vcring and its Manipulation Annual Plant Reviews, Vol. 20 

Black 'Nell Publishing. Oxford. U.K. 

2. Davies P J. (2004) Plant Ilonuones: lliosyntl1csis. Signal Transduction, Action. 3rd 

Edition. Khrwcr Acadcn1ic Publisher. Dordrecht. The Netherlands. 

3. Hopkjns. G.W and IIuner. N.P.A. (2008) Introduction to· Plant Physiology. 4th.Edn 

Wile)· and Sons. Inc. New York. U.S.A. 

4. Jordan _BR. (2006) The i\1olecular Biology and Biotechnology of Flowering. 2nd 

Edition. CAB Inten1atiouat Oxlbr<lshire. U. K. 

5. Nelson D.L. and Cox. i\1M (2013). Lelminger-Principles of Biochemistry. \Vorth · 

Publishers Inc. Ne\,v York. U.S.A. 

6. Salisbury FB and Ross C\V (l 992). Plant Physio,ogy, 4thEtln. \Vad!ffi·orth Publishing 

Co. California. U.S.A. 

7. Taiz L and Zeiger E. (2006) Plant Physiology, 4th Edition~ Sinauer Associates Inc. 

Publishers, Massacbusetis, U.S.A. 

8. -, Taiz. L. Zeiger. E. Moller TM and ~furphy A (2015). Plant Physiology and 
. 

Devdopn1ent, Sinauer Associates Inc. U.S .. .\. 6th edition. 

Page 11 of 14 
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Semester - VIII 

Conrse Title: Applied Pteridology and G ymno~pcrn1ology 

Assessment 
!'v·taximum marks 

Continuous !ntemal 1\sscssment (CIA) 

Mid Sen1cstcr Exam (~1SE) 

I 'oo 
25 

End Se111cster Exam (E~E) _____ I 50 1 
Passhrn. Marks 1 I 

Course objccth·es: The objective of the. course is to give detailed knowledg:~f distribution~ 

morphology, auatoniy, cytology and reproductive biology of s01nc jmportant frunilies of 

Ptcridophytes and Gymnospenns. Students will also be ac.quaintcd with ~xoeri1ncntal ~tudies 

in ferns and gy1m1ospcnns. 

Theory 

Unit 1 Pt~ridophytcs 

D~vcrsity and distribution of Pteridophytcs in India, their Phcnology and habitat stx,--cifidty 
1...,t,v .aoo \vesten1 I·limalaya. In1portant concepts and their significance in plant evolution. Range of 

stru(,1ure and reproduction in Lcpidotlt!ntlrales. Cal.amitales, Ophioglossaks~ M.aralliales, 

Osmunda1es7 Filicales and Sal viniaJes. 

Unit 2 Ad,rancc.s studies in Pteridopbytes 

Gametopb)rte as a n1odcl for biotechnological studies; methods of mass 1nultiplication- in 

vitro ga1netophyte development, ganictophyte explant culture, regeneration in clone 

gamctophytes; propagation of sporophytes in-vitro conditions: acdin1atization and 

transplantation~ traditional u~es of ferns in phannaceuticab- Secondary 1netabolitcs of ferns~ 

typcs,°composition and their thcrapeulica11y/medicinal rote; tern conservation- t:x situ storage 

of sporer gametophyte and sporophyte, in-vitro culture, and cryoprcscrvation; genetic n1arker 

for fern diversity research; non-specific markers and nlicrosatellites~ C'erawpteris richardii as 

' a model system of phy~iological control of sex expression. 

L 

Unit 3 Gymnosperms 

Diversity and distri.bution of living gymnosperms m India; • range of strucn1rc and 

reproduction m Cordiatales, Coni lerales~ Taxa.les, Gin.kgoalc-s, 1lodocarpa1es anc.l 

W el witschialcs. 
Page 12 of 14 



Unit 4 Advanced !'-tudics in Gymnosperms 

In vitro' studies on gymnospem1s using vegetat· . . . . . 
. . . . _ • ive tissues, organs, mtcrosporcs and male 

gametophytes a
nd th

e,r signtflcancc ill conservation and silviculture. Biotechnological 

approacbes-:;omalic embryogenesis, genetic transformation, protoplast culture and 

micropropagation; phytochcmist.ry of &Ylllllosperms- secondary metabolites, medicinal value 

Unit 5 Applied aspects of Ptcridophytcs _and Gymnosperm!J 

Role of ferns in enviro.nn1ental clean-up; removal of contaminants by ferns in soil and water; 

organic and inorganic. contaminants. Environmental biotechnology: role in ccotoxicology and 

biorcrncdiation in fems. ferns in horticulture- significance and different practices; role of 

climatic and other factors. Eco.logical role of gymnospenns on regional climate, soil, and 

vegetation; gy1nnosperm$ in horticulture- significance and different practices; role of 

climatic and 0th.er factors. "'enetic marker for gymnosperms diversity; research non-sp~ 

i, markers and microsatellites.; 

Practicals 

I Assessment , I so 
Max: Mark , 

1 - • I 2s 
1

: iC~o~n~tt~·n~u~o~ll~s_!:ln~t~e~m~a~l.!_A~~s~s::es~·si~n~e:En~t~(C~~l:A~)~-----------1-~----71 

I- 125 
End Semester Exam (ESE) · _ ____JI 

25 . 
Passin Marks 

f t l• e and reproductive structures of • 
Study of exten1al n1orphology o vege a ,v -

l. , . . Adianlum Asplenium, Chei/anlhes, Salvinw, Azolla etc. 
Ophioglossum~ Dryoptt:-rzs, ' 

~' types their viability and gerruination. 
2. Study of soral structure, sport::~ ' . . 

t 'dophyte <livcrsitv habitat spec1fic1ty and 
3. Field visits to local areas to study the pen ., • 

economic importance, 
f f s and their use in medicines. 

4. Study of secondary metabolites O crn. • 
. , . lant to propagate the plant. 

5. ln vitro study of pteri<lophyte spore~ or p 
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6. Study of external and int . 1 emu morphology of . of living gymnosperms (G. .,.,. . vegetative and reproductiYe structures , m,~iw, Podocarnu~· T d' . • ,, .,, 'uxo 1um, Ar:aucaria). 
7. Study of pollen grains of g. ymnospcrms their • bT different media. ·' via I tty and attempt germination in 

8. Field visits to study the diversitv and h· b" . . . . ., . a •tat spec1fic1ty of gymnospcm1s. 
• 9. Practical based on in vitro stu<lie, f . s o gymnosperms. 
10. Study of nutritional and me<licinal valu f · · e o gymnosperms. 
11. Study ofphvtochcmical analvsis of " .,.. gymnospenns. 

SUGGESTED READINGS: 

Pteridophyte 

1 • Gifford E. lvt Foster A.S. ( 1989). A1orplrology and evolution qf Vascular plana, (3rd 
Edn). \V H. Freeman & Co. 

2. Rashid A. l1976). An Introduction lo Pteridophytes. Vikas Publishing House. 
3 .. Sporne K.R. ( 1986). A-1011,hology of Pteriduphyte.s. Hulchlnson University Library, 

London. 
4. Surange K.R. (1966). Indian Fossil Pteridophytes. Council of Scientific and 

Industrial Research. 
5. Chandra S. &Srivastava M. (2003). Ptcridology in the New lvtillcnnium. Khuwar 
· Aca.d. Publisher~ 

6. Stewart W.N. &Rothwell G.\V. (2005). Palaeobvtany and the Evolution of Plants! 
(2nd Edn.) Cambd~gc University Press. 

7. Shann~ O.P. (2006). Text book of Pteridophyta. Macmlllan India Ltd., Ne'\V Delhi . 
. 8. ; The l\1orphology of Gymnosperms. K.R. Spornc. 1965. London. Hutchinson 

. University Library; ed. H. ~ifunro Fx. Hutchinson & Co. (Publishers). 
9.· John 1vl. Coulter and Charles J. Chambrlain, 2018, !v1orphology or Gymnospcnns. 

~reateSpace Independent Publishing Platfonn. 
f 0. S.~. Bhatnagar and Alok Moitra, 1996, Gymnosperms. New Age International. 

t l. c. Biswas and u.~.,1. Johri. 1997. Tbe Gyrnnospenns. Springer-Verlag Berlin 
Heidelberg. 

f . 12. H. Fernandez (ed.), 2018, Current Advances in Fem R~search, Springer International 
I· < • .- Publishing. 

. . . . . • 

. . . .• • I . , ./ 
, . ., . . : 
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Bahadur Shah Zafar M

arg, New Delhi-11 0002 
;1··• 

Ph:.011-23236288/23239337 
Prof. Rajnish Jain 

secretary 
Fax: 011-2323 8858 
E-mail : secy.ugc@

nic.in 

,, I 

D
.O

.N
o.F .1-1/20 l 8(Journal/C

A
R

E) 
D

ecem
ber, 2019 

R
espected Sir/M

adam
, 

U
niversity G

rants C
om
µ1ission in its 543

rd m
eeting held on 9

th A
ugust, 2019 

approved tw
o 

Credit C
ourses for aw

areness about publication ethics and publication m
isconducts entitled 

"R
esearch and Publication E

thics (R
PE)" to be m

ade com
pulsory for all Ph.D

. students for 
pre-registration course w

ork (attached as A
nnexure). 

In view
 of the above, you are requested to ensure that the above tw

o C
redit courses 

m
ay be 

.m
ade 

com
pulsory for all Ph.D

. students for pre-registration course w
ork undertaken in your 

U
niversity from

 the forthcom
ing academ

ic session. 

W
ith regards, 

Y
ours sincerely, 

c5Ji.:IG 
-

' 
(R

ajnisb Jain) 

TO THE V
IC

E
-C

H
A
N

C
E

L
L

O
R

S O
F~ALL U

N
IV

ER
SITIES 

I 
:• 



,........--
t I· I 

. 

A
N

N
EX

U
R

E 

course Title: 

' 

• 
R

esearch and Publication E
thics (R

PE)-C
ourse for aw

areness about the publication 
ethics and publication m

isconducts. 

course L
evel: 

• 
2 C

redit course (30 hrs.) 

Eligibility: 

• 
M

.Phil., Ph.D
. students and interested faculty m

em
bers (It w

ill be m
ade available to post 

graduate students at later date) 

Fees: 

~' 
• 

A
s per U

niversity R
ules 

Faculty: 

• 
Interdisciplinary Studies 

Q
ualifications of faculty m

em
bers of the course: 

• 
Ph.D

. in relevant subject areas having m
ore than 10 years' of teaching experience 

A
bout the course 

C
ourse C

ode: C
PE

-R
PE

 

O
verview

 
• 

This course has total 6 units focusing on basics of philosophy of science and ethics, 
research integrity, publication ethics. H

ands-on-sessions are designed to identify research 
m

isconduct and predatory publications. 
Indexing and citation databases, open acces~ 

publications, research m
etrics (citations, h-index, Im

pact Factor, etc.) and plagiarism
 

tools w
ill be introduced in this course. 

Pedagogy: 

• 
C

lass room
 teaching, guest lectures, group discussions, and practical sessions. 

E
valuation 

• 
C

ontinuous assessm
ent w

ill be done through tutorials, assignm
ents, quizzes, and group 

discussions. W
eightage w

ill be given for active participation. Final w
ritten exam

ination 
w

ill be conducted at the end of the course. 



.. course structure 

, 
T

oe course com
prises o

f six m
odules listed in table below

. E
ach m

odule has 4-5 units. 

Theo 
RPE0l 

Philosophy and Ethics 
4 

R
P

E
02 

Scientific Conduct 
4 

R
P

E
03 

Publication Ethics 
7 

Practice 
R

P
E

04 
Open Access Publishing 

4 
RPE0S 

Publication M
isconduct 

4 
R

P
E

06 
1 Databases and Research M

etrics 
7 

Total 
30 

Syllabus in detail 

THEORY 

•· RPE 01: PIDLO
SO

PH
Y AND ETIDCS (3 hrs.) 

l. Introduction to philosophy: definition, nature and scope, concept, branches 
2. Ethics: definition, m

oral philosophy, nature of m
oral judgem

ents and reactions 

• 
RPE 02: SCIENTIFICCO

NDUCT (Shrs.) 

l. Ethics w
ith respect to science and research 

2. 
Intellectual honesty and research integrity 

3. 
Scientific m

isconducts: Falsification, Fabrication, and Plagiarism
 (FFP) 

4. 
Redundant publications: duplicate and overlapping publications, salam

i slicing 
5. 

Selective reporting and m
isrepresentation of data 

• 
RPE 03: PUBLICATIO

N E
T

lllC
S (7 hrs.) 

1. Publication ethics: definition, introduction and im
portance 

2. 
Best practices / standards setting initiatives and guidelines: COPE, W

 AM
E, etc. 

3. 
Conflicts of interest 

4. 
Publication m

isconduct: definition, concept, problem
s that lead to unethical behavior 

and vice versa, types 
5. V

iolation of publication ethics, authorship and contributorship 
6. 

Identification of publication m
isconduct, com

plaints and appeals 
7. Predatory publishers and journals 

PRACTICE 

• 
R

PE 04: O
PEN

 A
C

C
ESS PU

BLISH
IN

G
(4 hrs.) 

l. 
O

pen access publications and initiatives 

, 

·
.
~

 



.. 

2. 
SHERP A/Ro'M

EO online resource to check publisher copyright &
 self-archiving 

policies 
3. 

Software tool to identify predatory publications developed by SPPU 
4. 

Journal finder/ journal suggestion tools viz. JANE, Elsevier Journal Finder, Springer 
Journal Suggester, etc. 

• 
RPE OS: PUBLICATIO

N M
ISCO

NDUCT (4hrs.) 

A. G
roup Discussions (l hn.) 

1. Subject specific ethical issues, FFP, authorship 
2. 

Conflicts of interest 
3. 

Com
plaints and appeals: exam

ples and fraud from
 India and abroad 

B. Softw
are tools (l hrs.) 

Use of plagiarism
 software like Turnitin, Urkund and other open source software tools 

• 
RPE 06: DATABASES AND RESEARCH

 M
ETRICS (7hrs.) 

A. D
atabases (4 hrs.) 
l. Indexing databases 
2. 

Citation databases: W
eb of Science, Scopus, etc. 

B. Research M
etrics (3 hrs.) 

1. 
Im

pact Factor of journal as per Journal Citation Report, SNIP, SJR, IPP, Cite 
Score 

2. M
etrics: h-index, g index, ilO index, altm

etrics 

••••••••••••••• 



Course No.: 

. Paper I • Course Title: Techniques in Biological Research 
Marks: 100. 

UNIT-I Microscopy, Chromatography and Eiectrophoresis 
Principles and applicatio~ of light, phase contrast and fluorescence microscopy, Ptjnciples, working and applications of sc~ing and transmission electron microscopy, limi~tions of electron microscopy. Types of Chromatography, principles and applications of gel ~ltration, ion exchange and affinity chr?matography. Factors affecting electrophoresis, electro-fd ussing. Principles of spectroscopy, instrumentation and application of Nuclear Magnetic R onance (NMR) and Electron Spin Resonance (ESR). Principles, working and applications of ab rption and Plasma Emission Spectroscopy. Flow Cytometry: Al)plications and instrumentation 

UNIT-Ill Proteomics, Genomics and Radiology 
Proteomics & Genomics 
Proteomics (2D gels, mass spectrometry)~ meUlodologies for protein purification, stabi ·zation, , and characterization Methods to study Protein-protein interaction (yeast two hybrid, B • C), gel . . shift assay, kinase assay, Phage display. Co-immunoprecipitaion. Genome databases of arious •. plants. Genome analysis: Next Generation Sequencing (NGS),. Genome Sequencin , Gene Annotation and prediction, tools and resources Genomes and transcriptomes of model • organisms Functional genomics: Strategies to find important genes in the genome d their functional analysis, Differential gene expression profiling methods ( differential display, subtractive analysis, Microarrays, comparative transcriptomics) Comparative geno~cs and synteny, Principles and applications of tracer techniques in biology, radioisotopes, half life of isotopes. commonly usecl isotopes, safety and precautions. Effect of radiation on bi logical system: .Mutagenic, ~arcinogenic, Teratogenic Effects. Autoradiography, Princi les of radiation dosimetry, Cerenkov radiation. 

UNIT-IV Bioinformatics and Biostatics 
• ~~ce Analysis - Methods of sequence alignment: Scoring matrices, Block Subs itution Matrices (BLOSUM). Database searching (BLAST and ASTA). Multiple Sequence alignment • A) - significance; softwares (PIMA, Clustal, Pileup, ClustalW, Meme, MA<tA W); hylogenetics: Phylogenetic analysis, Phylogenetic representations - graphs, treds and ; Steps in phylogenetic analysis; Methods of phyl?genetic_ analysis - s_imil~ and tables distance matrix method; Method of calculation of distance matnx (UP;GMA, • The Neighbour Joining Method; The Fitch/Margoliash method; Charactet1based rmaXi·m:um parsimony, maximum likelihood: Limitation~ of phylogenetic algomthms; ftwares PAUP, PHYLIP, MacClade. Databases; Protein sequen~f. and nucleotide sequence database. Descriptiv~ S~atistics of ~e distribu~o~ of Mode, Median, Variance, Standard Deviation, Coef~cient o~ V ~.ation. of Averages, Dispersion, Skewness and Kurtosis. Apphcat~rs of Binomial and Nonnal Distributions. Poisson Distribution; I ethod 

i 


