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The scheduled meellng of member of Ooard of Studies (8oS) of Department of Botany School of 
Studies or Life Sciences, Guru Ghasidas Vishwavidyalaya, Bilaspur was held to deSign and 
discuss the B. Sc. Honours (I and Vi se~ers) scheme and syllabl 

The following members were present in the meetins: 
1. Prof N K Sharma (External Expert Member BoS, Dept. orBotany, IGNTU, Amorla111tak) 
2. Dr.S. K. Pondey. (Member BoS. DepL ofBotlny.) 
3. Dr. S K Shah I (HOD, ASsociate Prof. DepL of Botany.-cum Chairman, BOS) 
4. Dr. S. K. Shahl (Member BoS, OepL of Botany) 

Following points were discussed during the meetong 
Please refer next pages for details 
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Ocpan mcnt of Ootany 
) chool of Sluthcs of Life Sciences 

Guro Ghilstd<J~ Vishwavtdy<llilyil, Bilaspur (CG) 

M111ut ~s of 00~ m~~t onc lll'ld on thr Dcp.1rtonen1 o f BotJny 011 28 May, 2018 ~~ 10.30 AM in 

th~ ollie~ charnbf.'r of Hc.od. OctM<tmcoot of Botany, GGV, Bii,Jsplrr 

At t h~ outset. the cllolorrn,,n welcomed all the m~mbtrs of the OOS on Botany and put forth 

th~ agenda lor the dlscussoon Followin8 resolutions were made. 

I. Approval of tht.> thret' yeM UG syllabus for Botany (Hon's) as per CBCS systPm 

With the f<:>w monor correctoons as pOinted out by the external member Prof. NK 
SharmJ, Department of Botany, IGNTU, Amarkantak the syllabus was approved lor 
further ~pprcval bv the academic councol of the Unoversoty. 

Meeting ended with J v'Jte of thanks from the chaor. 
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Or. SK Pandey 

I (Assistant Professor) 

Department of Botany 

GGV, Bilaspur 

(Member) 
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Prof. NK Sharma -J;>\ 
(Professor in Botany) 

Department of Botany 

IGNTU, Amarkantak 

(flcternal Member) 

Dr. SK Shahi 

(Associate Professor) 

Department of Botany, GGV. 
GGV, Bilaspur 

(Member) 
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Dr. SK Shahi 

HOD, Department of Botany 
GGV, Bilaspur 

(Chairman) 
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Proposed syllabus 
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Preamble 

Today plant scienct! Is a fusion of the tradlUonal components with the modem ~ects of b iochemistry. 
molecular biology and biotechnology. Ove~ the yurs. plant science (Ootnny) has shown enormous gain In 
info rmation and applications owing to treme ndous In puts from research In all Its aspects: With global 
recognition of the need for conservation. field plant biologists have contributed signlncanrly in :~ssessing plant 
diversity. Taxonomists have explored newer dimensions for the classification of plants. New insljv,ts have been 

gained In functional and structural aspects of plant development by utilizing novel tools and teclutlques for 

botanical research. Challenging arus or teaching and research h~ve emerged in ecology and reproductive 
biology. Concern for ever increasing IIOIIution and climate change Is at Its hlghest than ever before. Keeping 
tl1ese adva ncements In view. a revision of the curricul um nt the undergraduate level is perfectly limed. From rhe 
beginning of 2014-15 session. the Botany students across Indian Universities shall have the benefi; o' a 
b3lanced, carefully·crnlted course structure taking care of different aspects of plant science. namely plu.a 
diversity, physiology, biochemistry. molecular biology. reproduction, anatomy. taxonomy, ecology, econn~ • 
botany and the impact or environment on the growth and development of plants. All these aspects have • 
G)ven due wel;hta'e over the six serne>lers. lt IS essenttal ro• the undergraduate students to acquain. '­
themselves with various tools and techn iques for exploring the world of plants up to the sub-cellular level. A 

paper on this aspect is proposed to provi~e such an opportunity to the students before U1ey eng.1ge themselves 
with the leamlng of modem tools and techniques in plant science. Keeping the Mlployment eq,t.repreneurshJp In 

mind, applied courses have also been introduced These courses shall provide the botany students hands on 
experience a nd professional inputs. On the whole, the curriculum is a source of lot of infonnatlon and Is 
supported by rich resource materials. II is hoped that a student graduating In Botany with the new curriculum 

wat be a complete botanist at Honours level. 

Students should be encouraged to opt for at least I or 2 Gene•ic Electives from other Life Sciences like 
Zoology/BiotecbnologyjForensic Sclence{Allthropology and Cbemi.stry courses. 

------·---·- ---·--
--- ~ . d Jp,~ 
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SCHOOL OF SCIENCES: (LIFE SCIENCE) 

B.Sc. (BOTANY) lion's 

' .. . ~' •, . ' . \·, . • ~ SF.MFSI'F.R I • · · ·, ' • • . ' · . ' - .,._ .. : ' ,•. ' 

End lnterna 1'otal 
Scme Coiorsc 
::t l~r Optctl Course Code N~mc ofilic'coursc Credit Hour I scm est I Marks marks 

~--
weak cr 

marks 

Core· I 
LS/BOT/C· Pbycology and 
!OIL Mocroboology 

4 35 15 so 

Core-l LS/BOT/C· Pr:octical based on 
Pr."ticJI IOIP core 1 2 4 35 IS so 

I.S/ROT/C· Boo-onolrcules and 
Core·2 102L cell nioiO&Y 

4 4 JS IS so 

Core-2 LS/BOT/C· Pr•ctical based on 
P o';lctoca I 102P corr 2 2 4 JS IS so 
Ctntnc 
Elt:etove-1 LS/BOT/GE· Optt'd from the 

I OIL basket 
4 35 15 50 

Genenc .. LS/ BOT/ GE· 
E Elective-! 

Pr.~ctocal based o• 
., 

Pr.~ctical 
IOIP CE· I 2 4 35 IS 50 

" E 
" "' Abiloty 

EnhanccmP 
nt LS/llOT/AE· Enghsh 

' Compulsory IOIEC CommunicatiOn 
4' 4 35 IS so 

t 
Course· ! 
(AECC) 

ECA·E.xtr:ocumcular 
actiVIty I Tour, Foeld 

EC.A 
LS/ BOT fllCA 

vosot/lndustriol 

I 0 I traonong/ NSS/ 2 (2) 35 IS so 
Swochhta/ vocai\Onal 
TrJiooongf Sports/ 
others 

.. 
" - 4 35 15 .. .. ---- Corc ·3 LS/BOT/ C Pr:wtocal bas~u on 
" ..., P r.1C1 ico I 2031' cor• 3 

2 4 35 IS so 

----·--· --·---



co ..... ~ I.S/BOT/C· 
1'\JTh~goniat~ 204L 

~ 4 35 15 so 

Cor .. 4 I.SfBOT /C· Pr.>ctl<"l b.osed on 
t'rnctlcal 204P core •\ 2 ' 4 35 IS 5U 

t,~u(•rir 
I.S/OOT /Gr,. 

~!•;ttvc·2 
Elccllvc from dte 

202L U:t$kN 
·I 4 35 IS so 

Grnenc 
I.S/BOT /CE· Elcctwt'-2· 

Prachci11 based on 2 
Pr:tctoe>l 202P CE·2 

4 35 IS so 

Abohty 
Enhotn<:~mf 

nl I.S/BOT /AE· Environmen~ 

Compulsory 202·ES Science 
4' 4 3S 15 so 

Coun:c·2 
(AECq 

ECA· Extr.K:urricubr 

..., 
activity/ Tour. Field 
visot/lndUSirial 

ECA traoning/ 1155/ 2 (2) 3S IS so 
Swadlhta/ vor.>lionol 
Trainong/ Sporu/ 
others 

1'n1:1l 24 28 •100 

Swayamt•· .< 

SUMM ER I.S/BOT/SI· 
lnlcmship: 15 days 201 

I NSS/Indu.nri:il/ 2 100 35 I S so 
others 

ca ..... s I.S/BOT/C 
30SL 

An.'ltomy of •I 4 35 IS so •. 

l Core- S I.S/BOT /CP· Pratllc:>l bas<d on l 
~ [co ..... s 

4 35 IS S!l 

Core· b ~~OTIC· EconomiC' Bol.l.t\y 4 4 35 IS so l 

Corl'-6 I.S/DOT /CP· Practical based on 2 
Pr'dCIICO.ll 306P core 6 

4 35 IS so 
·--- I.Sf BOT /C· -... Core- 7 G•ntlics 4 

<I 307L 
4 JS I S so -.. 

" I.S/ BOT /CP· e Core- 7 Prncticol b>S<d on 
2 

<> Prortor.i 307P COfi.! 7 
•I 35 IS so 

"' .. -

--·· ·--~---·------···~···>4-··-----·-·-·-· ·--···· --·-· .. ·-·-···----·-·-·---.... 



f 
Generic 

l.S/BOT /Gf.· Electivc-3 
Eleclivc rrom the 4 4 35 

(GEII ·A) 303L Basket 
IS so 

Generic 
LS/BOT /GEP-Elcctlvc-3-

Practical based on 2 
Practical 3031' GE-3 

4 3S IS so 

Skill 
Enhanceme LS/BOT /SEC- From the Basket 
nt Course 3011.. 

2 2 35 IS 50 

(SEC· I) 

Skill 
Enhanceme 
nt Course LS/BOT /SEC- Based on the selected 
(SEC-I) 2 2 
practlcai/Tr 

30 11' course 
35 IS 50 

aining/lield 

~ visit 

Tow I 28 34 500 

SEME.'ITER IV ,.., • ..-.1: • ... '·.:;.;· 
c. c ·' 

Core- 8 I..S/ BOT/C- Molecular Biology 
4081.. 

4 4 35 IS so 

Core- 8 LS/BOT/C- Practical based on 
Practical 40BP core 8 2 4 35 IS so 

Core- 9 
LS/BOT/C· Plant Ecology and 
4091.. Phytogeography 

4 4 35 IS so 

Cor~ 9 LS/BOT/C· Practical based on 
Practical 4091' core 9 2 4 3S IS so 

> Core· I 0 
LS/BOT/C- Plant Systematics .. - 410L 4 35 IS so 

.... ... 
~ Core-10 LS/BOT/C-"' Practical based on ... 2 
E Practical 410P core 10 4 35 15 50 
... 

Generic LS/BOT/GE· Elective from the 
Elective- 4 404L Basket 4 4 3S IS 
(GEII ·8) 

so 
"' 

Generic LS/BOT /GE· Practical based 011 
Elective+ 404P GE 3 

4 4 3S IS 
Practoc:JI 

so 

Skill 
Enhanceme LS/BOT /SEC· From the SEC basket 
nt Course 4021.. 2 2 35 IS so 
(SEC ·2) l 



-Skill 
Enh3n«m• 
nt Course 

I.S/BOT /SEC-(SEC-2) Basrd on lhl' srltctl'd 2 
. 

2 35 
P~•ctiCOli{Tr 

402P SEC coursr 
IS so 

alnlng/Oeld 
Yistl - - - -

TOTAL 28 31 500 

SUMMER 1Jt1Cm$hlp: 15 days 

SU~IMEn 1.5/llOT /SI· Swayam S111achhta 1 

Internship: 15 days 402 NSS / Industrial/ 2 100 35 IS 50 
oU1crs 

- . SEMESTER V • "> - . ·. · ·· · t. : .>"·M~ i 

I.S/BOT/C-
Reproductive !.... 

Core-ll lltology or 
~ 

SilL 
. 4 4 3S IS sr.o;. 

Angtospern> • 

Core · 11 I.S/BOT /CP· Practical based on 
PraciiC":ll SliP co~ II 2 4 35 IS so 

--
I.S/BOT/C· 

Core · 12 SI2L Plant l'hysiology • 1 4 3S IS sn 
Core -12 I.S/BOT /CP· Practical based on 
Practical 512P cort 12 

2 4 35 IS so 
-

Otsdpline l.S/BOT /liS~-
.A) Analylical 

Specific SOIAL 
Technique In 

> Elect1ve I.S/BOT /DSE· 
Plant Science 4 4 35 IS so J.: ... B) Notural Resourco .. (DSE· I) SOIBL 

ii Man:.ge1nent -I 
E LS/BOT /DSE-" 

I 
"' DSE·I • SO lAP Practical based on 

Practtcal LS/BOT {DSE· DSE·I 2 4 3S IS so I 
SOJBP 

Discipline LS/BOT /DSE-
SpeciOc SOZAL A) Bio~1~tls1ics . 

Elective LS/BOT /DSE· B) Bioinfonnntlcs 
4 4 35 IS so 

(DSE·2) 50201. 

LS/BOT /DSE· 
051::-2. 502AP Praellcal based on 
Pracucal LS/BOT f [lSE- OSE·2 2 1 35 IS so 

502BP -- -TOTAL 24 32 100 

-······--·--·-·-----------------···-····---· --·---------···-···-----



Corl.'· l3 LS/UOT/C· l'lont Metabolism 35 6131. IS so 

Corc-13 LS/IJOT / Cf'· Praclical based on 
f'rnclical 6131' core 13 2 4 JS 15 so 

Core-14 LS/DOT/C· l'ln11t Oiotcchnology 4 4 35 IS so 6141. 

Core · 14 LS/llOT /Cf'· Practical b;tsOO on 2 l'rnclical 6141' coo·c 14· 4 35 IS so 

s: Oosdpllne LS/BO'r /OSE A) Industrial and 

... Specific 603AI. environmental .. Elective LS/OOT/OSE Microbiology 4 35 IS so 
~ 

"' C> (OSE·l) 60301. l'lar:t E .. 
V) LS/UOT /OSE 

DSI!-3 • 603AP Practical ba.sc<l on 
Practical LS/IJOT /DSE OSE·3 

2 4 35 IS so 
603BP 

Oossertatlon 
f PrOJl.'Ct LS/IlOT /PO· 

Dissertation/ Project 
work 601 

work followed by 5 +I : 6 8 70 30 100 
followed by seminar 
sem~nar 

TOTAl. 24 32 400 

TOTAL CREDITS ISZ + 4 

j, 1. Conllnuous Internal assessment should be evaluated by two components: Seasonal test • assignment 

2. Marks distributioll as proposed (70/30 ratio End se.mester/ continuous Internal assessment) I 
Acc..ording to the final ordin:mce 

-···-·····---·-----······--··-------· --·--·····---··~-------··--··-
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(Course Basket) 

Generic Electives 

Course orrered by Botany 

I. lltodtvcrsily (MICI'Obl'!<, Algae, Fungi and Archegoniate) 

2. l'lontl'hyslology and Mct.•bolism 

3 Economtr Dotany and 010terhnology 

4 En\'tronmenbl Ttchnoloov -
Discipline Specific Electives 

1. 1\nalyt lcal Techniques in Plant Snences 

2. lliomfonnollcs 

13" Plant Brredmg 

4 Naturn1 Resource Managemen: 

~ lndustnal and Envuonmtnlal M.rrobiology 

b Biosutrstics 

Ability Enhancement Course Compulsory 

Enghsh/Mil. Communlcnlion 

2 Environmental Science 

Sl<i ll enhancement course Elective 

1 Bto· feruhztrs 

2 llcrba!Technology 

3 Medlnnal Botany 

4 l'lant Otversity and Hullt.tll Welfare 

S ~lu,hro\lnl Culture Ted111ology 

f> Intellectual Properly lltghts • 

_( 

--···-·- -
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SEMESTER-I 

••ooo-0>000<000 -·-···-·--0000-00o00U ..... 0000.00-·0-000000~FOr0-·0·0·00000 ___ _.. ____ -

Core Course 1: Phycology a nd MicroBiology 

(Crt'dllS: Tbc:ory-4 , Pr.~ctical-2} 

T IIEOIIY ( l ectures: CoO) 

Unit I : Introduction t o microbial world 

Microbial nu1r1uon. gJ·owlh aurl melabolism. l!co1~mlr import;tnce of v1ruses w1th refcrcncc..Jl) 
vaccine proclurtton. role in rcs~arch, ms.dR ne ~nd cllagcwslocs as causal orlf.lnosms of plan! 
dose3SC~ Econoonoc oon1>ortance of b<>ctcrla wllh refcrencc to 1hrlr role.in agncul.tuo• n 1ndus try 

e rmentation-:.nd medicine}. (7 lectures) 

Uooit 2: VIruses 

01S('()\/c , ph)'SIOChOIIIICJI and b10iogoca Cb3rJCtensliCS, cJassifie<ltcOn (Ualllmore) grner<ll 
stn1cture w1th spcoal rrftrcnce to v1r01ds and pnom, rephc.ltcon (general account . N.\ ' 'l rffs (T· 
phage),lytoc and lysogcmc cycle; RNA virus (TMV). (71c:ctures) 

Unit 3: Bacteria 

01scovery. gencral ch;'lr.l(le ristfcs;;.!ypes·archaebaclcrla, CUhariPria, wall-less forms (mycoplasma 
and sphcroplasls); Cell slructur 1 Nutnt1onal lypes, 1\cproduellon-vegctatcve, as~.u.1i a nd 
recombinatiOII (contugallon, tr~nsformJI<On anc.l transduction) (71ecturcs) 

Unit 4: Algae 

General charncterlstics; ,coiogy anOilistribullon. range o thallus organ1zallon; Cell >to ucturr Jnd 
co mponents, cell wall, p1gment system. reserve foorl (of only groups represt•nteclln the· \yll.lbus). 
Oagcll•. methods of t epi'Oducuon, Classifirat1on; crirei'ia, system of FnL<ch, ,1ncj (•vu lut1 11 n.1ry 
cla~slfic~toon of Lee (only u >to groups); Scgnific.mt contrcbullon> of Important phycolu~"" (FE 
Fritsch. G M Snuth, R N Singh, T.V. Oes1k.1ch.l!)'. II 0 Kum~r. M 0 P. Iyengar) olc..of ,11~11 the 
e 1ronm-e-nt, agriculture, biotechnology i!fll) lndustry. ( 11 lectures) 

UnitS: Cyanophyta and Xantbophyta 

tJ.m!Qgy and occurrence, Range of thallus uq:~111t.1toon. C1'!1 ;tru 
and Jlfe.cyclc of NMtoc and Vouclwno 

turc; 1\cprocJnruon,Moophology 
(8 lcct11rcs) 

Unit 6: Chlorophyta and Char•ophyta 

General rhMMtensLICS; Occurrence, R"Jh~<· olth.ollus org.1n1~.1tcon. Cell ..lltl!cturc. Rq11 111t. 11 11 011 
Morpholom• .r1cl lifc·tyclcs of Chlomyclomoows, Volvox. Ot·dogomum Colcorhllt' l l', n 111111 

J:vuluJ IUIIJI Y-Jilt;lllfiC:IIICC Of Proch/nron (8 leCt11rC~) 

Unit 7: l'haeo )lhyta and 1\lon:lophyta 

Charadcnstocs, Occuncnce, .Higc of lh,ollu> org.uuz.otHHI C~l 

Mo1 pltolo~:y ,lllcllofc·cycles of Cctocarpus, l'lim>· .uod Polystpllomn 

\ \~u\~ 

stru(lurc, lkp1 odnrt1011 
( 12 lectures) 

. 
• 
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Practical 

Microbiology 
' 

I l:lc<JrQn mlrroJ:I'.lph</Mncll'i< o l vi"""' - T_.i>h~llc_and TMV ~~~~~ ifr.nvln~</ Pho1<>gr.1phs or 
l. t lr ._liHil. 'O~<·ntc Cyrlr 

2. T)'Jl<'> ol n,,n,·"·' to hi' oh>er"'' lrOm trmpororyjpcrm.uwnt <lidcs/eho to&rap 
nil rn r.1phs of h.h tc•rl.l h1n.1ry t • .,,,on. t•ndo\ pore, conju~.ltion, root Nodul 

3. Gr;>.m staining. 

Electron 

4 . hnc1osporl' ~t.unlrl' with m.1lacl~een u!:lng tht (tndospores 1;~1u.•n from soil barten3 

Ph yeo logy 

'\tucly of vegct.lli\'C .-uul rcprotluc-tive .,tructurt'S t'l( Noscoc, Chfam)"domanas (('I(•Clron 
nuc.rot;t..lp.hs), Volv~ O:..doyumum,Colt•a<hartc. Cha [Jl. Vourllrnn. Cctocorpus. Fucus nn!l 
P~1J'"Sfpltomo,Procholoron lhrout;h electron rniCI'Ogr.Jphs. tempor.uy prepJ:-,lltOns and 
pt••·nl.lllt'm sltdes • 

Suggested llcadings 

t. ~e. R.E. (2008). Phycology, Cambridge University PrtsS. Cambridge. 4•• editlon. 

2. Wi le)' 1~1. She,rwood L.~l ~nd Woolvrnon C (2013) Pre~cott's Microl/iology ~th Edition 
IeGrow lhlilnternationa 

3. Kumor,II.D. (1999). lntroduct.ory Phycology. Affiliated East -West Press, Delhi. 

4. Sahoo. o ~2000) Famung the ocr•n sra' ceds culuvation and utlh7;tll OR. Aravalllnternatior.a:, 
Nrw Jkjtu. 

S. C.unpbdl NA. lleece ).ll .. Urry LA. Cmn M l .. Wa.ssennan S.A Mmot> P V. )ack:;on R.B 
(2008) iltology. Pearson Oenpnuu Ltmuuiii!;S. USA 8" edit ton. 

6. l'<·lt-<." · M 1 (2001) M~rroluolo • • • th ed t.Uon, Tata McGraw-It ill Co, New Dellu 

• 
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SEMESTER-I 

Core Course II: Biomolecules and Cell Biology 

(Credits: Theory-4, Practical-2) 

THEORY (Lectures: 60) 

Unit 1: Blomolecules 

Types and signifit-.urce of chemical bonds; Structure and properties of 

carbohydrates: Nomenclature and classification; 
Oligosaccharides and p4ili'sacclurides 

{20 lectures) 

urrcrs. 

Disacdtarides: 

Lipids: Definition and maJor classes of storag-e anCJ sttuctural li~ids; Fatty ad ds stt·ucture arltl 
flmctions; Essential fatty acids; Tn acyl glycerols, functions and properties; PhosphoglycetJMs . 

...J.. Proteins: Sttuc!)l.re of amino-ad~; Levels of protein structure-primary, secondary, tertiary and 
quarternary; Protein denaturation 3_1ld b•ologic;tl roles o_[proreins. 

Nucleic adds: Structure of nitrogenous bases; Structure and function of nucleotide~. Types of 

nucleic acids; Strucntre of A, B, 2 types of DNA; Types of RNA. Structllre oftRNA. 

Unit Z: BioeoergeneUcs {4lectures) 

·:..:==o~d",)ltlanlics, concept of free energy, eodergomc and exergon.ic reacttons, couple•! 
reactions. redox reacUun:::,. ATP: ~Uu<.-tufc, its .-ole .u .l energy: c-u rren:-y •nult"cule. 

Unit 3: Enzymes (61ectures) 

Strucntrc of enzyme· ho!~c"•)'lllC. apoemy.!)le, cofactN] , coenzymes and prQ.sthr ttc group: 

~ Classification of enzymes; mechanism of action (activation energy, lock and key hypothesis, induced 
...}.. - lit theroy), Michaelis - Mentencquation, enzyme inhibitlon and factors affecting enLyme activity. 

Unit 4: The cell {4lectures) 

Cell as a unit of structure and function; Cl"lracteris'tics o(.proliaryotic and cul,aryotlc cells: Origin 

qfeukar)'Otic cell (t:ndosymbiotic theory). 

Unit S: Cell wall and plasma membrane ( 4 lectures) 

Chemistry, structure and function or Plant cell w.Jll. Overvtew or membrane function; fluid mosaic 
model; Chemical composition of membranes; Membrane transport - Passive, active and facilitated 

transport. endocytosis and exocytosis. 

unit 6: Cell organelles {16lectures) 

Nucleus: Structure-nuclear rnvelope. nuclear pore complex, nuclear lamma, molecular 

organization of chromatin; nucleolus. 

(;ytosltclcton: Role nd structure o( liiCfOtubulcs, tllll'I'Ofilamcn.s .tnd llll<'rmcdtat)' filament. 

Chloroplast., mitochondria and peroxisomcs: Structural organization: Function; 

Semiautonomous nature of mitochondria and chloroplast. 

j \ .~~~ 
~~,') <y~ ~ ~/ 3 
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fntlomrmbr.~nt' syslrm: f. t i~Oplasmlc Reltrulum - ~lnJCiure, Smooth ER •nd lipid synlhtSI ' 
e~110r1 ol prol r ons and hptll~. Golgl 1\ppar;nus - olll•nlz.lloon, proltln glycosylalion, prorrin sorllltt 

'" " ' expon rrom Golgo 1\prtar.tiUS, lysosom•s~ 

Unll7: Cell division (61cciUrU) 

l'h•••s or cukaryolir cell cycle, mlrosls and meiosis; ll!:Jlttl.ttlon or cr'LD'ck (~eckpOfl\3, Q,le or 
llrntc>l r kmas~ · 

Pracllcal 

l Qu.lllt.lll\'(' tn.t\ fo1 c:u hohydr,lt<'~ r('c1ucmg ~ug.1rs . ffi'il'l ·reducinrt sugilr ... 1p1ds and proteins. 

~ \lud)• ol pl.1nt rc-11 \lructurc· \\tlh tht" hrlp of eptaiC'IIII.ll pt~t.--1 mount OIHOn/Riwco?f'rir um. 

J l>l'lllOOStr JIIOO of tlh' piH"nU!!U.',Wlrl or PJ OlOJ.lli!,s1111C ~lrt"';liUI I l ' 0 //ytft tlfa l.car 

4 MP.l\tu t·mcnt of CL'II ~, ,, . hy till~ tt·rhntqtrc of micromc t ry. 

5 Countm,! thl· <'<.'11-i ,rr-ruut '/Cllmul' wir1t the help ofharmocytom(•trr ()'c.tst{pollc.n gnJins). 

6. \t ucly of c .-II .ond '" oo~an,•ll•·• w11h tho help of cknron llllf£P&r Jphs. 

7 . \'tndu.~mH .ll 'ii.111H ilt; ul DNA F'(lulg<.:n .1nd fell wa I Ill I he.' ep1dfrn'W pel' I or 0010 11 us,ng 
P(•rwd1C Sl uffs (PAq 't.1111111' tc:d)nt~e. 

8 tud • the phenomenon of pl.lSmol •sts and 'dc.,..p"'l"".l-sn~t~OI)'s s. 

C) Study.-lh elJect of org:tn1 c solvent .1n t~trarurt~ on mc:"mbrane _pcnucab•lity. 

'1 0 Studr. c.liJJerenl ~r:rcM: or mitOSIS .llld ffif'IOSiS 

Suggested Readings 

Campbell. MK (2012) Biodocmostry, 7rh ed, Published by Ccnsage lt'al'lling 

2. Camp~ll. PN and Srruth AD (2011) Biochemistry lllusll'ated, 4th ed., Published by <.hurdtill 
Llvongstone 

J Tymonko JL. BcllliM an<! Srryer l (2012) Biochemistry: A short course. 2nd ed., W~H.Frceman 

4. Berg J~1. Tymoczko JL and Stryrrl (2011) Biochemistry, W.II.Frrenoan and Company 

s. Nelson OL and Cox M~1 (2006) lt'hnonger Principles of Biochen>istry, 5th Edlllon., W.H. 
Freeman •nd Company 

6 . Karp, G. (2010). Cell Biology. John Wiley & Sons. U.S~A. 6'' edition. 

7, Uardin,J, Brcker, G., SkltcnsmtUl, LJ. (201 2). Becker's World or rhe Cell, Pearson EducMionlnc. 
U.S.A. 8th edition. 

8 Cooper, G~M- and Hausman, R E (2009) The Cell: A Molecular ApproaciL Srh editoon. 1\SM Press 
& Sunderttn~. Washongron. DC ; Sinauer Associares, MA. 

9 Becker, W.M .. Kletnsmllh, LJ, Hardin. J. and Bertono. G. P. (2009) The World of rhe Cell .. 7t.'t 
edition. l'earson 8M1amln Cunuuougs Publishing. San Frnncisco 

--~~ ....... 4 
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Core Course Ill: Mycology and Phytopathology 

(Cred its: Tbeory·4 , Practical·2) 

THEORY (Lecture.s: 60) 

Unit 1: Introduction to tru~ fungi (61ectures) 

with 11lants and ~rumals ThJIIu~ organizatlon:-'Cell "'"II 

Unlt2: Chytnd10m cot:rand Zygomycorn (S lectt:re) 

Charactrnsuc features. Ecology and signoOcance; Thallus org:uusatlon; Rtproducrlon; lire cycle 
with rtf .renee to"Synchyrrlum. Rhlzopus. 

V Unit 4: Ascootycot:> (I 0 lectures) 

General characteristics (asexual and sexual lruotin& bodies): Ecoloty. t:ift• cycl<o:-lh•terolcuyosis anrl 
parasexuality: Life cycle and classlfica"on with rer~~ncc toSa«hOfOU!)'C<S, Asf'<'rgil/us. Penidllium 
~Jtld Pulzo. 

Unit S: Basldloonycot"" (8 1Hrures) 

General c,haracterist:tC:S: Eco10RY; [ ale cyclc.._.ao_dLJ~•nt:ltaoo W'\th re(crc:-nc~to blo'ldc stem mst on 
wheat Puccinla (Physoological Specialiution), looso and covered smut (symptoms only), Jtg<wcu , 
lholmnaheScencc, FJu)' Rmgs .:1nd Mushroo111 CultJ..,at iOf1, 

Unit 6: Allied Fungi (3 lectures} 

~ General ch;,r.ac _cosncs.:==stalU.S or Sh~olds. ( laSSifi C'i'lt!QII, O..:curre-ntc. Typr__s. 0 pi.Jsmo<JJ,l, - Tys>es orr rutting bodies,) 

Unit 7: Oomycota (<I I ecru res) 

General characteristics. Ecology: Life cycle and classification with reference to Plly topiJtllora. 

lb.ugo 

Unit 8: Symbiotic associations (4 lrctur.:!s) 

I.Jchen • Occu_~. General chJI'Jcttr'l)tlcs . Gr(\\1h form:> dnd ran,;t.> of th.1llus org.mi~lhou. 
N:\t tgt.....ol Jssona\lon~ o ( algJI and func,;a1 p3rt.1J![S. R~p_roductum Mycorrh•za·&tcolll}(,Orrllll,l. 

Endomycorrh•ta J_nd the-1r Sr&.!!_Jfic.lncc. 

Unit 8: Applied Mycology (10 l.e<tures) 

Role of fungi In biotechnology, ApplorJ onn oU ungt Ill food ondusJry (FI~\·ouo & 1 turr. 
fermentation, ilklllu, Org.Hll amh. Enzymc.!i. Mycoprot('lflS ._.:it•conll:uy rlwt:~boJite .. 

ut·pJrJt&ons)_ Agru:uhure (Ot:;.le7ultze ·s. l~·cotO)r.ffi;-l~IOI!>l ~lnl cg,_•Jtrol 
::,:::~~,.;;;:tycoherb1ctdt$. ~1ycomstt he 1drs. Mycun('m~H•C u~)~lf'~ 1c .11 m~'lOilf~y 



Unll 9: PhytOIInthOIII8)' ( 10 le<111rt~1 • 

Tums ~nd C'On«p\$.. Ctnt"DI ~ymptom\. CNgrnph,C'.ll dls1ribuuon of dlstu n, Etiology. 
Symptomololt)', ltost·Pathog~n ~l.nf01Uhlp$ n ')(':I\(' Jj'l h• ;nul r-n~lronmrf\1';\t rt"latloo preovtnCiOR 
~ntl cuntrol ot'plt,nt dlscnses, ancl role or quarJntlne 

O><trnal dosuses- Cltnos anktr and ongubr lui spot of cotton. Virol disuses :ro~.w:co Mo~l 
\'lnl\l''-+ vein clearing. Funr.;»l daSt'OUcs - tarly b 1& l~o!Jwt.•• o.J OI~ack stem rust of wheat, Whltr_,o•st 
(,f 11 uclfcrs 

Prnctlc:\1 

l . ntruduC1 1tut lo lhl· world t•l futJ•t {Uuu. 1 u 
b.l,ldiOl'.lfW• 

2. llluzDJIII\ "tudy o .uc>.uJI ''·' 'l' rrom tcmpur.u·y 
Jlt"l IIMIH nt !~.hdt"'\ 

tl1ri"'ugh 

3 ,\\,.('r!}IIIIIS .lnd rcncnllmw \I1U1}' or Jl.;(•)(uJ) st~g(' (rom t l"n)Jjl)7.lry llhlllnts Snu_l or Sexual 
~•gr from p•·nn.:.mrnt ~dtd~:o[phuto&r.ll!hJ;:. 

4 l"a17ll wtllomng thruuoh;~t{O(,lrp L ~ 
S. f: ltl'numtt SJlNifnfi\57jll.otoJ;I .1Jths and tf"mport~r)' mn unt.s.. 

6... ruamm lferlt.~rlmn Spt"<"lnu.•ns of 8l;1('k Stem Ru, t of'Whtal ;md mfc:ctcd Oar_bcrry leo1ves; 
'--~nuns moum.s o_f spore-s on whe.lt Jnd perm;.ntnt shdes: of both th hosts 

7. I\!JQJ1Cu.s':'-SpccJmens of Uunon st..1gc- .md full growu mushroDm, sectioning of gills of A.!)grla.ts. 
I.J•ry nn ~ Jm& bmlum•nt·~rcnt n1ustuooms to be ) hown. 

8 

~tCIIIOnlfll ~I)Ofom&i:l 

9. ,1/1· , ro c;tud\ o symp.tomr; of pl.lnt!t mftcted ....-llh Al,bug<~..u1S£.W·'' pMSt S1udr through 
\~·n..1onL ttmpor:1rymount\ .~nd 5('~1.1.11 !otntcrur~s through prrrn1nrut shdl1$. 

H). GdTt:l~ Stutly of grow1h forms ol lit hens (cruuose, foho., ~ :.nd Tr\i'(icose) o n d.tTr rtn! 
suh:;tr.'lff'S 'Stlnly of thalhJ\ .uul rc J \lo!.hn:tlv struClures (SOrt' b -and Jpo.thte"tum) th ough 
peLO"fJnc.n\..!!ldt's t.l.,y{OIJhiUI" ClOnl)'<OrrtuLJ )nd rndomycorrh•.t.• ( l'hotogr.~phs) 

I t Pli):ttJ ~····hology 11(•i'b:'lriUM c;p (lntcilS o rb.lCt('tul dist'.1Sl''l', A .&OhflrAngular lear se_OI o f 
fOn o \'~r,\1 diott•.ucs TM'/. Vcln..Jlt.;lung. Fun.:al dl...e.l-.C'S F.uly bhcht o( porat?/"iJ cFP 

ii'WttliJ. and Whltt rust of cructftrs. -

Suue5tell Rtndings 

1. Agnos. G.N. ( 1997) Plant P>doology. 4th edition, Ac:odemic Press. U.K. 

z. Alexop<>ulos. C.J., Mfms. C.IV, 91;ockwell. M. (1996). 1ntroduaory Mycology. John Wiley & Sons 
(Am) Sonppore. 4• tdition. 

3. Web<ttr. J. and Weber. It (2007). Introduction to Fungi. Cano~ndge University Press. 
tambnd.gc. 3""' cdlt•on. 

4. Sttlu, t.K. •nd Wall>. SJ<. (2011). Tnt book of fungi • nd Thtir Allots. M>cmlllan Pubhshor.< 
lndta Lld. 

s. Sh.3rm:t p 0. (201 \). Plane Jlotthology. ltas1ogi Publication. t-lctn..t, lnd1a 

~~~ ~~ 
- f--! __ -------·----·---··-~ 
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Unit 1: lntroducl1on 

Core Course IV: Archegoniate 

(Cre dits: Thcory·4, Practical·2) 

TllliORY (Lectures: 60) 

(4 1ccture.s ) 

llmfying fcMur~s of archcl)oniates. Transition to 1.1nd habit; Alt crnat1on of gene r Jt1o ns 

Unit 2: Bryophytes (61ectures) 

Ctntral characteristics:-i\QiPrauons to land hab1t: Class1fic.ltlon. Ran§<' of thallus or •Jmza tiOrf\ 

Unit 3: Type Studies- Bryophytes (12 lectures) 

...,. Classllic;ation (up to family), morphology, anatomy and reprQ(Iuction o( R1wa, Marc/ronrio, 
Anlhoetrol. Sphagnum and Funaria; ReproductiOn and C\' O ut10nary tren(ls m Rtcc1a. Marc/Janria, 
Anlhoaros and Funoria (developmental stages not included). Ecologir.11 and econonuc impo1 tancc 
ofbi)IOJlhytcs wtth special re~erencc to S hagnum 

Unit 4 : Pteridophytes 

Central characteristics; ClilSSification, Early land pl.mrs (Cookso11ia and Rli:,y..(Jia) 

Unit 5: Type Studies· Pteridophytes 

(6 lectures) 

(14 lectu res) 

Classification (up to family), morphology, anatomy and reproduction of Lycopodium, Sc/aglnello, 
Equistlllm and teris (0 ~elopmcntal details not to lie mclu~)'.Apogamy, .1nd .1pospory. 
het.erospory andseed habit, telome theory. stelar evolution, EcoiO)lltal ~ncl cconom1c 1mportance 

Unit 6: Gymnosperms (181ectures) 

General characteristics, classification (up to family), morphology. anatomy and l'cproductJon of 
Cycns and Pinus (Ocvelopmenr.~l det1ils not to be included). Eeological and etonomic import1nce. 

Practical 

I. JWcd ?5110iljlllillo pllt ... l ..... 
2. Marchontln· Morphology of thallus, whole mount of rhizoids & Scales. vertical scciJOnof thallus 

through Gemma cup, whole mount of Gemmae (all temporary slides), vertical section of 
Antherldiophore. Al'chegoniophore, longitudinal section of Sporophyte (all permanent slides} 

3. Anllloceros· Morphology of thallus, dlsstction of sporophyte (to show s tomatn. 
spores,pseudoelaters. columella) (temporary shde), vertical section of thallus (pemtancnt 
slide). 

~ s1,hagnum· Morphology_Qf pia Qt. IYholc mount of leaf (pcrmaneut shde only) 

s. Funorlo· Morphology. whole mount of leaf, rhlzolds, operculum, pt-nstome, annulus, spores 
(temporary slides}; pemtanenl shdrs showrng antheridtal and archegonial heads, longttudiual 
section of capsule and protonema 

6 14ycopotlwm Sluc1y uf ·1wlunen. tr.HI!) t'l \t' SC'Ciicm o ~}'OJn~nnn {pt.•r fll ,Hlrnl ~hde) 

.. \ ~~ \t: ~,--...~_~ -------·-·-----~~ .............. _ \ >- -~~/\\'"'&/ ' .,,~\! ~ ~"' 1]:.":::.~ --~~~;:,;: .................. .. 
~o.\~ 



7. Sclaglnclla- Morphology. whole mount of leaf wolh ligule, transverse sortlon of s1em, wholo , 
mount of strobilus. whole mount of mlcrosporophyll and megasporophyll (tempor.lry s lides]. 
longnudlnal sectoon of strobilus (p<nnanent slide]-

8 Equlserum· Morphology. tr.lnsverse section of Internode, longitudinal ~ction of strob!lu~. 
tr.lnsverse section or strobilus, whole mount o! sporangiopho~. whole mount of spores (wet 
and d ry) (temporary slide), transverse section of rhizome (pennancntslldc). 

9. l,tcrl.s Morphology, tr.ui:>Vt'rst.• ~l·rtlon or rachis. vertir:.l section of sporophyll. wholemounJ of) 
Sporan).:.IUm. wholr mount of spores (tcmpor:uy slidc~j. lr;,nsv<•rse secuon of rhizome-, whQf.e 
mount of proth:lllu.) wuh sex urc,.lPS 3 d you_ng sporophytl' (pt>rm3nent slide). 

tO. C)rcos· Morphology (coralloid roots, bulbil, leaf), whole mount of rnicrosporophyll, tr.lnsverse 
section of coral! old root. transverse section of rachis. vertical secuon of leaOet. venacal S«tion 
of microsporophyll. whole mount of spores (temporary slides). longitudinal section of o vule, 
mnsverse section of root (permanent shde]. 

1 t. Pinus- Morphology (long and dwarf shoots, whole mount of dwarf shoot. male oncl female 
cones). transverse section of Needle, transverse secUon of stem, longitudinal section, of 1 
transverse sec(jon of male cone. whole mount of mlcrosporophyll, whole mount of Mlcrospor6 
(tempor:ory slides), longitudinal section of female cone. tangential longitudinal secUon &radial 
longitudinal sections stem (pemoanent slide). 

13. Botanical excursion (one day). 

Suggested Readings 

1. Vashostha. P.C .. Sinha, A.K. :<umar, A. (2010). Pteridophyta. S. Chand. Delhi, India. 

2. Bhatnagar, S.P. & Moitra, A. (1996). Gymnosperms. New Age International (P) Ltd Pubhshers, 
New Delhi. India. 

3. Panhar, N.S. (1991). An introduc(jon to Embryophyta: Vol. I. Bryophyta. Central Book Depot 
Allahabad. 

4. Raven. P.H.,Johnson, G.B. I-Dsos. J.B .. Singer. S.R. (2005). Biology. Tat a McGr.1w Hill, ~I hi. 

S. Vanderpoorten. A. & Goffine~ 0. (2009] Introduction to Dryophytes. Cambridge University 
Pr~ 

~ \ •• ~~<}) 
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Core Course V: Anatomy of Angiosperms 

(Credits: Theory-4, Practical-2) 

THEORY (Lectures: 6 0) 

Unit 1: Introduction ~nd scope or Plant An~tomy 

AllphcatJons In S)tStematics, forensics and pharmncognQsy. 

Unlt2: Stntcture and Development or Plant Oody 

(4 Lectut·cs) 

(6 Lectures) 

Interna l organization of plant body: The three tiSSue syst~ms, types or cells and ti ssues. 
Oevel9pmcnl of plant body: Polanty, Cytodilkrcnlo.\IIOn and organogeneSIS dunng ernhl)'llgi'111'c 

Mvelopmenl 

Unit 2 : Tissues (lZ Lectures) 

Classlficalioo or tissues; Simple and comple.x tissues (no phylogeny); C)1odifTcrcntiation rr 
tracheary clements and sicvc clements; Pits and plasmodesmata· Wall lngrcMhs':lnd transrerccll., 

adcrustation and incrusrat1on, Ergastic substances. lly1fathodes, c.lvltiesJHhocysts a.!ld 

Unit 3: Apical me ris tems (15 Lectures) 

Evolution or concept of o;·g~nization or shoot apex (Ap1cal cell theory, Histogen theory, Tunica 
Corpus theory. continuing meristemalic residue, cytohlstological zonation); 

Structure or dicot and monocot stem. Origin, developme nt, arrangement and diversity 111 

SIZe and sha pe or leaves; Structure or diCOt and monocot lear. Kran<: anatomy. Organization or root 
apex (Apical cell theory, Histogcn theory, Korper·Kappe theory); Quiescent centre; Root cap; 
Structu re or dicot and monocot root: Endodermis, cxodcrmls and origin onateral root. 

Unit 4: Vascu lar Ca mbium and Wood (15 Lectu r es) 

Stnu:ture, runction and seasonal activity or cambium; Secondary growth in root and S1em. Axially 
a nd radially oriented elements; Types or rays and axia l parenchyma; Cychc asp~C1S and reac11~ 

wood, Sapwood and heartWood; Rmg ami dlli usc porous w od Early ar.d lat<' wood, tyln'e' 
D~ndrochri5nology Development and compositiOn o perule1'01, rliyt1aorne .lllcflenuccls. 

Unit S: Ad a ptlve and Protective Systems (8 Lectures) 

Epidermal tissue system, cut!dc, cpicuticular waxes, trichomcs (uni·and molticellula1·, glandular 

and nonglandular, two exa mples or each), stomara (classi fication); Adcrustation nd incrustatiOI,, 

1\J.l;!!onucal adaptations or xerophytes and hydrophytcs 

• 



Practical 

I. Studv ol anatomical details through pcnnanrnt shdes/temporary stam mou nts/ macerations/ 
nmsrum ceo mens w rth the help oJ-'iurtallle ex_.mples. 

2. Aplc:~l1neristem of root. shoot3nd v3scular carnblum. 

3. Drstrrbutron and types of parenchyma. collenchyma ~nil sclerenchyma 

4. Xylem Trachcary clcments-tracherds, vessel elements, thickcnrngs; pe-rforation plates; xylem 

Ohrcs. 

s.. Wood rirrlfporous; clfffuse porous. ty)o~rs, heart · and sapwood. 

6. Phloem: Sieve tubt•S·srcve pl.rtcs: companion cells, phloem fibres . 

7 Epr1l.-rm.11 system· cell types, stomata types; tr·rchomes non-glandular and glandular. 

B. Root: monocot, dlcot, secondary growth. 

9 . Stem: monocot, dicot- primary and secondary growth; periderm; lenticels. 

10. Le.1 rsobobteral. dorsrventral. C'4 !raves (l<r.tnz anatomy}. 

11 Ad.rptivr Anatomy· xerophytes. hydrophytes 

Suggested Readings 

1. Dickison, W.C. (2000}. Integrative Pla.nt Anatomy. Harcourt Academic Press, USA. 

2 . Fahn, A (1974). Plant Anatomy. Pcr-gmon Press, US/\. 

3. Mauscth, J.D. (1988}. Plant 1\natomy. The Oenjammin/Cummlngs Publisher, USA. 

4 . Evert, R.F. (2006} Esau's Pl~nt Anatomy: Meristems, Cells, and Tissues of the Plant Body: Their 
Structure, Function an:l Development john Wiley aad Sons, Inc. 

10 --·--····· ······--··------......... _ ......... _., _____ _ 
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Core Course VI: Economic Botany 

(Credits: Theory-4, Practical-2) 

TIIEORY (Lectures: 60) 

Unit 1: Origin or Cult ivated Plants (6 lecrurcs) 

Concept or Centres of On gin. their lmpot·tance with reference to Vavilov's work. Examples or 

major plant introductions; Crop domesticauon and loss of genetic diversity: evolution of new 
crops/varieties, importance of gennplasm diversity. 

Uolt 2: Cereals (6 lectures) Wheat and Rtce (ongin, morphology. procc~sing & uses); Broer 
account of millets. 

• • 
~ Unit 3: Legumes (6lecturc~) 

Origin. morphology and uses of Chick pea, Pigeon pea and fodder legumes. Importance to 

man and ecosystem 

Unit 4: Sources o f suga rs and starches (4 lecturcs) 

Morphology and processing of sugarcane. products and y-products of sugarcane indusrry. 
Potato- morphology. propagation & uses. 

Unit S: Spices 

Listi ng of Important spices. tl•eir family and part used. EconomiC impor~ance wtth special 
reference to fennel, saffron. c10ve and black pepper 

.). Unit 6: Beverages 

Tea. Coffee (morphology, l!rOCessing & uses) 

Unl t 7: Sources of oils and f.lts 

(41cctures) 

(10 lectures) 

Gcn eral'd escription. classification, extraction, their uses and health implications ground nu t, 

coconut. linseed, soybear, mustard and coconut (Botanical name. family & uses) Essent•al 

Oils: General account, extraction methods. comparison with fatty oils & their uses. 

Unit 8: N~tural Rubber 

Pam-rubber: tapping, processing and uses. 

Unit 9: Drug-yielding plants 

{31ectures) 

[8 lectures) 

Therapeutic and habi t-forming drugs with special reference to Cmchouo, Digi!Diis, Popover 
and Cannabis; Tobacco (M~rrhology. processing. uses and health hazards). 

Unit 10: Timber pl~nts 

General account with special reference to leak and pine. 

Unit 11: Fibers 

(3 Lectures) 

(4lectures) 

uses). ~ 1\)>-/.~ 
Classification based on the origm of fibers; Cont. Coir and Jut~ (morphology. extract ion and 

--WY y. ~J--·-~4~.-~' -·-·-·-------~-~ 



'\ ,\,~\~ 
Practlca~ oN' C t~ 
I. Cereals: Whc~t (habit sketch. L. S(T.S. grain, starch grains, micro-chemical tcsts)Rice 

(habit sketch, study of paddy and grain, starch grains, micro-chemical t~ts). 

2.. Legumes: Soybean, Ground nut, (habit. fruit, seed structure, micro-chemical tests). 

3. Sources of sugars and starches: Sugarcane ( habit sketch; cane juice- micro-chemical 
tests). Potato(hnblt sketch, tuber morphology, T.S. tuber to show localization of starch 
grains, w.m. starch grains, micro-chemical tests). 

4. Spices : B~ck pepper, FeMel and Clove (habit and sections). 

5. Beverages: Tea (plant specimen, tea leaves), Coffee (plant specimen, beans). 

6. Sources of oils and fats: Coconut· T .S. nut, Mustard-pl~nt specimen, seeds; test.~ for fats 
in crushed seeds. 

7. Essenti~l oil-yielding plants: Habit sketch of Rosa, Vetlveria, Sontalum and Eucalyptus 
(specimens/photographs}. 

B. Rubber. specimen, photograph/model of tapping, samples of rubber products. 

9. Drug-yielding plants: Specimens of Digitalis, Papaver and Cannabis. 

10. Tobacco: specamen and products ofTobacco. 

11. Woods: Tecrono, Pinus-. Specimen. Section of young stem. 

12. Fiber-yielding plants: Cotton (specimen, whole mount of seed to show hnt and fuzz; 
whole mount of fiber and lest for cellulose), Jute (specimen, transverse section of stem 
test for lignin on transverse section of stem and fiber). ' 

Suggested Readings 

1. Koch bar, S.l ... (2012). Economic Botany in Tropics, MacMillan & Co. New Delhi, India. 

2. Wickens, G.E. (2001}. Economic Botany: Principles & Practices. Kluwcr Academic 
Publishers. The Netherlands. 

3. Chrispeels, M.). and S..d~va, D.E. 1994 Plants, Genes and Agriculture )ones & Bnrtlett 
Publishers. 

12 
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SEMESTER-Ill 

Core Course VII: Genetics 

(Credits: Theory-4, Prac tlcal·2) 

THEORY (Lectures: 60) 

Unit 1: Mendelian genetics an d Its extension (16lectures) 

Mendelism: History; Prind ples of inheritance: Chromosome tlteory ofinheril:lnce; /111tosom 
and sex chromosomes; Probabih!y and pcd1grec analys1S1 lommpl~ domln•n~ alld· 
codominance; Multiple alleles. lethal alleles, Epistasis. Pleiotropy, Recess1ve-and Don11nant 
traits, Penetr.tftce and Expre.:;slvlty, Nurnenc•ls; rolygcutr iuhcntance. 

Unit 2: Extrachromosom~l lnheritance (61ectures) 

.._ Chloroplast mutatJon V:megation in Four o'clock plant. ~~~~ondnal mutations m 

yeasr.Matemal efTects·shell roll ing m sna1l; lnfectwc heredl!y· Kappa pa rtiCles in 
Porame.crum. • 
Unit 3: Linkage, crossing over and chromosome ma pp ing (12 lectures) 

linkage and crossing over-Cytological basts of crossrng over; lterombiu,tion frequency. two 
factor and th ree factor crosses; Interference a nd cornCidcnce; Numencals u;t~cLI on ~cne 
mJppittg; Sex Linkage 

Unit 4 : Variation In chro mosome number and structu re 

Deletion. Duplication, Inversion, Trans10C3tion, Euploidy and Aneuploidy. 

Unit S: Gene mutations 

(81cctures) 

(6 lectures) 

Types of mutations; Molecular basis of Mutations; Mutagens - physical and chemic~ I (Base 

analogs, deaminating. alkylating and intercalating agents); DNA ' ~""" mrch~n•sms 

Unit 6: Fine structure of gene (6 1ectu rcs) 

Classical vs molecular conccp!S of gene. C1s -Trans complemcnratron test for tunn10nal 

, llchsm 

Uni t 6. Population a nd Evolutionary Genetics (61ectures ) 

Allele frequenCieS. Genotype flcquencrcs. llardy-Wembcrg Law, role or naturJl \CICctiOn, 
mutation, geneoc dn ft GenetiC vanat1on and SpeCiation 

Practical 

1. Mu osls through ICilliJOr.uy squash JlTeparatfon 

2. Metosts through tcn1 >C•J'' 'quash prcpJrallon 

J. Mendel's laws throu~h ><•crl rJuos L.1bor.11 ory excrnses 111 pr Clhaliih!}• and clu·S<JII.trt· 

4. Cliromosomc mJJIJf"'& u>~ng po1nttrs t en>~>< J ta 

S. Pt•<IIJ!It'e .111. ly~" ur •lmnhwli .HIIIrcccsstvc .t osom.tl .uul ,,., h nk~d •r.ul 

--N--·L----r-,0'~:_ ._ ~·--- '' 



6. lncompl~l• dom111ance and gene mlcr.lc\&011 lhrough seed r.~tios [9:7. 9 6' 1. I 3:3. 15.1, 
12 ~ 1.,2..1.1) 

7 Blood T I!!!Jt; ABO &rOUJIS &Rh [JCIOr 

8. Study of aneuploidy- Down's;-Klinefeltfr's and Turner' dromes. 

9. Phologrot>hs/Perrnanent Shdcs showing Tran~locat>on Rmg..j,;!gga(ds and Inversion 
[lri(Jgc 

Suggested Read in~ 

1. Gardner. E./ .. Simmons, M.J., Snustad. D.P. (1991 ). Prindples of Genetics, John Wiley & 
sons, India. 8"' edition. 

2. Snustad, D.P. and Sirnrnons, M.J. (2010). Prindples of Genetics, John Wlley & Sons Inc., 
India. 5"' edillon. 

3. Klug. W.S., Cummings, M.R., Spencer, C.A. (2009). Concepts of Genetics. Benjamin 
Curnnungs, U.SA 9'" edition. 

4. Griffiths, A.J.F. Wessler, S.R. Carroll S.B. Doebley, J. (2010). Introduction to Genetic 
Analysis. W. H. Freema:t ;:nd Co., U.s.A. 10<" edition. 

~ ~ ~~ 
·--···--~ .U .\.Ll..d ______ ~~ ---~ 
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SEMESTER-IV 

·-··-·····--·-·-·--··----------·-- ·-······-·· 
Core Course VIII: Molecular Biology 

(Credits: Theory-4. Practical -2) 

THEORY (Lectures 60) 

Unit 1: Nucleic ~dds : Carriers of genetic lnfonnalion: ( 4 lectures) 

Aastorical perspccuvc. DNA as lhc earner or geneoc onformauon !Ji!iffilh"s, Hershey & Ot~c. 

Avery. Mcleod & ~!cUrt}~ Fraenk I.Conrat's ~er ment. 

Unit 2. The Stnoctures of DNA and RNA I Genetic M:neri~l: ( 1 o lectures) 

NA Structure. ~llcscher to Watson and Cnck· htstonc perspective, DNA structure, Salient 
features of dou':!lc hehx, Types of DNA, :T'ypcs of gencnr material, denaturanon and 
rcMhll":lliOD, COl ru .. 0 . 3 nit:lt10n or DNA· Pro!Giryoles. Viruses. Euka.ryotc.s Organelle 

DNA • mitochondria and chloroplast DNA. The Nucleosome Cl:trom 11 structure­
• -cootSllrunve and F•nlltatove ht.terorhromatin. 

Unit 2: The replication of DNA: (10 lectures) 

Chemigry of oil,\ 8"lhcs1S (Kornberg's discovery); General prinaples - bidirectional. semi· 
conservative and semi discontinuous repltcalion, RNA pnmang; Various models of DNA 

replication, includong rolling cocci e. 9 (them) mode of reeJ acatoon. replication ofJonear ds-ONA. 

replocation of the S'cnd of linear chromosome. Enl}mes involved on DNA rephcauon 

Unit 3: Centr.ll dogma and genetic code: (2 lectures) 

Key t'.\-penments esto~bllshing·Tbe Central Dogm• (Adaptor hypothesis and doscov~ry of 

mRNA template). Geneoc code (decophenng & salient fedtures) 

Unit 4 : Transcription: (18 lectures) 

Transcription in prokaryotes and eukaryotes. Pnncoples or transmpt10nal re&ulafoon; 

Prokaryotes Rtogulatoon of lactose mrtabolism and tryptophan synthesos on £roiL 

£uk3ryotes: lr.m~cnpliOII factors" heat >hock proteins. Ge11r solcncong 

Unit 5: Processlag and modification of RNA: (81ectures) 

Split genes-conce pt of 111trons ·""I exons. ren~ of onrrons. spliceosome m.tchonery 
eukaryotlc mRNA processing (5' cap, 3' poly A r.ul); Ribozyrnes. mRNA transporL 

Unl!6: Transl~tlon: (8 lectures) 
Rtbosome structiJre and assembly, mRNA; Charging of tRNA .• amonoacyl tRNA synthetases: 

Various steps in protein synthests, proteins involved in iniliau on, e longation and ttrminauon 

of polypeptides: Fidelity of tnnslataon; Inhibitors of protein synthesis; Post· translauonal 

modifications of proteins. 



Pr.tcllcnl 

l'rcp.>r.ll I on or 1.0 med1Um .lnd r..>u mg £.Co/ 

2 hnl.u oun olgrnomor DN A frQ!!l..CLol 

3. llNA i<o!.nono from cauhflowrr hraoi 

4 UNA rst uu.l tlon b • IJV Spr< tro photonu•try. 

5. Study o f DNA rephratoon mcdoanlsm> throto h photograr.h Rolling cJrdc, Thct.a 

rcplic"t 1 "nd semi-discontinuous rcpllcallgn) 

6. Study of <tnocturrs or prokaryotfCRN/1 polymerosc ,mrl cukaryolic RNA polymcrase.ll 
t lu n ugh phuw g raph< 

7. Pho tnHF.'I!)hs cst" bllshlng nuclcoc ami as gcJI~IoC. matcrl"l Messclson and Stahl' s, Avery c t 
al. Grolloth'o, llco ~hcy & ClJasc 's and l'raen kel & Con rat's experiments) 

Suggested Readings 

L Watson J.D., Baker, T.A., Bell S.P., Gann, A. Levine, M .. Loslck, R. (2007) Molecular BioiOSY 
of the Gene, Pearson Benjamin Cumn1lngs. CSHL Pre.u, New York. U.s.A. 6"' edition. 

2. Snusl3d, O.P and Simmons. M.j. (2010). Principles or Genetics. John Wiley and Sons Inc., 
U.S.A. 5"' edition. 

3. Klug. W.S. Cummings, M.ll, Spencer, C.A (2009). Concepts of Genetics. Benjamin 
Cummings. U.S.A. 9" edition. 

4. Russell. P. J. (2010). !·Genetics· A Molecular Approach. Benjamin Cummings, USA 3,. t 
edition. 

5. Griffiths. A.j.F., Wessler, S.R., Carroll. S.D .. Doeblcy, J, (2010). Introduction to Genetic 
Analysis. W, II. Freeman and Co. U.S.A. 10•• edition. 

~ y~ 
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SEMESTER-IV 

Core Course IX: Plant Ecolo&Y and PhytogeograJ>hY 

(Credits: Theo.-y-4, Prdctlcai-Z) 

THEORY (Lectures: 60) 

Unit 1: lntToductlon ( 4 lectures) 

Basic conceplli, levels of or ;;nization lntc ·rel~t1onships between the living world and the 

v·ronmenl the coihponents and dyn,umsm. homeostasos. 

Unit 2: Soli (8 leCI'ures) 

Importance, Origon; Formatoon Comp~•. Ploy;ocal. Chenuca!_;JI1d BJoiogiC~I components, 

Sool profile. RQ)e of rlomate on sool development 

Unit 3: Water (41ectures) 

imQortance: States of water in the-environment: Atmosphcnc moosture, Prccipilatoon .!)'~ 

(?.lin. fo&. snow. hall. Mw), 11ydrolog1Cal Cycle; Water in soil. Water t.tble. 

Unit 4 : Light, temper.lture, wind and nre Varialloll>. adapi.IIIOIIS or plants 10 theor 

va abon (6lectures) 

UnitS: Biotic lnter.lctions (2 lecturc.s) 

TrophiC organol.'ltlon. basoc source of energy, autotrophy, hetcrot ro~phy. symbiosis, 

commensalism. parasitism; food chains and webs; ecological pyramuis; uoon1ass. , t,uodong 

crop . 

...._) Unit 6: Population ecology 

Characteristics and bynamill}EcologiCal Specmoon 

Un it 7: Plant communities 

(41ectu res) 

(8lcctures) 

Concept of ecologocal Jlllphtudc; IIJbllat and m<ioe. CharJrter> an.olyucJI aoHI Sy11fhetic; 
Ecotone and edsc..e!kct. Dynamics: succession - processes, types; dimax concepts. 

Unit 8: Ecosystems (41ectures) 

Structure; Processes; Trop!uc <.rganos;-otion. Food chains and Food webs; Ecological pyramids. 

Unit 9: Functional aspects of ecosystem 

Pnndples and models of energy now; Produwon and productovlly; Ecologocal 

OoogeochcmiCdl cycles; Cyclmg or Cao hon, NJtrogen and f,hosphoru' effococmot·s.(81ectures) 

Unit 10: Phytogeography (12lecturcs) 

l'nnclples, ConlJIICnt31 orofl, Theory of toler~ncc, Endcmosrn, llne f dc.:;cnptoon ol llloJOr 

terrcstriliiiJiom~s onr ,•;och frum trup~eal. tcrnvcr~te & lundrd), l'hytogcogt~plu~altll\·os o on 
oOndia. toea! Vcget.1110n 

/~ 
.____····_--.. _~-~- ------ ··· ---"- ·- ~-~---··---····- ---.... __:} 



lt~th u m~twmrnh u'c-•1 It mc-.,~u•c nuuodmlJttc v.-rt.lhl<'' SOH lhf'nnOIHl'lrr. 
111.1\lnlUn\ .mtJ 11H1111UIIIIl lht'fiiiUIIH'I C'r ln IU)IllCh'f J'~YfhJU111C'I('r h gromt\t'f, r In 

'·"I''' .uut hn nll' l ('t 

2 Ot•h•rnun.Hton -o~l ..;.;;;p:,.ll:-,-,,,- v,tnnu\ 'nil .uul w.1tN \.Hnph•\ (pll meter. untve_rs:ll 

tudh .1101/l uvthond cmnp.tr.lttH .uul pllp.tt~) 
~.,..--

3 1\n.ll)''l' or r.uh('lnilte'i, ch1ntult·~. tutr.lt('$, sul)ill;lf,cs, oq;an•r m att<·F .1tHI baS<" clcficfcttcy 

1.-um two 'tul ~.uut•l••"' h\' r:lpid held test.\ 

4 Uc• rrmmauon of org:tnt md ttct of cftffrrenl soil '\Jmplr·s by W,1lklr y & Ol.1ck rJpid 

tltJ.tlum melhod 

5 .U nJ'.IYI~C'IO of bulk drn'\tly, purfRity :tnc.J r.'IIC' on nfiltr.HtorfOf W,ltC'r I SOils o( thrtt -
tnh11,11~ 

6 Ot·~('l"tiHil;\liOn fl t 15SO Vt>tl ('1\ n of W.lter s:unplt>~ r. 0111 pollute I :m 1 unpolhued 

7 .[-l1 Studv <•f morpfitilo~tc .. tf .ul.t(ti.Htott <; or hr.dropJ!Yt r~ .uul xtrophyll·.., (four t"';l.Ch) 

II>! ~tudy of Inoue i ntcr>ruons'ilf thr folloWing· Swm l""·'<>to ( Cnscvlct),Jloot p>r:>so "1 
r ),·ulmm l!r E ·npl1yh.'S, Pt t'l i.II Hlll ( lns~ct i vorous pia nts) 

0. Ottrnnm;~tton ttf mtntnlJI qu.1dn 1t Cff7r for th~ study of hrrh:ICl·Oif!rVrr.rta1ion in the 
cullr~r c.1mpus. by sptCie~ .Ur3turvr nu.•lhod (spt-Cit'S t o hr lt-.lt•d) 

9 Quanlit.1trrF'anai)'Si$ of hr·rb-;,·crous vrget~t10nin thr col leg(' campus for- frequency 3nd 
Cll npanson \ .. Jth R.1unk1.1C"r'-. frrqurncy d•strtbullon l,1w. 

10 Qu,lnttt.llJ1:~ ana )"SIS ofl.l'rb:t?eous ve etation (or densit~nd~bund.1ncr in the college 
f,liU pU!' 

II 1->rld vtsit to funult~mr <ltul""" \Vftlo reo logy of dtfTcrrnt "'"? 

Suggc5tcd Readings 

1 Odum, E.P. (ZOOS). Fundamcnt:~ ls of ecology. Cengage Leammg India PvL Ltd.. New 
Delho. 5,. edluon 

2 Singh. IS.. Smgh. S P. Gupta. S (2006). Ecology Environmrnt and Resource Conservallon. 
l\n4m3ya PubliGtMOS, Ne-v Oelh>, India. 

3 Slt:~mm, P.O. ('ZOIO). Ecology and Environment. Rastogi Publicatoons. Met'rut, India. 8"' 
cd1t10n. 

'' Wtlkonson, O.M. (2007). l'u ndamtnt;~l Processes on Ecology: An Earth Sysltms Approach. 
Oxford Umversity Press. U S.i\. 

s Kcnnondy. E.J. (1996). ( onctpts of ecology. Pill Lc1rmng l'vt. Lid., Delhi, India. 4'" 
edtuon. 

.• 
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SEMESTER-IV 
... ··--· ........ ·-· -·--···---· ..... ·········--.. -......• - -......... - .... . 

Core Course X: Plant Systematics 

(Credits: Thcory-4, Practical-2) 

THEORY (Lecture~ 60) 

Unit 1: Significmce of Plant ;ystemallcs (12 lectu res) 

Introduction to systcm.,tlcs;, Plant identification Classification, Nomenclature. fvidenccs 
froll\,_palynology. ttytology, pfirtoch~mist!Y and molecular dal:t Faeld inventory. J\une-t10ns o ( 

Jlerb:trium~lmport;mt herbari,l ;lnO botanical garden~ or the world :'\!l ln<11a; Vlt tual 

herba.rium: £-nora; DocumcutatJon F oril, .Monographs, (ournJis and keys 

Un.it 2: Taxonomic hierarchy (6lcctures) 

~ Co ncep£ ofta.xa (family, genus, spcCies)_;__Catc,gorles :and taxononlk luerarchy .... SnccleS COHceQ1:) 
(t.>.<onomic, biologjco>l, evolutionary). 

Unit 3: Botanical nomenclature (10 lcctul'cs) 

·ooples ~nd rules (ICN}J' Ranks and names; Typification, 5UtTIOr'Cit.ltJOn, vahd J>Ubhcauon 
re ection of.namcs, principle o(pr ionty and its limitations: Names of h hr'ifis. 

Unit 4: Systems of classification (12 lectures) 

M3jor contnbutlons of Throphr3Stus. Hauhm, linnae:..s. liutchinson, .._a.nd 
Cronquist; Classification systems of Bentham and Hooker (upto series) and Engler oncl Pr Jntl 
(upto series); Brief cc!erente.of Ang10spemt t?bylogeny G ·ou p (APG IV) cJa.$$'f"·"'"" 

UnitS: Biometrics, numerical tuonomy and cladistics (10 lectures) 

Characlcrs. V;1ria tions: OTUs. charaner wc.~•ghling and cotJmg: Cluster :ln3 )'Sis. Phenograms. 
cladograms (definitiOns and differences). 

Uni16: Phylogeny of Angiosperms (12 lecwres) 

tenns :md conct>pts (prim•••ve Jml ad~1n•d, hnmoloc,y and an:llumr. par--JIIeltsm ;md 

convergeo•ce, Jnono~hl:)y. 'f>;~raphyly, polyphyly and clades) Origin and evolution of 
anglospenns~ Melhods of illustr.tl1ng ("voluti0}\3J'Y rebtionslup (phylogcni•nc trt."l', 

Practical 

l. Study of vegetative and Ooral characters of the following families (Descri1>:ion. V.S. 
Rower, section of ovary, Ooral diagramfs, Ooral formulafc and systematic position 
according to Bentham & Hooker's system of classlfiG~tion): (Subject to the availability of 
Oower). 

Ranunculus, De/plunJUm 

Brassicaceae Bross lea, A1J'~um 1 Jberis 

j ~~~ ~£, ~~ ').. 19 
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Ast e raceac 

Solanact:Je 

Euphorbia"''" 

Poaceae 

2 Field visit (local·one day), 

Eurolyptus. CoiiiSWnon 

Coriandrum /Antlhum 1 Foemculum 

Sonchus(Lounoeo, VemomojAgerorum. 

Erlipta(T'rldax 

Solanum nlgrum/Wirhanla 

Solvio/Ocimum 

£uphorb1a hinaj£.md1~ }acropha 

Asphodelus/LIIIum/AIIIum 

TnticumjHordtumjA...,no 

3 Mountong of a properly dned and pressed sp«tmon of any wtlcl lllant with h erbat·ltun 
label (to be submmod tn the record book) 

Suggested Readings 

1. Stngh. (2012). Plane Sysrtmollo- Thtory and Pr.>ctl~ Oxford & lOll Pvt. Lid.. New ~lhl 
JNtdmon 

2 jeffrey, C ( 1982) An Introduction to Plant Taxonomy. Cambndge University Press, 
Cambndge.Judd, W.S. Campbell, C.S., Kellogg. EA. Stevens. P.F, (2002). Plant Systematics· 
A Phylogencttc Appro>rh Stnaucr Associates Inc., U.S.A. 2" edit ion 

3 M.thcshwari, J K. ( 1963). i'loro of Dclht CSIR. New Delhi, 

4 ltadford. A.E. (1986) Fundamentals of Plant Systcmallct. llarper and lto1v, New York. 

... _ N~1 _ 10 



SEMESTER·V 

·-·--·-·········-···-······--······-···-···-----·-·-········-·· 
Core Course XI: Reproductive Biology of Angiosperms 

(Credits: Theory-4, Practical-2) 

THEORY (lectures: 60} 

Unit 1: Introduction. ( 4 lectures) 

H.istory (contributions ol G.B. llm1ci,W llofmc1ster, E Strasburge!. S.G Nawaschon, 
P.Mahesliwari, B.M. Joh"' ~\ Jensen, H~slop·ll.ornSOil) and scope 

Unit 2: Reproductive develorment (6 1ectures) 

lnducuon of llowenng; flower as ,l,lliOdlficd delcrmmatl;__shuuL Flower dt\'ciOPIIll'nt· t;enetir:, 
and molecular aspcclS. 

Unit 3: Ant.hcrand poUen blolot:r (tO lectures) 

Anther wall: Strurlure and functions, mlcrosporogen~. callose deposition and 1ts 
S1gr111icance. Microgarnetog:nes1s. Pollen wall structure. MGU (male gem> ul}!!) tructure. 
NPC system. Palynology and scope (a brief Jccounl • Pollen wall 1>rotems. Pollen v~ability, 

<storage and germination; 1\bnormal features. Pseudomonads. polyads. massulae. pollinia. 

Unit 4: Ovule (10 lechtres) 

Structure. Types: Spccral structures -endothelium, obturator. arrl, caruncle and hyrost:lSr. 
Female gametophytc· mrgasporogcnesis monosporic, l"'porrr alld" tetrasporlc) •nd 
Q>egagarnetogenesis (det;ufs C>f Poly[)OIIum type): Organizatron and ultr-.structure of mature 

en>llryo sac. 

Unit 4; Pollination and fertilization ( 6 lecture.s) 

PoDinat!on types and significance. adaptatrons; structure o st1gm• and style; path or pollen 
rube In pistil; dOUble tert:IIWIU 

UnitS: Selfincompatibi\ity (1 0 lectu res) 

Basic concepts (interspecif.c. intraspecific. homomorphiC, ltctcLomorphrc, GSI 
Methods to overc.ome self· lnco1njlatibrlity. mixed pollinatloJ1. bud pollination. stub 
pollination: lntfa-ovarran an~ in vitro poUinalion; Modificauon of ~lrgm;; surface, parasexual 

bybrldizauon. Cybnds, in v11r0 feruhzauou. 

Un it 6: Embryo, Endosperm and Seed (10 lectures) 

Structure a nd ~; General pattern of development of dtcot and monocot embryo and 
endosperm; Suspensor structur~ ancl funC!IOI\S, Embryo-endosperm relat1onsh1p; Nutnt1on 
of embryo. Unusual featrrrrs; Embryo develo ment 111 Pa 01110 Sc d structure, IJJ>pon.urce 

and dispersal rnechan1s111s 

Un its 7; Polyembryony and apomixis ( 6lectures) 

lntToducuon; Class1focauon. Causes .1nrlap[ihc.1t~ y*{() 
·----~~~-----·--·-/-··~-&· ·-\~ ··-· · 
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Practical 

I. llnthr W.111 Jlltlll\ U'llf16CIIJ' r.IIH:tlllll (.oono~hnod and glandool.oo·). MMC. spore ICII'.ldS, 

umnur lr.Hr. l>1c<>lkcl .uul dt•lu'\C('cl .111thcr s1.1gc~ thrcJUJ~h slidcs/mlcro~rns)hs. male s;cnn 
uno I (t!ill!.J through pho1ogr.1ph ~ .1ml schcmallc rcprrsenl>~on 

3 Pollen gr.11ns Fresh and .lCrlolyuo.l showonr, ornamcnt,11oon and aperture, 
p•u<•olomuooaols. polyads. pollimJ (<hdes/rhotograllhs. fresh matcnal), ultrasl!ucture or 
pollen "'"ll(mocroRr.aph); Pollen voabahty· Tcrrazoliun csLgcrmlnallo Calculation or 
crcrnto1g~ germ u1.H10n m d1fferent media using h:.nging drop nlC'thod. 

4. Ovule Types·anarropous, orthotropous. amphlrropous/campylotropous, 
clrclnotropous, 

unllegmlc, bitegmic; Tenuinucellate and crnssinucellate; Special strucrures: Endothelium, 
obturator, hypostase. caruncle anti aril (permanent sliclesfspeclmcnsfphotogr.~phs). 

5. Female amerophylt through pem)~nr.tt;la o.lcst, photographs· Types;-u ltr.lstructurc or 
mJt\lll' egg apparatu . 

6. 1nl1 J ov.ln:ln polhn.1110n, est tubt> pollin.ltiOn through photographs. 

7 Entlosperm OIS.St'CtiOltS of dcvciOJllllg sted.s ror endosptrm with frr~·nucle;Jr haustoria. 

8. Embryogtnesis: Study or development or dicot embryo through permanent slides; 
diSSl'<lllln of ac•c l\jll ng seeasror embryos ,, \ ' ,li'IOUS ~evcloponenatl ~cages. Study or 
suSIIC'M\Or through (•lectron nucrogr.1phs , 

Suggested Reodings 

L Bhojwani, S.S. and Bhawagar, S.P (2011). The Embryology or Angiosperms. Vikas 
Publishing House. Delhi. 5"' edition. 

2. Shivanna, K.R. (2003). Pollen Biology and Biotechnology. Oxford and IBH Publishing Co. 
Pvt. Ltd. Delhi 

3. Raghavan, V (2000) Developmental Biology or Flowering plants. Springer, Netherl.tnds. 

4. Johri, B.M I (1984). Embryology or llngiospems, Springer· Verlag. Netherlands. 

• 

~ 
--·-.. --,····-···--

• 
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SEMESTER-V 

- ·····-·-·········----······ -··-· ··--········--·····--············ 
Core Course XII: Plant Physiology 

(Credits.: Theory-4, Practical-2) 

THEORY (Lectures: 60) 

Un it 1: Plant-water r elations ( 10 lectures) 

Water Potential and its components, water absorplibil by root s. aquaponns, athway of 
water movem ent, sympla~t. apoplast. tl':l nsmembr:mc paU1w~)S. ~ 

Ascent of sap• cohesion.- tenslOI'i:l!lf.QD' Transpiration and factors affecting lr.lnspirauon, 
antirranspir:mts. med>ani$111 of stoma t:.lmovernrnt 

Unlt2: Mineral nutrition (B lectures) 

Essential and beneficial elements, macro and micronutrieatsJinetllods of study and usc of 
nutrient soluoons, ctitena for essent1ahty, nuneral delict~ symptoms I s of cssent1al 

c lements, chelau ng agents./ 

Unit 3: Nutrient Uptake (B lectures) 

So1l as a nutnem reservoir, tran>port or 10ns across cell membrane, pass1ve absorpuoo, 
c lectrochcmoc.1l gradoent, facili tated doffusoon. actovr absorpt oon. rol of llTP, earner 
s stems.proton ATPase pump and ion Oux. uooport. co ·transp.l)rl,..'iymport, anuport 

Unit 4-: Translocation In the phloe m (Biecturcs) 

F.xJ>cn mcntal evidence in Sllllport of 1hlorm as the site of sugar trJnslocation ~re-Fiow 

Model, Phloem loadong and unloadmg. Source-smk rclauonshop. 

Unit 5: Plant growth regulators {141ectu~s) 

Do~covery. chenucal nature (basic stnocturr), bioassay and physiologla>l roles of Auxin, 
Cibberellins, Cytokinin, Absasic ac.od, Ethyl eM. Brassonosteroids nd )asrnonlc aCO<I 

Un it 6 : Physiology of flowering {6 l~ctur~s) Photoperiodism. flowering nimulus. fiol'igen 

concept. vernali1.ation, seed dormancy 

Unit 7: Phytochrome , crytochromes and p hot otropins (6 1ectures) 

o oscovery. ch~mocal nature. role in photomorphogcncsis. low eolt'rgy res onses (LER) and 

hoch irrad•ance responses (IIIR). mode of act•on. 

Practical 

1. Determination of osmotic potential of plant cell sap by plasmolytic method. 

2. Oetermonauon of water poteo!Jal of goven nssue (potato tuber by weo;:ht method. 

3. Study of the effect of wond velocory and hght on the rat• of transpu•non 111 exCised 
1\vogflear 

4. Calculanon of stomatal or.dex .md stomatarfrequrncy from the 1\vo smf:lres of leaves of a 

mesophyte and x.u9phyte \;..%'!>."{) 

-4~~------- --~ '~--- ·-~ $~--~l 



5. T tl c.1lrulale lht' .u·r;~ ol .1n oprn \ 10 111.1 Jn<l pcrrrntagc of'"lcahm·a o~~n t h ro~gh~mata , 
"' ,, mesophyte .1nd •rrophytr (hoth <urfJcrs~ 

6. To slmly the phrnomcnon of se<·d gcrmmatlon (ellcct of light). 

7. il'o study the \f[cct of different concentrati ons ofiM on Avena coleoptilc clongatJon (IAA 
Bio,t~~·y}-J 

8. To study the tnrluction of amylas~Ktlvity In gcnmn,1ttng hariCJ! crains. 

Demonstration experiments 

I . To demonstrate suction due to trnnspirntion. 

2. Fruit ripening/Rooting from cuttln&S (Oemonstr.ltion). 

3. Bolung experiment/Avena colepttlc bioassay (demonstration). 

Suggested Readings 

1. Hopkins, W.G. and Huner. A. (2008). Introduction to Plant Physiology. John Wiley and 
Sons. USA 4"' edition. 

2. Taiz, L .. Ze1ger, E .• M011cr. I.M. <>nd Murphy, A (2015). Plant Physiology and Development •· ~ 
Sinauer Associates Inc. USA. 6"' edition. 
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SEMESTER-VI 
--------·· ........................... -·· --·-··· ...... ---· ................................ -· -· .......... ---·-··· .. 

Core Course XIII: Plant Metabolism 

(Credits: Theory-4, Practical-2) 

THEORY (Lectures: 60) 

Unit 1: Concept of metabolism {6lectures) 

Introduction, anabolic and cat ~bolic path\va~i·egul~tion of mctabo.!i~m. role of regulatory 
enzymes (allosteric ,covalent modulation and lsozymes). 

Unit 2: Carbon assimilation {14 lectures) 

Historical background, photosyndJCtiC pigments, role of photosynthet1C-.p1gments 
chloroph)'l nd accessory p1gments), antenna molecules .1nd reacnon cc,ntres. 

ph o t od 1 emJCa 1 rea cti"'oJ...,lS...., .. 

photosynthetic electron transport. PSI. i'$11, Q cycle, C0 2 reduCIJUn, o ~ 

Crassulacean ;cid metabolism; Factors affectmg C02 reduct1on, 

Unit 3: Carbohydrate metabolism. {2 lectures) 

Synthesis and ca t:Jbolism o 

Unit 4: Carbon Oxidation {10 lectures) 

Glycolysis, fate of pyruvate, regulation of glycolysis, oxidative p~ntose phosphate p~fhway, 

ox1dative decarboxylation of pyru vate, regulation or POH. NA OH shutt!C; TCA 
cycle.amphibohc role, anaplerotiC: .. rt"lltrions, egulation of the cycle, mitochondrial electron 

transport, oxidative phosphorylation, cyamlle·1·esist:Jnt resp1ration, factors a.(Cecting 

resJ)iration. 

UnitS: ATP-Synt.hesis (Slectur es) 

Mechanism of ATe.J;ynthesis, substrate le\'t'l phosphoryl.ltion. chenuosmotlc mccha•usm 

(ox1dat1ve and photophosphorylation). ATI' synthase. Boyers conformatJO nJI moclel, IWckcJ:'s 

expenment,J.lccndorfs l'Xpcnment; role of uncouplers. 

Unit 6: Upid metabolism (8lectures) 

Synthesis and breakdown of triglycendes, P-oXIdauon, glyoxylate cycle. glucon~ogcne~1 s a '!(I 
its ro le in mobilisation of lipids during seed gem1inat1on. a o.,a,,llon 

Unit 7: Nitrogen metabolism (81ecrures) 

Nllrate assinniJ!Ion biological nitrogen fixation (examples of legumes and non-legumes) ; 

Phys101ogy ami blocllenustry of n1trogen fixanon, Ammonia assimilatiou and transamination. 

Unit 8: Mechanisms of signal transduction (4lecn~res) 

Rcceptor·hgand interactiOns. Second nw~scngc r concept, C,lletwn calmodulm 11\P kmas 

cascade 

\\. \\~\Jt4cy ____ .i~.--~qf.:" _______________ __ 
v 
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Practical 

I. Chemical separntion of photosynthetic pigments. 

2 Expenmrittal drrnonslr .. HIOn of IIIII's reao•on 

3 To study the effect of light intenshy on the rate of photosynthesis. 

4. EfT en or CJrbon d JOXICie on the r.llcof photosynthesis. 

5. To com(t~re the rJtt> oficsp~ration In d11Trrent parts ol ~plant 

6. T" demonstrate-activity of Nltntt rerluctase In germina ting leaves or d1fferent pl~nt 
sourcts.. 

7. To study the arthity or lipJst•s 111 germinating otlseedr and demonstrate mobthzallon of 
l r ~mls tlunnggrrrmn-;1tion. 

8. Demonstration offluorescence bj• iSOlated chlorophyll pigmentS. 

9. Demonstration of ab,orpuon <poet rum or photosynthetic pigments. 

Suggested Readin.gs 

1. Hopkins. W.G. and Huner, A. (2008). Introduction to Plant Physiology. John Wiley ~nd 
Sons. US.A. 4,. edition. 

2. Talz, 1... Zeiger, E., M011er. I.M. and Mufllhy, A (2015). Pl•nt Physiology and Development. 
Stnauer AssoCiates Inc. USA. 6"' edltiorL 

3. Harborne,JB. ( 1973). Phyt"hemical Methods. john Wiley & Sons. New York. 

' 
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SEMESTER-VI 

.......... -· -··-· ·····-~ ..... ------···-· ............... _______ ··-··- -· .. -· ..................... . 

Cor e Course XIV: Plant Biotechnology 

(Credits: Theory·4, Practlcai-Z) 

THEORY (Lcct11res: 60) 

Unit 1: Plant Tissue Culture ( l 6lec:tures) 

Historical perspective; Composition or media, ulrient "'"' hormone requirrmMIS (role of 
Vllam•ns .uod honno•~: Totipotency: Organog!'nesls-; Eonbryogrnes•s (som~ttt . nd tygollcl: 
PI'O(Oplast ISOlation, culture ond filsoon; T•~su<' culture apphr Jt1ons '(lll_ic_ropropaplt n, 

mdrogtnes1s. v1rus clmun:.tlon, sccond.uy mct..ai.Johtc_ proclu(tlun h.-tplou.b. trtploHI~ .md 
hybrids; Ctyopreservation; Gcrmplasm Conservation) . 

....J Unit 2: Recombinant DNA technology ( 12 lectures) 

Restncuon Endonucleas (lfiStory. Types I· IV, li•Oiogic.ol role and'-:lpplicatlon); Ro.tnct1on 

~l appmg (Loncar and C.rcu r. Clomng Vrctors Prokaryotlr(pUC IU and pUCI'l. pBR41rT• 
plasmod. BAC); Lambda phage. ~1J3 phagrnuil. Cosmld. Shullle wcwr. £uhryohr Vrctnrs 

(YA£). 

Unit 3:Cc.ne Cloning ( 10 lecJures) 

Recombinant DNA. Bacterial Transformation an~ ~election of recombinant clones. PCR· 
mediated gene clomng. en ConstnJCI, constructoon of ~;enonuc and rONA lihrane . 

~creemng DNA lrbranes to obtam gcnr oflnte• 1 by grnetoc sclcwon. romplrrnem~tion. 

colOny hybndlzat ~:PCII 

Unit 4 : Methods of gene transfer (81ecturcs) 

o!lgroiHrtUI'Ium•medlatc Dorcct gene transf<"J b)• Elrctropor;ttoon. Mocroonwwon, 

Micropr_otecnl bombardment, Selection of transgemcs- seicct,lbh• markrr lnd repooter 

genes (Luctferase. GIJS. GFP) 

Unit 5: Applic.1tions of Biotechnology ( 141ccturcs) 

!'est res1stam (Bt·cotton). her!Jocode reSIStant pl.~nts (RoundUp RNd)• soybr.m. Transg<·n•o 

crops wolh tmprovt•cl quality ·att.s (FI,J•r Savi tomato. Golden rrcc). Improved hortoc.ulwr.JI 

v.uieties (Moondust carnatiOnS). Role of transgcn•cs in booremcd•Jtton (Sujlerh1tg). edrble 

vaccmes; lndustnal cnz~me; (Asperg~llase, Protease. Ltpase). Ccnucall~ ngute.«rcd 

l'roducts~nurnan G "~h ltormolle, lluruullit~ D>osafe'ty concerns 

\\. \ \, ~t )P' "b 

\ ~\~/\ 
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l'mrlicol 

1 (.1 } '1ep.u 1l11111 c ~ f .MS m cd1um 

(b) ll •·•t\on'' ' .tlttHI or "' "''"' stcu ht.lUon .Jut.l ~onocui.Jlton mclhuch u~J ilb I 1 .uuLnOdttl 
r\pl.ll\1\ n l .w.ul,1blr pi.111IS 

2 Shut 1f .Hlthc·r. rmhryo .uul ruc.Jo,pc•rm ruhurc,_ n:m wprnp,..tgJtiu.n somJtiC 
t.•mhn-n~tt'IH'-'1~ I.e arltOn.tls<·~-cl~ lhruu.gb phu.tugr.tphs. 

3 l\ol:1t1nn o t pwtopl.tcot\ 

1\ Con,tnt<ttrHI ol~t•stnlllunm.t ol nrru l.u .uul hnt".1r DNA from thr i f:lt:l provulcd. 

S 4\tud\' o mtthmls of r.••r.r tr.1n,ft·r through photor,r.lph\ Agroba!J_cnum·mcdtJtCd, direct 
~:t• Ill' tr .11 'f ' . 1y J'.k.ti1 nptH ,ll Hill, IUIITUIII j('tl Hill, Oll t roprOj('CI ill' ho111htH dmr II I 

6 Shu y n 't''l'' ur g(•m•w t'Of:lll W •na-; lor prm uruon of Otcouun. r.otclr n nr-r. Flavr S.wr 
h.un.1to th1 uu~h photo •r.1 1hs 

7. lle·mun''' 1 un ot tlw 1\ol.i 10n n pl.,!.nud DNA . 

8 llt•mo''"1t.:llinn-uftlw llt•\ti-ICI!on chgr1 t lon .:tnct •el dcnl'ophot:c!tJS of ''lasmtd UNA.. 

SllJliJCSI'I!d Rc;~dings 

Ohotwani. ~S. and Razdan, M K. (1996). Pl01nt Tls.su~ Culture: Theory and Pn<1oce. 
Elsrv>er ~1enre Amsterdam. TI1~ Httherlancls 

2. Ghck. O.R., P.ls ternak, ).J. (2003). ~lolccular IJiotechnology- Princ1ples and 1\pphcalions or 
recombina nt DHA.IISM Press. Washing ton. 

3 Ohotwani. S.S. and Bharnagar, S P. (20 II) T he Embryology of Angiospel"lll$. Vik:ls 
Publlcanon !louse Pvt Ltd .. New Oclh1 5"'edilion. 

4. Snustad. D. P. and Simmons. M.J. (2010). Principles of Generics. John Wiley and Sons, U.K. 

s. Stewart, C.N. )r (2008). Plant 01otechnology & Gene t1cs: Pnnc1ples, Techniques and 
Applications. john Wiley & Sons Inc. U.S.A 

. 
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. ~· ..... - .. -·-~. ~---·····..__. •..... ·-...... ·- ·----·-..--------~ ...... ---· 

GENERIC ELECTIVE 

............. •·•-...... --------. ----......... -. -··· ............ -.-----------........ ·-
Biodiversity (Microbes, Algae, Fungi and Archegoniate) 

(Credits: Tbeory-4, Practical·Z) 

THEORY (Lectures: 60) 

Unit 1: Microbes (10 lectures) 

Vi111Ses - Discovery. general structure, replication (general account). DNA virus (T-phag~ 
Lyric and lysogen•c cyde, RNA virus (T~1V); &onomic unportOlntel Bacteria · Discovery, 
General characteristics and cell structure; Reproduction • vcgrtative. ascr.u;d and 
~ult:{wobllliYPIIJI'IIuSIQrmaH n andb'aiiSillictiOJI): Economic importance. 

Uu lt 2: Algae (12 lectures) 

General charan eristics; Ecpioll}' :md d1stnbu(ion, (Rang or thallus organization ami 
reproduction · Class•lic.at10n or al~ Morphology and life-cycles of the following: Noscoc, 
Chlomydom/nas, Ocrlogonium, Voucherio, I' tcus Polysiphonio. Economic importance of algae. 

Unit 3: fungi (12 lect11res) 

Introduction- General characteristics. ccologx and significance, range of thallus organiU~tiOn.:J 
cell wall composotlon. nutrition, reproduction and classification, Tru Fungi· GencraT­
('h:wactc·ristics, C'cology ;lfi(l ~ienifir:::rnri'. lifr ryde of Rhizopus (7.ygomycot;a) J!.cmollium 

Alcemoria (Ascomycota), Puccinia. Agaricus (Basidiomycota); Synoluollc.:...Assodatool• . 
LIChens· Genera 

Unit 4: In troduction to Archegoniate (2 lectures) 

Un 1fymg feature's of <Jrchegoni~ues. Tr,m~mwn to land habat. Altern.1t10n o gf'ner;~tions 

Unit 5: Bryophytes (10 lectu•·es) 

General characteristics, adaptatoons to land ha6if.'CJiiSSifi_c_J_tJ_o·n.- l ... lmoge or th~l.lus 
orgamz.ltion . Classofication (up to fdnuly),__..!!lorphology, anatomy and reproduction of 
Marchontio and Funorio. (Developmental details not to be included). Ecology and economic 
mportancc or bryophytes W I til speciahlienrion of Sphagnum. 

Unit 6: Pteridophytes (8 lectures) 

General characteristics, classofocau.cm. Early land plants (Cooksonia and Rhynio). Classofication 
(up to famol)j. morpholo::y. ,1natomy and reproducuon or Seloginel/a, Equisetum and Pceris. 
(Developmental details Pot to be included). Hererospory and seed habit, stelar 
evolution Ecolog1cal and econonaiC<J11mport(lncs.2!J..teridoiJhy tes 

Unit 7: Gymnosperms {61ectt•res) 

General characteristics, Classificat1on (up to faniily), mo•·pho!Og}'. auatolll)' ;on<l rcp·roduc'iion 
of Cycus Jnlll'i"''s (D.c.l'elopmenwl dct.:uls nor t(1..be....iJJclud~ Ecological and economical 
unporwnce 9 

~~~ ~\\Jv·~ 
·-----·-··-?:;;\"";;\_':_-~--- ··--···-·----+-------·-··--------
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l' ractlcnl . 
1. Hh/~lodds ol V!l:!!:iC> - T·l'h"t)'' "'"' TMV. l.ln~ drawtni:/Photogroph of Lytic :111d 

l.yso~cnlc Cyrlc. 

2. Typ~s of Uactt•ri.1 lrom tcmpurary/pt•nnancnt s llcll'sfl>hoto ,r.>ph<; EM ll:iCicrium; 
Olnoo)'l'lsslon; Confrrs;,fion. Stnu:tum of rootnodufe. 

3. Gr:un $1ntnlng 

~ . Study of vcgct>tivc and rcproduclivc stmclurcs of Nostor. Chlamydomonas (electron 
mlcro~raphs). Ocdogonium. Wwclrcrio, t'ucus ' and l'o/y.<IJI/oonw through temporary 
prepa"atlon and ller·mancnt slides. (' Fucrts- SI>~C]jncn .uod pcrnuuJcot.slldcs) 

S. Rllizopus ami J't•nidlllum. 1\S<'XtMI stau,c rom temporary mounlS anc.l sexual 
~tructJrc:.through fH.'rmaornt slides. 

6. Altcrmorio: Spcromctlliphotonraphs and tease lliQunts 

7. l'uccirio: llcrharlurn spet ilncns of 1lt.1ck Stcrn~us of Wheat and lnfcct'rd 
Oarbcrrylt•avcs. scctlon/ tcosc mounts,owporcs ou Whc.lf and permanent shtlcs of 
both tht• hosts. 

6 Agaricus: Specimens of bull on stage and full crown mushroom. Sectioning of &ills of 
Aguricus. 

9. LochcJl$.: SHttly of ~:rowth forons of lic~cns (crustosc, foliose and frutjcose) 

10. Mycoorhiza: cctOJIIY<:Orrh.iza and cndo mycorrhlz.1 (Photographs) 

l l.JtotrhonUo· morphoiORY o thallus, w1m. l~olds and sc;~les, v.s-J;JL.UUV 
throu!h!Jemma cup. w.m. gemmae all temporary s lides , v.s. antltorldiophor,_• 
arc~tesoniophoro, l.s. sporophyte (all permanent s lides). 

~· F~nllriD· morjihoiORY, w.m. leaf, rhlzOids; operculum, peris tome, anmaloi( 
spores(ternpor•Jy SIICI.SJr'permanent slides showmg anthcridlal and arch~lal 
heads. l.s. c;opsule and protoncmo. 

13. Sulagirrella- morphology, w.m. lear with ligule, t.s. st·em. w.m. strobilus, 
w.m.mlcrosporophyll and m~gasporophyll (temporary slidus), l.s. sti'Obllus 
(pern:anent slide). 

H . Equisttum· morphology, t-s. Internode, l.s. str·obilus, ts. strobilus, w.m. 
sporangiophorc,w.m. spores (wet and clry)(tempor;uy slides): t.s rhizome 
(permanent slide). 

15. Preris· morphology. ts. rnchis, v.s. sporophytl, w.m. sporangium, w.m. 
SI>Orcl(temporary slides), lS. rhizome, w.m. prothallus with sex organs and young 
sporophyte (permanent slide). 

20. cycas· morphology (corallold roots, bulbll, leaf), t.s. coratlold o·oot, t.s. rachis, v.s. 
leaOe~v.s. microsporophyll, w.m. spores (temporary slides), l.s. ovule, t.s. root 
(permanent slide). 

21. Pinus· morphology (long and dwarf shoots, w.m. dwarf shoot, male and female), 
w.m.dwarf shoot, t.s. needle, t.s. stem,. l.s./ts. male cone, w.m. mico'OSJ>tu·ophyll. w.m. 
micros pores (temporary slictes),l.s. female cone. tl.s. &r.t.s. stem (permanent slide). 

Suggested Rtadlngs 

1. Kumar, H. D. (1999). Introductory Phycology. Affiliated East-West. Press l'vt Ltd. Delhi. 
2 .. edition. 

2. Tortor.t, G.J., Funke, B. I!., Case, C. I .. (20 10). Microbiology: An lntroduclion, !'~arson 
Oenjan~nCummings. U.S.A. IO" cditlon. ~\C\) 

.. ·-···---~~ b~'\~~ .. - -- ---··--·-.. -....... ~~-..... ·-·-.. --.. ~ .. -------·~-1 



3 ~<·tho, I K and Walla, S K (201 1). Text bonk of Fungi & Thei r Alliu, MacMillan 
Pooullshr r.; l'vl. l.td., Delhi 

4 Alexopoulos, c.) .. Mlons, C.W., lllnckwell, M. (1 996). Introductory ~tycology, John Wiley 
and Sons (Asia), Slng;opore 4" edition. 

S. Raven, P.tl. Johnson, G.B. Losos. ).B., Singer. S R. {2005). Boology. Tata McGraw Hill, 
Delhi, India. 

6. Vashishta, P.C. Slooha, A. I<.. Kumar. A., (2010). Pteridophyta, S. Chand. Delhi, India. 

7 Bhatnag;or. S.P. and Moltra. A. {1996). GyrMosperms. New Age International (P) Ltd 
Poobloshers. New Delhl lndia. 

8 . Parihar. NS. (1991). An introduction to Embryophyta. Vol I Bryophyta. Central Book 
Depot, t\tbhobad. 

••; / 
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Plant Physiology and Metabolism 

(Credits: Theory-4, Practical-2) 

THEORY (Lectures: 60) 

Unit 1: Plant-water relations (81ec~ures) 

Importance or water. water potential and its components, Transpiration and 1ts Significance; 

cFN' •• tiJCL& 't•l'illan~pRSSIIfr and guttation. 

Unit 2: Mineral nutrition (8 lectures) 

tl'ill element:s:'"'lrt:tcro.-.md m cronutnents . Critffia-or-essentiality or elemtr~ts; Role or 
~ essential elements; Transpon of tons ac:ross cell membrane, actlve and passive tran~po11. 

o!:Cirrtei'$, channels ana pumps. 

Unit 3: Translocat ion in phloem. (61ectures) 

f!l!mp asition:llf"_phl~~rdling ~riment; Pressur Oow model; Phloem loadtn} ~di 

loadtng 

Unit 4: Photosynthesis (12 lectures) 

~~itj;;~~iiiiiiiiHrtCI"ii~DiiiJTDopPfi'iy:ffills: Qrotene • l'flotosys!tm +-and ft:m!Ctlifu 

Ill .l!i?. 
CAM pathways of CCJrbon fixation, Photoresp1rntion. 

I I 

) UnitS: Respiration (61ectu res) 

Glycolysis, anaerob1c respiration, TCA cycle; Oxidative phosl>horylation...-,.ox;ratl . datr. · 
&ntoi..I'Msph.;ate PathwlX • 

Unit 6: Enzymes 

Unit 7: Nitrogen metabolism 

srciiJOi~i;nltrosen lixanon; Nnnue anll ammolll,j asStmibtlOJ)i 

Unit 8: Plant growth regulators 

(41ectu res) 

(·I· lectu res) 

(61ectures) 

Discovery and physiological roles of auxms. gibberel lins, cytok1nins. ABA. ethylene. 

Unlt 9: Plant response to light and temperature (6lectures) 

.eholoperiodism..(SOP. t.OP;-Oay .-nalplaru:s); Phyt:ochron1e (discOYef}' and stnlctll~). ml 
~ llgtit rnpon~on photomorp ogen~Sl!: ~malrr.~non. 
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Pr:tcllcal 

Ot't<rmlnation of osmotic potrnri~l of pl~nt c~ll s~ p by plasmolyttc meUrod. 

To study tlw dTcct of two t•rwironmcntal factors (light and wind) on tr.rnsprralion by excised 
(Wig. 

Calculation of stomatal ind~x and stomatal frequency of a mesophyte and a xerophyte. 

4. O~monslr.ltton offlill reaction 

5. Demonstrate the activity of catalase and study the erTcct of :>H and enzyme 
conccntrtuion. 

6 To sn1dy the erTect of light mtrnsity and biCarbonate concent.ration on 02 evolution In 
photosynthesiS. 

7. Comparison of the rate of respu•;nion in any two parts of a planl 

8. Sr1mratlon of amino acids by paper chromatography. 

Ocmons-trntlon c xpcrinum ts Cnny (our) 

I. Bolr1ng. 

2. Effect ofauxms on rooturg. 

3. Suction due to transpiration 

•1. R.Q. 

S. Rcsporauon in roots. 

Suggested Readi ngs 

t. Tail. 1... Ulger. E.. M011er, I M. and Murphy, A (2015). Plant l'hys1ology and 
DevelopmenL Srnauer Associates Inc. USA. 6•• edition 

2.. Hopkins, W.G., Huner. N.P. (2009). lntroductron to Plant Physrology. John Wiley & Sons, 
U.S.A.1" Edition. 

J . 8ajracharya, D .. (J999). 1!xperinrents in Plant Physiology- A Laboratory Manual. Naros.1 
Publishing !louse. New Delhi. 

-·-· ---- ..... - .... -·-··--·-··- -
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GENERIC ELECTIVE 

-···-·····-··--·--·---··-··----··--·-·--··----·--······· 
Economic Botany and Plant Biotechnology 

(Credits: Theory·4, Practlcai·2) 

THEORY (Lectures: 60) 

Unlll: Origin of Cultivated Plants (41ectures} 

Concept or centres or origin, their Importance with reference to Vavllov's work. 

Unit 2: Cereals (41ectures} 

Wheat ·Origin, morphology, uses 

.- Unit 3: Legumes .,., ( 6 lectures) 

Genenl account with special reference to Gram and soybean 

Unil4: Spices (61ectures) 

General account with Sl)ecial reference to clove and black pepper (Botanical name, fumily. 
pan used, morphology and uses) 

Unit S: Oevenges 

Tea (morphology, processing. us~} 

Unit 6: Oils and Fats 

General description with special reference to ground nut 

~- Unit 7: Fibre Yielding Plants 

(41ectures) 

( 4 lectures} 

(41ccturcs} 

Gener.al description with special reference to Cotton (Botamcal name, family, part 
used.morphology and uses) 

(2 lecture} UnitS: Introduction to biotechnology 

Unit 9: Plant tissue culture (B lectures) 

Micropropag3rlon ;jjJII'II!!!' b' tJ!!•!IIihl!ll''il. •••hllalllllllni*lllltiilii'litiifi@ii!IEIIII •I.'I•nw:;~~qiJ)IIIII!JRISIIi!;bis; brief account 
, tembcll" aafigdospelfjjK.+'D1£Atwil\lhciteRcWAM"' 

Unit 10: Recombinant DNA Techniques (18 Lecture 

~oulng techniques: Northern, Southern and Western Blotting. DNA Fingrrpri•lting. ,... I~ 
Molecular O:IA markers 1.e. RAPD. RFLP. SNPs; DNA st'qutncing. PCR and Reverse f " 
Transcriptase ·PCR. llybridoma and monoclonal antibodies, ELISA and (!..Q (JJ'< .§-(.. 
hnmunodetection.Molecular diagnosis of human disease. Human gene Therapy :J 

--·--·--·-··------·· - ----------·-·--·--··----····----



rnclfcal 

Study of rcononucally importJnt plants · Wheat. Crnon. Soyb<"an. Black pepper, Clove 
Tea.. Conon. Groundnut through specimens. sections and microchemical tests 

2. Familiarization with basoc cqulpments in tissu<• culnorc. 

3 Stuoly through photographs: Anther culture. :somatic embryogenesis. endosperm and 
cm~ryo culture; mlcropropag~tion. 

4. Stutly of molecular technoqucs: PCR. Blotting techniques, AGE and PAGE. 

Suggested Readings 

1. Kochhar. S.L (2011} Economoc Botany in the Tropics. MacMillan Publishers India Ltd. 
New Oelbi. 4,. edition. 

2 Oho)wani, S.S. and Razd,ln, M K .. (J'l96). Plant Tissue Culture: Theory and Practice. 
Elsevier Science Amsterdam. The Netherlands. 

J. Glick, O.R., Pasternak. ).). (2003). ~lolecular Biolcchnology· Principles and 1\pplicattons 
of recombinant DNA. ASM Press, Washington. 

..... ·-······ ···-·-
J6 
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GENERIC ELECTIVE 

--···----.. --~---·····-········-············--------··· ··-·-···-····-··-·----- ·-··-··-···· 

Unit !:Environment 

Environmental Technology 

(Credits: Thea~·y·4: Practical-2) 

THEORY (Lectures: 60) 

(41ectures) 

IMl.,..envi s • ozone depletion. 06-6. 
4181 1 e:lho\zsu zffu."tl and ,ad 4 11i:: due to A114119\)pogeme SdiViills, their impact and 
.qi Itt hm ... ical-apjN - l pj fOiffidiiiigeJiliii 

Unit 2: Environmental problems V rJ ~ CJ)'I..JJV"1 f... (6 lectures) 

Enviro::mental pollution · types of pollution, sources of pollution. measurement of pollution. 
methods of measurement of pollution, fate 'of pollulilnts in tlie environment, 
Bioconcentr.:tion, biofgeomagnification. · 

Unit 3:Microblology of waste water treatment ~ fV ~ ~tres) 
Aerobic process · activated sludge, oxidation ponds, trickling filter, towers, rotating discs, 
rotating drums, oxidation ditch. Anaerobic process · anaerobic digestlo"n. anaerobic filters, 
up-flow anaerobic sludge blanket reactors. Treatment schemes for was te waters of dairy, 
distillery, tannery, sugar and antibiotic i::dustTies. 

Unit 4:Xenobiolic compounds (10 lectures) 

Qaaei&(dtlnrinat8f:Ptl~ubstituted:liimPl'Pmmatjc;mmppyndsrpolvaroanatic 
,.ydroQI'boJ!$a:pesli!:idi!Si10;Su::faaants) a::dzjnoll!a!!j<;.-(llret~Si:::radionudi(les>::l!h0$Jlbates, 

~ ~njtrallls) .. Bioremediation of xenobiotics in environment -.V.Jil!!l!ical~ fdeFallO'ii;:'."dR!iy 
~nctdeVoRJ~Ia · · 

U11it S:Role of immobilized cells/enzymes in treatment of toxic compounds 

firpfJe• . .... .,.. .. , b1Jdrarhiraa: •e•••in~QtGbiUU!dlHiqGB!faub:qillllldtlal 

(61ecturcs) 

Unit 6:Sustalnable Development (8 lectures) 

G
onomics and llnvironrnent: Economic growtl>. Gross National Productivity and lhe quality 
life, Tragedy of Commons, Economics of Pollution control. Cost-benefit and cost 

ffectiveness analysis, VVI'O and Environment, Corporate Social Rcsi'Onsibility, 
Environmental awareness a n<! Education; Environmental Ethics. 

Unit 7: International Legislations, Policies for Environmental Protection ~ rJ.u--J 
Stockholm Conference (1972) and its declaration, WCED ( 1983) and Brundtland Report ~ ~ 

[
(1987), Rio Earth Summit·UNCED (1992) and its declaration, Mo::treal Protocol · 1987. Base l 
Convention (1989). Kyoto Protocol- 1997, RamsarCo::vention 1971. (6lectures) 

Unit B: National Legislations, Policies for Pollution Management .(61ectures) ~ 

CSalient features of Wild life protection act _1972. Water Poilu no~ (Prevention and ControiJl rJ. , ~ 
Acl· l974, Forest consenr~tion act 1980, A:r Pollu on (Prevennon and Control) Act-198!) (.?"" -

----~-~~ __ --~~------ -v~~--37 



N.noonal Envoronn1ental Pohcy · 2006, Ctntnl and Stat~ Pollution Cont.rol Be>ards: 
Constitution and powt•r. 

Unll9 Public Participation for Environmtntal Protection (61cctures) 

Environmental movement and proplc's parttcipatlon with special references to 
Gandhnmardan , Chilika and Narmada Bachno Andolan, Chipko and Silent valley Movement; 
Women and Environmental Protection, Role of NCO in bringing environmental awareness 
and education tn the S<>Ctety. 

Practlral 

1. Wattr/Sool analysts · DO. salimty. pH, chlon<le, tol111 hardness, alkahnoty, aetdity, 
no Irate. C':llclum, Magnesium and phosphorus. 

2. Gravime~roc analysis· Total sohd. dissolved solid. suspended solid 111 an effiuent 

3. Mirroblalassessment ofalr (open plait and air sample) and waltr 

Suggutcd nc:utings 

I. IV3Ste IV';)Ier engmeering • treatment, disposal and reuse, Metcalf and Eddy Inc, Tata 
~lcGr.~w lhll, New Dclho 

2. Environmental Chcmostry.IIK. De, Wiley Eastem Ltd. New Deihl. 

3. Introduction to Boodeterloratioo. D.AIIsopp and 1<.). Seal, ELBS 1 Edward Arnold. 

4 Bioremodation, Baakcr, Klf and Herson D.S, I 994 Me GrawHilllnc. NcwYorlc. 

S. Industrial and Environment~! Biotechnology · Nuzhat Ahmed. Fouad M. Quresh• and 
Obaod Y. J<han, 2006 llomon Press. 

6. Environmental Molecular Boo logy. Paul A. Rochelle, 200 !.Horizon Press. 

7. Environmen1111 Protection and l..lws by Jadhav and Bhosale, V.M.Homalaya pub!. House 
13 Bi<>d lverslty Assessment and Conservabon by PC Trtvedi, Agroboos pub!. 

38 ~~ _.,_::.2,; •. ___ .. _ _ ____ ...-J _________ .. ______ __ _ 
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DISCIPLINE SPECIFIC ELECTIVE 

............. ·-· ..... -............................. --....... --···----.. -·- .. ---....... ···--·-. --·-····. 
Analytical Techniques in Plant Sciences 

(Credits: Theory-4, Practical·2) 

THEORY (Lectures: 60) 

Unit 1: hnaging and related techniques (15 lectures) 

Principles of nucroscopy; Light microscopy; Fluorescence microscopy; Confocal microscopy; 
Use of Ouorochromes: (a) (b) * nl'g j: a ib&....,P 

• w; I 5 4 h zetz nd Scanning 
electron microscopy - ~n. o g M: 

Unit 2: Cell fractlonatlon (&lectures) 

Centrifugation: Differential and density gradient centrifugnt~on, sucrose density gradien t, 

CsCI2gradient, analytical centrifugation, ultracentrifugation, marker enzymes, 

Unit 3: Radioisotopes 

Uni t 4: Spectrophotometry 

li&ioo''' 1 i«••pp'i , n-in-bioloaic;al re$@l'ch 

Unit S: Chromatography 

(41ectures) 

(4lectures) 

(&lectures) 

Principle; Paper chromatography; Column c~romatography. TLC, GLC. HP~C. !on-exchange 
chromatography; Molecular sieve cl~romarography; Affinity chroinatography, ' 

Unit 6: Characterization of proteins and nucleic adds ( 61ecturcs) 

Mass spectrometry; X· ray diffraction; X-ray crystallography; Characterization of proteins and 
nucleic acids; Electrophoresis: AGE. PAGE, SDS·PAGE 

Unit 7: Biostatistics (15 lectures) 

Sriltlstics, data, population. samples, parameters; Representation of Data: TabuiM, Graphical; 
Measures of central tendency: Arithmetic mean, mode, median; Measures of dispersion: 

1 p , mean deviation~tand3rd deviation; Chi-square test for goodness offtt 

' 

40 
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Proctlcal 
' 
I . Study of Blotting techniques: Southern, Northern and Wes tern, DNA Rngerprl nting. DNA 

scquendng. PCR througl~ photogra1>hs. 

2. Demonstration or ELISA. 

3. To separate nitrogenous bases by paper chromatography. 

4. To separat.e sugars by thin layer chromatography. 

S. Isolation or chloroplasts by differential centrifugation. 

6. To separate chloroplast pigments by column chromatogrnphy 

7. To estimate protein con~nuation tl1rough Lowry's methods. 

8. To separate proteins using PAGE. 

9. To separati on DNA (marker} using AGE. 

10. Study of different microscopic techmques using photogrnphsfmicrographs (freez.e 
fracture, freeze etching. negative staining. positive mining. Ouorescencc and FISH}. 

11. Preparation of pcrmaneut slides (double staining}. 

Suggested Readings 

1. Plummer, D.T. (1996}. An Introduction to Practical Biochemistry. Tata McGrdW·fllll 
Publi.shing Co. Ltd New Oelht 3'" edition. 

2. Ruzin, S.E. (1999}. Plant Microtechnique and Microscopy, Oxford University Press, New 
York U.SA 

3. Ausubel, F. Brent. R., K1ngston, R. E,, Moore, D.O., Seidman, j.G. Smith, JA, Struhl, K 
( 1995). Short Protocols in Molecular Biology. john Wiley & Sons. 3"' edition .. 

4. br, ).H. (2012). Biostatisticai Analysis. Pearson Publication. U.S.A. 4'" edition. 

4] 
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DISCIPLINE SPECIFIC ELECTIVE 

Bioinformatics 

(Credi ts: Theory-4, Practic31-2) 

THEORY (Lectures: 60) 

Unit 1. In troduction to Blolnfonnotirs (S Leclllres) 

Introduction. Branches of Booinforrnatics, Aim, Scope and Research areas or Bioinformatocs. 

Unit 2. Databases in Blolnformnll cs (S Leclllres) 

lntroductoon. Boologir:ll Databases. Classofiration format or Biological Dat1bases. Biological 
Dawbase Rtt.rieval Systpm. 

Unit 3. Biological Sequen~e Catabases (25 Lectures) 

National Center for Biotechnology Information (NCBI). Tools and Databases of NCBI, 
Database Retrieval Tool. Sequence Submission to NCBI, B:1slc local alignment search tool 
(BLAST). Nudeotide Database. Protein Database, Gene Expression Database. EM BL 
Nucleotide Sec1uence Database (EMBL-Bank): lntroductoon, Sequence Retrieval, Sequence 
Submission to EMBL. Sequence analysis tooi~.DNA._ Bank.-otliJIID:~)IIiiti'OiliiCtfbliY 
fWPUt&utDDBI:-Oat& u m naLDDBJ 

Unit4. Sequence Alignments (10 Leclllres) 

Introduction, Concept of Alignment. Multiple Sequence Alognment (MSA}. MSA by CLUSTALW, 
Scorong Matrices. Percent Accepted Mutation (PAM). Blocks of Amino Acid SubstituUon 
Matrix (BLOSUM). 

Uni t S. Molecular Phylogeny (B lecture.s) 

Methods of Phylogeny. Software for Phylogenetic Analyses. Consistency of Molecular 
• 

Phylogenetic Prediction. 

(7 l eclllrcs) 

fbnna!Tt! 'II Dm1: re~lionslllp 
(,gMRl '-"thoiques In Dn•ll Design. Mocrobiolpno,.,....,ppllmtions.Crop_iJnprovcment 



••raclical 

l. Nucleic acid and protein databases. 

2. Sequence retrieval from darabases. 

3. Sequence alignment 

4. Sequence homology and Gene annoration. 

5. Construction of phylogenetic tree. 

Suggested Readings 

1. Ghosh Z. and Bibekanand M. (2008) Dioinformatics: Principles and Applications. Oxford 
University Press. 

2. Pevsner J. (2009) Bioinformatics and Functional Genomics. II Edition. Wiley· Blackwell. 

3. Campbell A. M., Heyer 1.. J. (2006) Discovering Genomics, Proteomlcs and Bioinformatics. 
II Edition. Benjamin Cummings. 

·---·-~---
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Unit I : l'lant Breeding 

Plant Breeding 

l Credit.s: Theory·4, Practlcal·2) 

THEORY (l.cchtres: 60) 

(10 lectures) 

Introduction and objectives Drccding systems: modes of reproductton in crop plants. 
lm1>ortant acluevemcnts and undesi rable consequences of plant breeding. 

Unit 2: Methods of crop improvement (20 lectures) 

lntroductton: Centres of origin and domestication of crop plants, plant genetic resources; 

Acclimatization; Sclcctton metltods: f'or self pollinated. cross pollina ted and vegetatively · "'-.:. 

propagated plants; ~lybridizauon . For self. cross and vegetatively propag<~ted plants -

Procedure. advantages and linutattons. 

Unit 3: Quantitative lnherit.mce (10 lectures) 

Concept, mechanism, examples of inherit:lnce of Kernel colour in wheat, Skin colour in human 

beings.Monogen ic vs polygenic Inheritance. 

Unit 4 : Inbreeding depression and heterosis 

Htstory. genetic basis of mbreeding depression and heterosis; Applications. 

Unit 5: Crop improvement and breeding 

(10 lectures) 

(t O lectures) 

Role of mutations; Polyplotdy; Distant hybridization and role of biotechnology in cro11 

improvement 

Practical 

Basccl on the above paper 

Suggested Readings 

1. Singh, B.D. (2005). Plant Breeding: Principles and Methods. Kalyani Publishers. 7m 
edition. 

2 Chaudhan, H K. (!984). Elementary Principles of Plant Breeding. Oxford - IBH. 
2..tcdttion. 

3. Acquaah, G. (2007). Prunciplcs of Plant Genetics & Oreeding. Blackwell Publishing. 



--

Natural Resource Management 

(Credits: Theory-4, Practical-2) 

THEORY (Lectures: 60J 

Unit 1: Natural resources: 

Definition and types. 

Unlt2: Sust:lln.able utilization: 

Concept, approaches (economic, ecological and socio·culru ral). 

UnltJ: Land 

(2 lectures) 

(Biecn•res} 

(8 1ecturcs) 

Utilization (agrkulrural, pastoral, horticulrural, silviculru rnl); Soil degradation and 
management 

Unit 4: (81ectures} 

Water Fresh water (rivers, lakes. groundwater. aquifers, watershed); Marine; Estuarine; 
Wetl:mds; Threats and ma11aKement strategies. 

UnitS: {12lectures} 

Biological Resources: Oiodiversity·deflnirion and types; Significance; Threats; Management 
str.uegies; nio-prospecting; IPR; CBD; National Biodiversity Action Plan). 

Unit 6: (6lecrures} 

Forests: Definition, Cover and its sigmficance (with special reference to India); Major and 
minor forestproducts; Depletion; Management. 

Unit 7: (6 1ectures)Energy: Renewable and non-renewable sources of energy 

UnitS (8 lectures) 

Contemporary practices In resource management EIA. GIS, Participatory Resour~e 
Appraisal. Ecological Footprint with emphasis on carbon footprint, Resource Accounting; 

Waste management 

Unlt9: 

National and international efforts in resource management and conser\'ation ( 4 lecru•·es) 



Pr;1ctical 

Estlmatmn of solid W3.'i1C generated by a domestic system (biodegradable and non· 
biodegradable) and 1ts impact on land degradation. 

2. Collection of data on forest cover of sped lie ~rl'a. 

3. Measu rement of dommance of woody spec1es by Dllll (diameter at breast height) 
ml'lhod 

4 Calculation and analysis of ecological footprint 

S EcologiGJimodcling. 

Suggested Readings 

I. Vasudevan, N. (2006). Essentials of Environmental Science. Narosa Publishing House, 
New Delhi. 

2 Singh. J. S .. Smgh, S.P. and Gupta, S. (2006). Ecology, Environment and Resource 
Conservation. Ana maya PubliGJtions, New Delhi. 

3. Rogers, P.P., }alai, K.F and Boyd. lA (2008). An Introduction to Sustainable 
Development Prentice Hall of India Private Limited New Oelh i. 

_______ ............... _ ...... -.... .,.,. ... _., .. _. 

' 
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DISCIPLINE SPECIFIC ELECTIVE tJ.v-J ~ 

Industrial and Environmental Microbiology 

(Cred its: Theory-4, Practical-2) 

THEORY (Lectures: 60) 

Un it 1: Scope of microbes in industry and environment 

Unlt2: Bloreactors/ Fermenters and fermentation processes 

(6 lectures) 

(12 J(>ttures) 

Solid-state and liquid-state (station~ry ~nd submerged) fermentations; Batd1 and continuous 
fermentations. Components of a typical bioreactor, Types ofbioreactors-laboratory, pilotscale 
and production fermenters; Constantly stirred tank fennenter, tower fermenter, fixed bed 
and nuidized bed bioreactors and air-lilt fermenter. 

Unit 3: Microbial production or industr ial p roducts (12 lectures) 

Microorganisms involved, media, fermentation conditions. downstream processing and uses; 
Filtrat io n, cen trifugation, cell dis ruption, solvent extraction. precipitation a nd ultrafiltratiOn, 
lyophilization, spray drying; Hands on microbial fermentations fo r the production and 
estimation (qualitative and quan titative) of Enzyme: amylase or lipase activity, Organic acid 
(dtrtc acitl or glutamic acid), alcohol (Ethanol) and anti biotic (Penicillin) 

Un it 4 : Microbial enzymes 11f Industrial interest and enzyme immobilization 

(8 lectures) 

Microorganisms for industrial applications and hands on scree11ing microorganisms for 
casein hydrolysis; starch hydrolysis; cellulose hydrolysis. Methods or immobilization, 
advantages and applications or immobilization, large scale applications of immobilized 
enzymes (glucose isomerase a nd penicillin ~cylase) . 

Unit 5: Microbes and quali ty or environment ( 6 lectures) 

Distribution of microbes in air; Isolation of microorganisms from soil, air and water. 

Unit 6 : Microbial flora of water. (8 lectures) 

Water pollution, role of microbes in sewage and domestic waste water treatment systems. 
Determination or BOD, COD, TDS and TOC of water samples; Microorganisms as indicators of 
water quality, check coli for:, and fecal coliform in water samples. 

Unit 7: Microbes in agricultu re and remediation of contaminated soils. (8 lectures) 

Biological fixal'ion; Mycorrhizae; Bloremcdialion of contaminated soils. Isolation or root 
nodulating bacteria, arbuscular mycorrhizal colonization in plant roots. 

~ ~~ 

~ 
--------·- --·--------·······-- -
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Prnctlcal 

l .Principles and functioning of instruments in microbiology labor.~ tory 

2.Hands on sterilization techniques and preparation of culture media. 

3. A visit to any educational institute/ industry to see an Industrial fennenter, and other 
downstream processing operations. 

Suggested Readings 

1. Pelzar, M.). Jr., Chen E.C. S., Krieg. N.R. (2010). Microbiology: An application based 
approach. Tata McGraw Hill Education Pvt Ltd~ Delhi. 

2. Tortora, G.).. Funke, B.R., Case. C.L (2007). Microbiology. Pearson Benjamin Cummings, 
San Francisco, U.SA 9th edition. 

\} 
\i~ ~~a\~ 
~"( -------·-------------------

·· ···-~--

' 

' 
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DISCIPLINE SPECIFIC ELECTIVE 

···-···--·----------·--·-···-- --·--·····--- --·- -·- ·-·----·-···---··· 
Biostatistics 

(Credits: TIIeory-4, Practical -2) 

THEORY (Lectures: 60) 

Unit l:Biosmtistics (121ectures) 

nenwpgn . sg usriel metluvff t •s*E llJiucijpj&s. Variables · lftllb£Gia ilfnts}'6nf<1tmts. 

Unit Z:Collection of data primary and secondary (12 lectures) 

Types and methods of data collection procedures · merits and demerits. Classification 
.-1 tabulation and presentation of data· sampling methods. 

Unit 3:Measures of central tendency (14 lectures) 

Mean, median, mode, geometric mean - merits & demerits. Measures of dispersion -4111!€? 
standard deviation,ili€SrFdi¥M lion, -~l'l!llnlin ~"'liM il~its; ffioen 

~ 
Unit 4 :Correlation (12 lectures) 

Unit S:Smtistical inference 

-"'- Hypothesis ·simple hypothesis · · chi square test. 

(10 lectures) 

Practical 

1. Calculation of mean, standard deviation and standard error 

2. Calculation of correlation coefficient values and finding out the probability 

3. T·test and Chi square test for hypothesis testing 

Suggested Readings 

L Biostatistic, Dannie!, W.W., 1987.NewYork. John Wiley Sons. 

2. An introduction to Biostatistics. 3rd edition, Sundarrao, P.S.S and Rtehards, ). Christian 
Medical College, Vellore 

3. Statistical Analysis of epi:lemiological data, Selvin, S .. 1991. New York University Press. 4. 
Statistics for Biology, Boston,llishop, O.N. Houghton, Miffiin. 

5. The Principles of scientific research. Freedman, P. New York, Pergamon Press. 

") ~\;\· 49 - --- / ;y.,x~s. ---·-·-·----· ·-·-------.. ---------·---.. --·---·---·-·-------
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SKILL ENHANCEMENT COURSE 
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SKILL ENHANCEMENT COURSE 

Biofertilizers 

(Credits: Theory 2, Practical Training/ Field visit ·2} 

THEORY (Lectures: 30) 

Unit 1: General account about the microbes used as biofertilizer - Rhizobium - isolation, 
identification, mass multiplication, carrier based inoculants, Actinorrhizal symbiosis. 

( 4lectut·es) 

Unit 2: Azospirillum. isolation and mass multiplica~on - carrier based inoculant, 
assodativeeffect of different microorganismsAzotoboccer: classification, characteristics -
crop responsetoA.zotobocter inoculum, maintenance and mass multiplication. 

{8 lectures) 

Unit 3: Cyanobacteria (blue green algae), Azolla and Anabaena azollae association. nitrogen 
fllGition, factors affecting growth, blue green algae and Azolla in rice cultivation. 

(4 lectures) 

Unit 4: Mycorrhizal association, types of mycorrhizal association, taxonomy, occurrence and 
distribution, phosphorus nutrition, gTOwth and yield- colonization of VAM - isolation and 
inoculum production of VAM. and its influence on growth and yield of crop plants. 

(8 lectures) 

Unit S: Organic fanning - Green manuring and organic fertilizers. Recycling of bio· 
degradable municipal, agricultural and Industrial wastes - biocompost making methods, 
types and method of vermicomposting- field Application. ( 6 lectures) 

Practical/ Training/Field visit 

Based on Theory paper 

Suggested Readings 

1. Dubey, R.C.. 2005 A Text book of Biotechnology S.Chand & Co. New Delhi. 

2. Kumaresan, V. 2005, Biotedmology, Saras Publicatlons. New Oelht. 

3. john jothl Prakash, E. 2004. Outlines of Plant Biotechnology. Em kay Publication, New 
Delhi. 

1·. Satlte, T.V. 2001 Vcrmlculture and Organic Farming. Day a publishers. 

S. Subha Rao, N.S. 2000. Soil Microbiology. Oxford & IBH Publishrrs. New l)elhi. 

6. Vayas.S.C. Vayas. S. and Modi, II.A. 1998 Bio·fertilizers and organtc Farming Akta 
Prakashan, Nadiad \ ~<\) 
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Herbal Technology 

(Credits: Theory 2, Practical Training/ Field visit -2) 

THEORY (Lectures: 30) 

Unit l :Herbal med1d nes: history and scope · definition of medical terms • role of medicinal 
plants in Siddha systems of medicine; cultivation · harvesting · processing • storage . 
marketing Jnd utilizal'ion of medicinal plants. (6 Lectures) 

Unit 2: Pharmacognosy· systematic position medicinal uses of the following herbs in curing 
various ailments; Tulsi, Ginger, Fenugrrek. Indian Goose berry and Ashoka. (6 Lectures) 

Unit J:Phytochemistry • active principles and methods .of their testing • identification and 
utilizaUon of the medicinal herbs; Cad10ronthus roseus (cardiotonic), Withania som11i[era 
(dn1gs acting on nervous system). Clerodendron phlomoides (anti -rheumatic) and Centella 
asiacica (memory boos ter). (6 Lectures) 

Unit 4 :Analytical pharmacognosy: Drug adulteration · types, methods of drug evaluation -
Biological testing of herbal drugs · Phytochemical screening tests for secondary metabolites 
(alkaloids, Ravonoids, steroids, triterpenoids. phenolic compounds) (8 Lectures) 

Unit S:Medicinal plant banks micro propagation of important species (Withania somnifera, 
neem and tulsi· Herbal foods-future of pharmacognosy) (4 Lectures) 

Practical/ Training/Field visit 

Based on Theory paper 

Suggested Readings 

1. Glossary of Indian medi.:inill plants, R.N. Chopra, S.LNayar and I.C.Chopra, 1956. C.S.I.R, 
New Delhi. 

2. The indigenous drugs of India, Kanny, Lall, Dey and RaJ Bahadur. 1984. International 
Book Distributors. 

J. Herbal plants and Drugs Agnes Arber, 1999. Mangal Deep Publications. 

4. Ayurvedic drugs and their plant source. V.V. Sivarajan and Balachandran lndra 1994. 
Oxford IBii publishing Co. 

5. Ayurveda and Aromatherapy. Miller, Light and Miller, 13ryan, 1998. Banarsidass, DeihL 

6. Principles of Ayurveda. Anne Green, 2000. Thomsons, London. 

7. Pharmacognosy, Dr.C.K.Kokate et al. 1999. Nirali Prakashan. 

J v~~ 
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Medicinal Botany tJ 
(Cr e d its: Theory 2, Practical Training/ Field visit -2) 

T HEORY (Lectures: 30) 

History, Scope and Importance of Medidnal Plants. Indigenous Medicinal Sciences; ~ 
Definitionand Scope-Ayurveda: History, ongin, panchamahabhutas, saptadhatu and tridosha 
concepts, Rasayana, plants used in ayurvcdic treatments, Slddha: Ongin of Siddha medicinal 
systems, Basis of Siddba system, plants used in Siddha medicine. Unani: History, concept 
Umoor-e- tabiya, tumors treatments/ therapy, polyherbal fonnulations. (10 Lecrur e s) 

Unit 2: 

""-~-Conservation o£-endangered and endemic medicinal plants. ~cfin ition: endemic and' 
endangered medicinal plants, Red list critel'la; In situ consen'<llion: Biosphere reserves, 
sacred groves, National Parks; Ex situ conservation: Bota nic Gardens, Ethnomedicinal plant 
Gardens. Propagation of Medicinal Plants: (6 Leclll res) 

Unit 3. 

Objectives of the nursery, irs classification. important components of a nursery, sowing, 
pricking. use of green house for nursery production, propagation through cutti ngs, layering. 
grafting and budding. ( 4 Leclllres) 

""'- UniH : 

Ethnobotany and Folk medicines. Definition; Elhnobotany in India · Methods to study 
ethnobotany; Applications of Ethnobotany: National interacts, Palaco-ethnobotany. folk 
medicines of ethnobotany, ethnomedicine, ethnoecology, etl111ic communities of India. 

(6 Lectures) 

Unit 5 

Application of natural products to certain diseases- jaundice, cardiac, infertility, diabetics, 
Blood pressure and skin diseuses. (4 Lectures) 

Practical/ Tralning/ Field visit 

Based on Theory paper 

Suggested Readings 

• 

1. Trivedi P C, 2006. Medicinal Plants: Ethnobot<lnical Approach, Agrob•os,lndia. 

2. Purohit and Vyas. 2008. Medicinal Plant Cultivatio : A Scientific ApproacJ1, 2"" edn. 
Agrobios, lndi~. ~ 
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Plant Diversity and Human Welfare 

(Credits: Theory 2, Practical Training/ Field visit -2) 

TllEORY (Lectures: 30) 

Unit 1: 

Plant diversrty and its scope· 

theecosystem level. 
n 

- nattlill, Uses lSi U 

Unit 2: 

Genetic diversity, Species diversity. Plant diversity at 

and cultivate~, \j.!¢P9 . reS':1ntf1JSB'idl 

!ton:t ~-., 
(81ectures) 

Loss of Biodiversity: ~IUIUG4ivei5i~J~~ diversity, J;oss"o(.ecosjii~m 
llliwenitY.~ L9ss Ohp'ObfodiYersity, Projected scenario £or b iodiversity loss, 

Unit 3: 

Conservation of Biodiversity: Conservation of genetic diversity, speciesdiversity and 

ecosystem diversrty,/n situ and ex situ conservation. 

Unit4: 

Practical/ Training/Field visit 

Based on Theory paper 

Suggested Readings 

(81ectures) 

Knshnamurthy, K.V. (2004). An Advanced Text Book of Biodiversity • Principles and 
Practices. Oxford and IBH Publications Co. Pvt Ltd. New Delhi 

~~/#~ 
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Mushroom Culture Technology 

(Credits: Theory 2, Practical Training/ Field visit -2) 

THEORY (Lectures: 30) 

Unit 1: introduction, history. Nutritional and medicinal value of edible mushrooms, 

Poisonous mushrooms.Typel' .)f tdlble mushrooms available in India - Volvoriel/a volvaceo, 
Pleurotus dt:inopiliarus, Agaricus bisparus. (S Lectures) 

Unit 

u.llilt'(Diatllled house) tel' sprnye • tra ,=smaJt;:poJyd!e b g. Pure culture: Medium, 
sterilization, preparation of spawn, multiplication. Mushroom bed preparation · paddy straw, 
sugarcane trash, maize st.raw, banana leaves. Factors affecting the mushroom bed 
preparation· Low cost technology, Com posting technology in mushroom production. 

(12 Lectures) 

Unit 3: 

Unit 4 :Food Preparation :TyDcs of foods prepared from mushroom.Research Centres · 

National level and Regional level Cost benefit ratio · Marketing in India and abroa<!, Export 

Value. (S lectures) 

Practical/ Training/Field visit 

Based on Theory paper 

Suggested Readings 

1. Marinmthu, T. Krishnamoortlw. A.S. Sivaprakasam, K. and Jayara;an R (1991) Oyster 
Mushrooms. Department of Plant Pathology. Tam1l Nadu Agncultural University, 
Coimbatore. 

2. Swami nathan, M. ( 1990) Food and Nutrition. Bap11CO, The Ban ga lore l'rinting and 
Publishing Co. Ltd., No. 88, Mysorc Road, Bangalore · 560018. 

3. Tewarl, PankaJ Kapoor. S.C., ( L988). Mushroom cultivation. Mittal Publications, Delhi. 

4. Nita Dahl (198>1-1988) II and book of Mushrooms, II Edition, Vol. I & Vol. 11. 

~ 
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SKILL ENHANCEMENT COURSE 

Intellectual Property Rights 

(Credits: Theory 2, Practical Training/ Field visit -2) 

THEO RY (Lectures: 30) 

(21ectures) 

Introduction to intellectual property r ight (IPR)I: pt 
a.n scope - mpomnt 

Unit 2: (3 Lectures) 

Patents: Objectives. Rights, ~~il\slili \II!IID!IIIII!!!en!!S'- #1004itli!#bl%6t5intll'g 

Unit 3: 

Copyrights: f 

Unlt 4: (3 Lectures) 

Trademarks: ~lMnt. Pisslng o , 

Unit 5: 

Geographical lndicntions: 

(3 Lecnares) 

M . 

IJIIII!II:~ POSitii!JI. 

Unit 6: (4 Lectures) 

Protection of Traditional Knowledge: Objective, Concept of Traditional Knowledge, 

Unit 0: 

~ "~ 

(2 Lecn~res) 

(2 Lectures) 

es::::;&!!t::';)/i~l'rOtftmi!Lo()bJKti~ J~liOI 

iDJIBI' .. Idonai"'Posl :arflllts I!I'R!IP9ai1Mndia. Ri&lats of Carmel$. Brtak!l •!!d 
j chfb;:Nat!Onil s- bank. 8~Hllartng.Protection of Pl:tnt V11r1Hfe'S and Fa~ 

8hts Act, 2001. 

~\\~~ 
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Unit 9: (4 Lectures) 

iiteflectuaiJ!roperly Rlghts~pucu...Softwi{U{Id 

llii~iettii@F;irope:fffBDiilii~~iRI Data Pro;c.ICdl!Cdoniiiii;-::IP~tiDIMiliiii!Cirtlil"~•l u Uaats!iMI:IIIi&"'-.duPs. 

Pr.~ctlc:al/ Tr.linlng/Field visit 

Based on Theory paper 

Suggested Readings • 
1. N.S. Gopalakrishnan & T.G. Agitha, (2009) Principles of Intellectual Property Eastern 

Book Company, Lucknow. 

2. Kerly's Law of Trade Marks and Trade Names (14tll E'dition) Thomson. Sweet & 

MaxweeL 

3. Ajit Parulekar and Sarita D' Souza, (2006) Indian Patents Law - Legal & Business 
Implications; Macmillan India Ltd 

4. B.L.Wadehra (2000) Law Relating to Patents. Trade Marks, Copyright. Designs & 
Geographical Indications; Universal law Publishing Pvt. Ltd,. India. 

S. P. Narayanan (2010) Law of Copyright and Industrial Designs; Eastern law House, Delhi. 
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