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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. 
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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 

"' .. -
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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-Ill 
..... . _ ............... .. ................... . ... ····-······ ·---· -- - - ..... .............. ,.._. ...... 0 ....... ..... . -····· --••• 

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 
·---••••* •••••-·•ou .-.._,. ..... _, •• _ 
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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!. 
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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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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. 
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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 \ ~<\) 

~ \~};v,;o\~ ~-PI~ y ';)> " 
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SKILL ENHANCEMENT COURSE r-' ()vf'~ 

c... 

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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SKILL ENHANCEMENT COURSE 

-----------------·--------·-------------·--· ---·-···o·--,- ·r·-~ 

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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