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Preamble

Over the past decades the higher education system of our country has undergone substantial
structural and functional changes resulting in both quantitative and qualitative development of
the beneficiaries. Such changes have pained momentum with the introduction of Choice Dased
Credit System (CBCS) which further expects leaming outcome based curriculum in order 1o
maximize the benefits of the newly designed curriculum. The leaming outcome based
curnculum in general and in Botany in particular will definitely help the teachers of the
discipline to visualize the curriculum more specifically in terms of the leaming outcomes
expected from the stidents at the end of the instructional process. It is pertinent to mention here

that the purpose of education is to develop an integrated personality of the individual and the
educational system provides all know ledge and skills to the learner for this.

The template as developed has the provision of ensuring the integrated personality of
“tudents in terms of providing opportunity for exposure to the students towards core courses,
discipline specific covrves, peneric elective courses, ability enhancemant courses and skill
enhancement courses with special focus on technical, communication and subject specific skills
through practical and other innovative transactional modes to develop their employability skills.
The template of leaming outcome based curriculum has categonically mentioned very well
defined expected outcomes for the programme like core competency, communication skills,
critical thinking, affective skills, problem-solving, analytical, reasoning, rescarch-skills,
teamwork, digital literacy, monal and ethical awareness, leadership readiness and =0 on along
with very specific leaming course outcomes at the starting of each course. Therefore, this
template on Leaming Outcomes based Curriculum Framework (LOCF) for B.Se. with Botany/
Botany Honors will definitely be a landmark in the field of outcome based curriculum
construction.
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1. Introduction

(T caricudum framework for the techelor-level program in Dotany is developad keeping in
e of the shadent contric learning pedagogy, which is entirely outcome-otiented and curiosity-
diven To avoud rote -leaming spproach and fonter amagination, the curriculum i3 more leaned
mﬂﬂMﬂmNMM“mww
whereby practical application of theoretical concepts is taught with substantial coverage of
praxtical and field works. The platform aies at equipping the pradustes with necessary skills for
MMmmwﬁMﬂ_ﬁ#ﬂhHﬂuMh
tmuﬂdmnwhmmnmmmmmm
thinking, bmic prychology, scientific reasoning, moral ethical reasoning and 10 on, qualification
mu::wﬂ:mwﬁuu&%&humhmin;mh
:ummmwmmwmummw
counes, pedagogical methods and avsetwment methods. While designing these frameworka,
mﬂmnhﬁmmhwmmmh_
wnummhm-ﬁmmam::ﬁmrmm
mmdmwmummnww
MLMlﬂuﬂHhWMhmkmwuh
mnhmm:mhndkhmw‘hmmm&
mlmtdmmnﬂumﬂﬁmlnnvmhhﬂmhwrﬁ:ﬂmm’
mun:uﬁnmhhndindh-m;hmﬁnﬁmﬁn-ﬂmm*lin-ﬂ
mawmm-:mmmu-wmm
mmnnm-nmm-:mmmmmum
mmnmmﬂmﬂhhmmmmmm
m.imwlamﬂmmmhﬂuhanNﬁﬂthﬂhn
mhlﬂﬂmlmumhﬁqmﬂm.
Albma:
To tnesform cunculum info outcome oriented scenario
To develop the auriculum for fostening discovery-Jeaming
Tuqipﬂ:mﬂeminmlvthﬁcipdhmpuﬂmmhh
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2. Learning Outcome Based Curriculum Vis- A -Vis Objective
Based Curriculum

Camculum s the heart of sy cdocationsl systom. It can be fecused athar 10 schecve
the obyectives of cach cowme of the prograseme or oa the xpecied loarmng culcomes from
cach course. The obyective based carnculumn refens 1o the overall Lrprts 0 be scleesed trough
curncubum wisch sy be loag lom o wmmodiale Ou the ofhor band, e loamng oulcome
bamad camcubum 6 very specific n satare @ tores of changes i the coguitive, affective and
peychamotor bohavion of the stadonts as a rossll of thar caposure 1 the cumculum. The outonme
based camculum provides the tacha very specific targets which be can achicve Broagh the
sclocted mstnactiocal process = coapared o the objective based curnculum wach provides
pemeral outcomes,

of the students whoreas obpective based cwriculum focusses oa caly providiag Lsowlaler
the stademes. s other wonds, haghar copmtive akills are doveloped throagh loarming cutcome
based cumculem Heoce, it o prefemed 10 develop learning outcome basad comnaulen whach
will provide specitic Curectioas 1 the icacher with respect 1o the ranssction process asd o pected
changes @ the bebuvior of the stadonts as well.

a.  Nature and extent of the B.Sc Botany Programme

Botany, s taliicaally delizstad cpastemolopically, o the brosd disipline encuvanpusun
vanous sabyects wyvolved with the sady of plants. Emphasis has been ahifted 1o modern soence
sl the codt of traditiceal botary Thes shift © discussed at vanows forums. There s need to
balance the tradational bocaay aad yxoosag modern computational and applied approach.

In view of abowe, adoguate balance of lopica i3 proposed duplaying latess APG IV
based pliylogenetic sysicmstics of plants covermg bigher planta, lower plaats, squatic (frouh
and manne walcr) pluot, satwe’ Geld study, fxctional aspects of vanous cellular procevses
of plasts, molccule posctcs and moedon tools ie lisse culture, ponctic enpecning aad
computatiosal wacien ae regarad o be istrodeced o undarpradesie level

Tha modifiad syllaben has been draflad W cmable the sudents © equip for matnal
level competitive cxams that Bey may attompt i futwre To onsare mplomentation of 3
balatic pedagog:cal padel, several allaed ducipling are covered imtroduced i s lrascwon,
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o hdieng Chemmntry, Mathemmatics snd & mumber of peneric, and ability enbamcrent Shectves
2 ndlitamn, erployatality of It S¢ Botary praduate i piven dor importamsce s’y that esr core
Competency @ the mbject matter, both theoretical snd practical, is el To cxpond e

wﬂm.mdnmm counes are alw trodoced m ths
frassework,

b. Mmﬂhchthr':dmupm:nnmhﬂnﬁny
mhﬂ—ﬂhﬁwt&pum_-hn

Ifom-mhmmdrnlnpnnatofimm-n
hhmu-t.ﬁhhwﬂuupbﬂnmnfmd-h
fmrrmt.rlhhﬂn:_hpn-mhﬂnlmh

1Tnm*hh1ﬁﬂﬂlﬁr.hﬁﬁmﬂm:InﬂuHrmmﬂlel
whhmﬂ:wwnmﬂwm.ﬂtmmyMu

mnuﬂmﬂmm-ﬂhMmanhfuﬂmm
further docrpline-specifa m-ﬂ-ummmwmﬂm

J.Tnmﬂdnmm-hhmﬂmﬂmmm
tmwmmmdmm

4 Tumhlt&p“mh-ﬂunﬂnm“w
Crammatens, epeoally UGC-CSIR NET aod UPSC Civil Services Exammation

3. Program Learning Outcomes

mmmmumn&nm]m shomld be able 1o
e

Cmmmpﬂmq:hhn-immmm m the mubject
Botany, and m sllied sobyect sreas

charsctmaticy ﬂhnlt;*-df-p}ndhﬂnlmm
aod pymeetperma) plamts

. W S W S . e s > > 2 B2 >
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mmﬂhﬁhuﬁ-m#mﬂ-ﬂmnﬂm
metabolism, concepts of gone, ponome and how organsm’s function &
mfuescad & the cell, tssue and omgan level

Sandents willl be able t understand adaptation, development and belavior of
different forms of life.

The uadorstanding of nctworked life oo carth and tracing the encrgy
pyransds through outnent flow is expected from the students.

Students will be able o demonstrate the apauncatal techmgues asd
methods of ther arca of spocialization w Botaay.

“Analytical ability: The studeats will be able to demonstarte the knowledge @

undentanding rescarch and addressing practical problens.

Application of vanous scentific mcthods 1o address different questions by
focmulating the hypothesis, data collection and critically analyze the
data 10 decipher the degree o which their scicntific work supports thear
hypothesis.

Critical Thinking and problem solving ability: As iscreased
understanding of fundamental concepts and thewr applications of scicntific
pmphuupﬂdnhﬂdnfthhm.m-iubmnmumnl
thinker and acquire problem solving capabilitics.

Digitally equipped: Students will acquir dipital skills and integrase the
fumdamental coacepts with modem wols.

'Ethical and Psycological streagthing: Stdents will also swengthen their

cthical ard moral valucs and shall be able 1o deal wath psycholopical weaknoues.

Team Player: Students will lcam team workmasship 1 onder to serve efficiontly
mstinationa, indastry and socacty.

Indipendent Learner: Apan from the subject specific skills, geacnc sdalls,
n;tuuymbu_y.hmmmulﬂdmmhmﬂy and
shalls for further higher stundics, compehlive examinalions and cuployment
Learnmg ostcomes based cumculum would cnsure equal acadenuc standands

scivas Use country snd beoader picture of thew
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competenony. The Racickr progam m Botary and [Dotamy bonours may be
mwoo-dicplinay o mmitxdncplmary.

4. Course Learning Qutcomes

Thmluu;m::nﬁpdrﬂmhﬁ;mmbﬂh
e speaific-to-specific counses offered m 2 program. The counse bevel leaming shall be reflected
2 program level learmng. The core courses shall be the backbone of this framework whereas

hmhﬂmmm-ﬂmﬁ-ﬁmmhmﬂ
ﬂtﬂmuﬂnm.mmﬂuhmmmﬁw

with exch other 1 stated below
[ Care Course (CC)
Prozramme cljcc|cc|ccjoc jocJec[ecJec [ec JecJee o Joc
m-m.nlzsxss*rl!mnuuu
Cere SRR CECECECECECE B )
| Critscal B8 |9 8 5] NN (5] 5]
| Ihakmg J_
Amalvtacal £ 88 B9 |2 (e 5] = (5] (5]
Revezrch- AR CECECECE R ® |8 |
whilly
rmaﬁaaa'ﬁnnraﬁ"ﬂn
[ Discipline Specific Elective (DSE)
| Programme DSEI | DSE? |DSE3
| Onteornes
Addtional Acder=e | ) 5] [5]
Lhmkﬂ’t
Probiem- solviag iE S 5]
| Additional = 5 dﬂ

=] =]

5 -
'
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Generle Blective Counses (GEC)
Programme GEC 1 |GEC2 | GEC 3 | GEC 4
Oulruemes N
Additional B 5] %] i
Academic
| Knowledge _
Exposure beyosd (%] (] i %)
Sociok
Problem- solving e (%) %)
Analytical i 5] %] (%]
rrasoaung
Ability enhascoment Comrse
Pregramme | AEC | [AEC2 [AECI [ABC 4 [ AECS
Ouicomes
Addiional | E1 a 5} 5] (%)
Acadcouc
Kaowhed e ]
Psychologica & [%] g
| dlalls
Problem- 5] %] % 5]
| solving :
SLill Enbancement Course (SEC)
Pregramme | SEC! | SEC2 |SEC)Y | SEC4 | SECS
Oulcomes B
Addstaonal B B2 i %) i
Kaowiledge
cahanccmenl _ _
Exposure %) 5] 5] &) %)
beyood
: : - w
Amlynal  |& | @ i
reasoning =
Digatal 5] 5] =]
Lieracy =
Mozl and |ED 5] i E
ctbscal
A AT
" %ﬁgﬁ A—
Q\ - sl .
‘."‘.i ‘/ ' _‘F‘..."\‘;1l
L “ﬁ& ‘(""-.-
Mﬁ:‘.rf
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The core courses would fortify the shmdemts with indepth subyect knowladge
crmcurrently, the discpline speaific dectrves wnll mdd additiconl knowledgs sbout applaed
anpects of the program = well = s spphicability in both scadermsia and industry. Generic electives
will isfrodece integration among vanows interdaciplissry comrses. The skill enbancement
comrves would further add additional siulls relsted 10 the subject o well 21 other than subject. In
brief the stadent pradested with thas type of curriculum would be able 1o discrminate subyect
knew inlpe along with secesaary shulls 1o suflice thewr capabilities for scaderua, ctreprencunbep
2o Idumstry

S. Teaching Learning Outcomes

The leaming cutcomes based courve curmicubum framework of bot=ry is devigned to
mmmwr:wnﬂ-mmurmm.m
scxdermc and professsonal shills regured for botary-based profamont and jods st ahio offered
by same course i an cvtraordinary way In sdditson, the learmng cxpenences parosd from thus
course should be dewgned and implemented for coptive development in every stadent. The
practical sssocrated whm:mhdnhm-w-wnﬁhnh-
learmeng procens \'mﬁwdlmhﬂh'_mﬂtdhh“h
xmhm.mmnhﬂ_hﬂh-mmﬂn&hm

e,

Clats lecmarey

e

SR S &

W
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Practcum, amd progect-hased learmng
Fiekd-based leaming

Substanta] lahoratory-based peactacal componenl and expeniments

Games

Techaology csblod lamng

Internatup 10 wdustry, asd rescarch establishments.
The effective teaching straicpies will alw noad 1o be adopiad o develop probleam-solving salls,
baghar-arder skills of reasoning and ssalyus. The dosignad course alio encourages fostering the
socal valuesfesponsbiliy for saustuning aad protecting Whe surrcunding caveosment for
wmproved living conditions. A learners centne and active participatory pedagogy shall be introduced
in the framework.

6. Learning outcomes- based curriculum framework for B.Sc.
Botany (Honours)

@) Hallmark Attributes of a Botany Graduate
Halloark attnbutes of botasy graduate under the outcome -based teachung - learnung

framewuk may encompass the followsag

® Coic cumpeleacy: The botany pradustcs are capociad o know the funcdamentsl
concepts of botasy sad plest socnce. Thoe fundunental conoepts woeld reflect
the latest understanding of the fickd, and therefore, are dymamsc is matre aad
roguure froguent aad tme-bouad revisioas.

e Communication skills: Botaay paduates are expected 10 possess nummum
standands of communication skills expocted of a scaence praduate in the country.
They are expeciad © read and understand documents with in-depth analyses
sad lopical arpumests. Geaduales are cxpoctod W be well-vered i speakang
and commmnicating thar sdeafindngicoacepts 10 wider audience

e Critical thiaking: Botay praadestes are cxpectod 1o know basics of cogntive
cogant sucnlific arpuments.

® Paychological skilly: Graduates are expected 10 possass basc pevchological
shalls reguired 1o Bxe the world at Large, as well & the shalls o deal with
mdividaals aad stdents of vanouws sociocultural, cconomee and edecatioss)

Y 8

b e
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vitl. To think amy spply enderstanding of the subyect of plant sciences i idestifymg
the problerm which can be solved trough the we of plants

. To think of the adopting expertise in plant structure, furctions and solvethe
problams of envirvnment, ccology, sustainable development, huager.

®
L]

P T Y. YT P PP PP Y FEF Y EEY F L

) Distribution of different types of courses with their credits for B.Sc.

: Botany (Honors)
| Semester | Core GE |DSE | AEC | SEC | Seminar | Dissertation | Intermbip | Addition-al
Comnes [() (O (D | | (m (n Credit
(N Couryes
_ o (Options. )
L Cl GE1 AEC] | SECI
- Q2
n (& GE2 AEC2 | SEC2
| [ 1 |
m cs GES AECS T
% |
SR O 2 l
S (o GE4 AECA |
o
T R |
' (&1 DSE | AECS ) -
{ C12 DSE?
Vi {EI: DSES Seminar | Disertation
Sy Latermbip
t'mxr;‘-- 1 —
Credits 14xs 495 |5 |25 |22 |2 7 6
P oo lemlas [go) |@
*eCourses [5223 [149[1119 [0746 | 0293|0149 | 0522 04,47
"'\M‘tmsﬁmﬁdhvﬂnﬂ-hﬂmum;mmm_ 11 Ircu of Core
(.‘m.Ifhmnnotmﬂhmmmhﬂmﬂtdmhr.wﬁrmgﬁcm‘m

m.mmmwhuﬂudnm;phﬁmu sach course related 1o subject
nmniihbk.mﬂmclphfwn.ﬂrmmm%mnhrm .

S
J
J (
- N

- N
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7. Course Structure at a Glance
(a) Care Courses

[LOCY FOR UG IN BOTANY

Sr. Name of the course Type of T | P |Crediss
Ne counse
L | Piyculogy asd Microbsology | Case course 02 5
2 | Bwaolecules and Cell Biology Cove course 0|2 5
3| Mycology aad Phylopathology Core coune 0)2 5
4 |Archegonuatac - Bryophytes, Prendophytes, Core counse 0|2 5
Crymmosper it
5. |Asatomry of Angiosperms Core course 0|2 5
& | Ecosomuc Botusy sod Plust Resource Core course 0|2 5
Wnilizasi
7. | Genetaes and Cyrogenctics Core course 0|2 5
8 |Molcecular Biology Coee course 0]2 $
9. |Plamt Ecology and Phytogeography Core coune 0|2 5
10 | Plast Systcmatics Core course 0|2 5
11. | Plast Piysiology Core course 0|2 s
12 | Plant Mctabolise Core course 012 §
1. | Beodiversity and Conscrvatioa Core coun 012] s
14| Reproductive Buology of Aagiospenns Core course 012 5

12
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(b) Discipline Specific Elective Course

11

SN |Name of the courye Type of courye P

] Plart Ihotechnology and Genetic Discrpline Specific z
tresneenion Elective Course

2| Plant Brochemstry Discapline Speeafic .
Elective Course

3 Research Methodology Discaphine Specafic 2
Elective Course

4 Brostatities Discipline Specific 2
Elective Course

s Natural Resource Management Discipline Speaific b
Elective Course

f Indutrial and Environmental Dhscapline Specific 2
MW Elective Course

7 |Aquatic Botany Drscipline Specafic 2
Elective Course

0 Piomnformatscy Discipline Speaific 2
Elective Cowrse

] Elemaents of Mant Dreediag Discpline Specific 2
Elective Course

10 Bro-Analytical Techmqaes Discipline Speaific 2
Elective Course

#;‘c.' 4
=
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(¢) Generic Elective Courses

Sr.  |Name of the course Type of course F |Credits

NT Food Science Genenc Elective Counses 2 5
2 |Commumity Forestry Genene Elective Counes 2 5
3 |Sead Techaology Ganene Elective Courscs 2 5
4 |lndestral Microbiology Generxe: Elecuve Counes 2 5
5 |Plast-Mocrobes Ltcraction Genere Elective Counses 2 5
6 |Global Clhigute clunge Genene Elective Courses 2 5
7 |Plant Diversity aod Human Welfare | Genenc Elective Courses 2 5
§ |Esvucamcatal Protccuon Genene Elective Courves 2 5
9 |Ensvuoamental Toaxciry Genere Elective Cousnses 2 5
10 |Eovircamental Miciobiology Generc Elective Counses 2 5
11 |Algal Biotechoology Genenc Elective Councs 2 s

‘."_ oA
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(d) Ability Enhancement Courses

5“: Name of (he course Trpe of course LT |F|Credits .

1 Mustroom Caltsre Technology Abnlity Enhancement 21010 2 '
Courses

2 Madicmal Botany Abality Enhancerent 2|jojo| 2 ‘

3 Plants i Traditsonal Systerms )

] 1 of ' ‘

% Attty Fahancement 2|jo|o| 2

4 Guod Laborstory Practsces Ability Enbancement 2|l0}0 2 !
Courses

§ |iatellecnsal Property Rights Ability Enhancement 2]o0fjo| 2 i
Counes

6 Hestory of lsdem Scrence Ability Enhancement 21010 2 II
Couwryes {

.
. F T % F .3 ra

J K
J 4
J 6
il
¢
) e
QO €
D
Q ¢

15




’i

|LOCF FOR UG IN BOTANY

(¢) Skill Enhancement Courses

- L - r - -

W W' "L . W W

v w

Se. | Namme of the course Type of course L [T [P |Credis
Na.
1 Botanscal Garden 2ad landscaping | Shll Enhancement 2 ]|ojo 2
Courses
2 Agriculture and Food Microbsology | Skall Esbaacement 21010 2
Councs
3 Bio-fertilizers Skll Enbancement 2 |0}|0 2
Courses -
4 Habal Techuology Skull Enhancement 2 190]0 2
Courcs
5 Eaviroamental unpact analyus Skill Enbancement 2 190]0 2
Councs
6 |Floriculture Skl Eabanceinent 2 [o]o | 2
Cournes
7 Forensic Botany Skill Enhancement 2 10|0 2
Courses
7&')&#‘/
o)
/‘_‘?;,’;'ﬁ
&
< o
".l‘
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8. Assessment Methods
Academme performance in various courses iLe. core, discipline clectives, gemenc
clectives and skill entancerment courses are o be comsidared a3 parameters for
swseswing the achwevement of students in botamry. A mumber of spproprizte roessment
methods of botany will be used to determine the extent to which students demonstrate

desured

learning outcomes. Following assessment methodology should be adopted;
The oral and wntten examinations (Scheduled and surprise tests),
Closed-book and open-book tests,

Problem-solving exercises,

P'ractical assignments and bboratory reports,

Observation of practical skills,

Efficient delivery using serminar presentations,

Viva woce infervicws arc majorly adopted assessment methods for this
curnicullum.

The computenzed adaptive testing, literature surveys and cvaluations, poers
and sclf-asscvument, outputs form individual and collaborative work are also
other important approaches for assessment purposes.

‘ )
- L . .
i -~ -~ - T il T -
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A contimous asiciiment mothod Uroaghot the programme whall inculcate regular rcadiag
habat i the students’ sad costuseoss chscrvatioa about weaker aspoct of the studonts”.

@) Suggested List of Seminar Topics

—

TLF ML My Mgy TMRJF mS WS - - _— e — -— -_—

w | wr

wr mr mr Wy’

Ta

1. Moleculer Turonoy; A New Classafication system

2 Developescat usues i plants

3. Metabolic Pathways, evolutionary backgrousd aad the Regulation
4. Diodiveruty aad climate change

$. Cuneat Developments in Techniques
G.M:‘r.ru,m.ﬂ]im

7. Role of DNA sequescing i evolutionary hustory.

E Genctic control of sex detcrummation

9. Cusncat tends w DNA sequencing

10. DNA stsskers and Geaetic diversity

1. Comparative peaceucs n uadontanding of ponc fusction
12. Seed morphology of importast plasts and their ideatification
13, Floral lsology: nosocet v, decot

14, Moaocot 2ad daot cambryos

15. Variabulity i serd developencnt

16. Certsficd s0nd prodaction in crops

17, Stratepies for bybnd seed prodaction

18, Method of weed production.

19. Role of fruts i busaa autrition

20 Caracicrutics of mportant pomologacal raats

21, Cumcept of 2 good nursery

22, Nasnuve value of fesh and processed fruits

23 RNA sierfovence

24, Gene editing

773
25, Plant based drugs
26. Fusctional foods é

I7. DNA barcoding
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b) Suggested List of Topics for Group Discussion J

1. Molecular Taxononry, New Classification systens

L Tree of Life and its root

3. Manine phytoplanktons and its ecological importance including otvgen evolution

4. Dioprospecting and Broparacy

S. Evolution of mejor plant lineages

6. Molccular systermatics va. traditional tavonomy

7. Physiology: Developments in various processes and functions of plants

¥ Diochermeal Pathways and their evolutionary backyround, Replstion

9. Bodiversity Hotspots.

10. Bictechnology; Past present and Future

1L Ongin of Bryophytes through Algae va. Preridophytes

12. Onpin of Bryophytes: Monophryletic concepts va. Polyphvictic

H.Etuhﬁnnnrw;tuhwmnnm

14. Evolution of Sporoptiytes in Bryophytes: Progressive sterilization va.
Progrousne amplification

IS, Fousil Prilophytes va. Living Prilophytes

16. Orign of soods

l?.Emmﬂlhwm.den

13, Evolution of Stelar structure

19 Danmuphncnp!mlircq:k:w-twn

20. Heterospory vx. Origin of scod hobit

21. Evolution of Sporophytes: Telome concept va. others L

22. GM crops for food and pon-food products !

. lmptﬂufdmdn:nunhodm-'@ﬂiyndmmily

24. Climate change: threst to food security

nmm«ﬂmmmm

26, Good orone va. bad orone

7. Aie pollation and climate change

23 Bﬂﬁmuq-ﬂurlmmm

9. Scemano of the planct carth without bealthry plants

N/

CCCLCLCLC
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30. Plant lnvasion o ladia

I Allclopathic inloractions @ Terostnal plant world

32. How can uun exploit Allclopathy for human welfarc?
33. Prepanng crops for tomorrow ; Convensional Breeding
3. Land races venses bybnds or wansgenes

35, Gemome modification/ adiing

36. Bypass pathways i plants

©) Suggested Topics for Individual/ Team Projects

1. Rural Arcas: Flosa of a village, Biodiversaty of Village, Soil types, Agncultural
weeds

4 Uthﬂnumﬂmﬂﬁmﬁl"nTmnﬂthlty.ShmbIn:uut:nflh:nty.
urban weeds, Uniszal wees; Collection of leal types

: Metropolisa Ascax: Flora of City, Major Tree plants of the City, Weads of the
IO citics

4. Digital poctal for plants: Campus, caty or particular arca

5. Flora sampling

6. Aur pollution tolerance index (AFTT) : Screcnung of sensitive/tolerans plant
specics at vanous locations in particular area
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L-t'rc'rﬂh‘_! Mectve

Coure-] Lah

Aty
Endorscomment
Conrse (AEC-1)
Shall
Enhancemen
Courye (SEC -1)

. J\.l:\i!h'-ﬂ'l'l..ll_
| Creddt Course

-

POUATTI

[LOCF FOR UG IN NOTANY

SCIOOL OF SCIENCES: (LIFE SCIENCE)

B.Sc. (BOTANY) Hon's

SEMESTER]

!'h;rmbu amd 100
Microbsology ’ w -
‘l'tii.jijii','ﬁ_ [ Lab based on core | - 7 | 100
BOUATT2 | Bro-molecules and 3 -0 30 100
cell Bology
I‘nuuni_n Lab bused on core 2 4 70 30 1070
BOUATG | Opted from the s m 30 100
basket
i OIS Lab based on GEC-1 4 70 3o 10w0
= CEa
Opeed from the
BOUATA basket provaded by 2 70 30 [1 )
Unsveruty
]‘ BOUDTL | Opted from the i
bkt provaded by 2 70 30 100
Universaty

| Core-3 | BOUBTTS Myvology and 3 -0 10 100
T —— : — e
Core-d Lab | BOUBLT? | Lab based on core 3 4 70 30 10
- BOUBTTA | Archegomate:
. Beyophytes,
Core-4 Prerdophrytes aod 3 70 Jo 100w
Gymnosperm
Core-4Lab | BOUBLTS | Lab based on core 4 4 70 0 100s |
—_—  S—— —
Genene Electve | BOUBTG Elective from the = E
| Course (GEC- 2) Prasket 3 0 % 100+
Lab based on GEC-2 4 70 30 |m-‘]
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) Opted from the
| b coxcnt BOUATA buasket provaded by 2 2 70 30 400
Course (AEC-2) University
Skl BOUDTL | Opted from the ’ _—
Enbaacement bkt provided by 2 2 LY 3o R0
Course (SEC-2) Univeruty

ot — —_— —_——
Credst Coune

| Yeul v | 3 | )
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I

luduittiaklia
T

o4
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SEMESTER 1IN

30
30
5 Core- 7 Lab BOUCLT? | Tsb bascd on cove 7 2 « | 0 [ 30 T im0 |
Gepenc Blective | BOUCTG | Elective from the R = o |l
) Course (GEC- 3) Basket 3 30 i
D g'"““ft;“‘ BOUCLG | hbascdoaGEC3 | 2 4 70 30 10«0
? Ability | Opted from the -
3 Enhancoment BOUATA bkt provaded by 2 2 70 3 100
= Course (AEC-3) University
’E | Addtosal .
:B Credit Course
.E Total 2 30 S 1
b 1
= Core-8 BOUDTTS 'M.:h::ul.rﬂnlnn J 3 70 l 30 I 100 I
J§ [Cow¥l [BOUDLTS |iLbbacioncorck |2 CHNN B R T
BOUDTTY | Plast Ecology asd 1 .ox |
3 3 20 0 | 100
:.! Cw-3 Puytopeopraply
i 3
) \.\
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[ — — e

Core- 9 Lak POUTDNLTY
Core. |0 3 POUDITTIO
Core- 10 Lab I BOUDLTI0 |

Cenerse Elective | DOUCTU
Course (GRC- 4)

Gemeric Blective | BOUDLG
Coune-d Lab

| rhwem crrermt BOUATA
Comrse (AFCA)

POUDEFI
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| Core <11 Il““fl.ﬁ”
"Core-l11ad | DOUELTIT ]
Cere -12 BOUETTI2
[Cere 12136 | POURLTI2
jnmq-hg POUETD |
Specafic Elective
(DSE-1) ',
‘DSEd s | BOULLD
| Dvwcrplime | BOUETD
Speaf Electing |
{151 a)

TDSE2 Lab "qumm

| Abley
1ot vy et DOUATA
“ounye (AFC-5)

[ Lab based on core 9 2 4 0 » I.T.__
Plamt §yrtematics Y 3 | ETUF 100
Labtewdoncore 10| 2 | 4 | ™ | 30 100 *
I bxtrve hom the 3 3 -0 10 100
Itminn _ B DE—
Lab based om GECA 2 4 0 o 100
Opeed from the e A
basket provaded by 2 2 g Jo 100
|
l hvrn:y _— N i = IR

— _—

!llurl..!wﬂiﬂlf
NSS / lodmstrial/ 2 180 It o 100
sl
Flest Pnywologpy ) l O 3 100
Labbnedemcore 11| 2 | 4 70 W | 100 |
Mlast Metsboleom | 3 3 0 | e [ o |
1 — iy — -

Lad based o0 cove 12 2 4 70 b i) 100
From the DSE bashet 3 b | 70 Jo 100
L3 based om DSE- | 2 4 ™ ] 0 100
From the DSE basket L] 3 0 0 100

Lllﬁﬁld;[ﬁ_&dhh 2 1 & L 70 0 100
Opead froen the N i 1
basket provaded by 2 2 0 0 100
Unneraty
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BOUFTTL) | Badivenuty and .
Cane-11 G s ] k] 70 W (]
Care-13ladb | BOUFLT!) [Lbbmedeomcose 13| 2 4 o | e |

BOUFTTI4 | Repeodactive
Coee -14 buslogy of ) 3 0 0 100

Aspuopern
Core - 14 Lab BOUFLTI4 | Lbbasedomcor 14 | 2 4 70 ¥ [ 1w |
Dacipline BOULTD -
Specific Eloctive From e DSE buaket i 3 70 W I
(DSE-))
DSE-) Lab BOUELD | Lab based on DSE-) 2 4 " | 0 | im
Somax! posp | BOUFDT2 . :
dacemzann SMR topic from the 2 35 15 50
(SMK) —_—
7 & (5]
D""'l, S— 120 200
Acklatacanal
Crodst Course
TOTAL 7] 33 ] 350
i TOTAL CREDITS 134
v
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Core Course 1: Phycology and Microbiology

Litirlcd
3flol2]s

Learuing outcomes

On completion of Uus cowse, the sudenss wall be able Lo

! Develop undentanding oa the concept of microbial nutrition
Classify viruses basad e their chamactenistics and structurcs
Develop aruncal vadertanding of plast dscases and ther remodicstion.
Examine the general charactanstics of bactoria and theair cell reproduction/
recombination
Increase the awarcacss aad appreciation of human fnendly vinuses, bacterna, algae
Conduct exponumeats wung skills appropate 1o subdivisoas

Key Words:
Eubacteria, Archcbactern, Chilorophiyta, Rhodophyta, Chroausta, Diatom

Unit I: Introduction to microbial world 15 lectures
Microbial nutrition, putntional typas, powth aad metabolizm. Economic impo rance of viruscs
with reforence W vacoine prodaction, sole ia research, medicine and diagno stics, as causal
ocganisey of pland discascs, Economic unportance of bacteria with referencas to their role m
agnculture and industry (fementation and medicine).

Unit I1: Viruses and Bacteria 15 lectures
Gencral charactenistics, clusafication (Haltumore), structwre and replication of DNA v
(Taand 1), lytic and lysogenic cycle, RNA vinus (TMV), viroudes and pnioos. General
charactenstics; Archacbactena, Eubacteria, wall-dess forms (mycoplasmas), Cell structure;
Reproduction and recombination (conjugation, transformation and transductioon). Buary
o and endospore.

Uit ITI: Algae, Cyanophyta and Xanthophyta 15 lectures
Lale histonies of algac, commonly found algac of India, Classification (by Fnitsch), Algal
cultination methods, Algal cell structre, Phylogenetic systemancs of red, brown and grecn
algac, Dinoflagellazes, Distoms, Cryplomonads and other umccllular algae, Algal evalution,
Algal bioprospecung. Feology and ocowrrence; Range of thallus organuzation; Cell structure,
Repeodaction, Morphology and reproduction of Spirulisa and Nastoc. Ecology and occarrence;
Range of thalles orgenization; Cell structure; Reproduction, Morpbology anc! life-cycle of

= 7 oo
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Unit IV: Chlerophyta and Phacophyta and Rhedophyta 15 lectores
Lamerad chasterntny, Oucenrroce, Pange of thalhe orpancation, Cell strocture,
Erpredmtnm Morpbolopy sl hfecycio of Fodwa Trefwmua, (e, Ovderssiom md
(harm mmdﬁmﬂ—_ﬂmum'——-
of grovn algae. General charsctermtos, Ocomrence, Range of thallus orpmsteos. Cefl
semctere, Reprodecion. Morpbology and fe-cyches of Ectocarpus, Fucws sd rod algae
(Mowpdyry md P rgbomss). Commertal caltivation and economsc importaoce of brown asd
oo abpae

Practical

Microbiology
1 Blectron oucrographe/Models of vinees - Toand TMV, Line drxwingy' Mhotographs of
Lyt s=d Lysogessc Cycle.
2 Types of Hactera from tompocary/permmacst sbdoy/photograpin. Water bloom,
Electron mwcrographs or charty of bacteria, bamary fomon, endospore, cojugation.
1 Gram-stsenne of root nodele snd cond
4 Mscrvmetry snd coumting of cells by Haemocytometer

1 Saady of phototactsc nolatsn of rowds of Uve trough chart.

J Mxroscops elservatson of vepetative sd reprodsctrve stncterey of Nosioc,
(higerndowmsesy,  Vodvor, Ondopomism, Colrochorte, (harn,  Vewcheria,
Serparrmm Ectocarpus. Fuons and Polysiphonia, Procheloron throush temporary
preparaioes. sad permesment dider

Segzested Readings

| Lee, RE (200%). Mrycology, Cambridge University Press, Cambridpe. 4 edition.

xwm.luwm-ﬂwmu.mmhw:m.
7 Edton. McGraw Hill International.

!\I‘Hlll.hhall-lw\hhm&-yhlkﬂwh
Algee. S Ohand sod Co, New Delbn,

4 Sharma T A, Dubey, RC ﬂMD.l{IM}.HTmMnF
Microtwology. 5 Chund snd Ca, New Delda.

ssm,utmr-nmmmumm
Ietrrmatromal, New Defds

& Camplell, NA, Resce, 1B, Unry, LA, Cain, ML, Wasormm, SA., Minorsky
PV sed Jackson, KA (2008) Buology, 5 alton. Pearson Denjarmn Cummings,
USA

7 Pelezar, M) (2001). Mcrobwology, St edition, Tata McGraw-Hill Co, New Delb

47 e 7
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Learuning outcomes
'[hc_lmm of tha cowne, the sudcats will be ablec W

Core Course 2: Blomolecules and Cell Biology
L[T|r]c
(e 2]
Develop wndantudbag oo chemmecal bundmg among mwoledules

Identify the cooaccpt tat cxplams chomscal compostion aad structare o f cell wall
and el ane
Clasaify the curymes ssd explam mechanum of sctico and stnucture

| Compare the wuctre and fusction of cells & cxplan the developaont of cells

- Descnbe the relatosdup botweoen the structare and fuscton of beossole cules

Key Words:
Nexclic Acads, Amuno Acids, Protcins, Lipsd, Faty Acsds, Sipaal Trassdecton

Unit I: Bioencrpetics S Lictures
Laws of hermodynasiis, coscept of oo energy, eaderpossc and exerponsc reactions,
cﬂ“mﬁulwmaﬂ.mhrﬂ:uuﬂﬂum molecule
Types sad pignilicance of chemucal bonds; Structure and pwopertes of water, u pauficance
of pll and buffers.

WU R L Y WY VYWY WY Y YW WY W W e

Unit 11: Blomolecules 20 lectures
Deacchandes; Olipacchondes aad polysscchanda,. Lipads: Defisstion 2ad major clases
of songe and wnctzal lpeds Faty acods wructre and fusctoss, Fascatial fairy scids,
Tnacylghyoorols stnuctue, funrtoss and propartes, Phaspboghceanda. Prutams Stnactare
of amuso acads; Levels of protcn wnactare-posary, socondary, lotiary aad  Quatoraary,
Protem desatiaios sad talopal nle of protass. Nackoc aods. Souorwe of naopancss
bases, Stracture and fuscucs of peclotdes; Types of saclhex acsds, Stracnmre of A B, 2
types of DNA; Types of RNA, Suwtwe of (RNA

Uait 111: Enzymes 15 Lectures
Swuctere of ey holocurywe, apocaryme, colaton, cocnrymes and prostic b growp;
Clasufication of earyimes, Festwes of active ste, substrate specificaty, mechaniun of action
(activaiion emerpy, lock and Ley hypotheun, mdacad - fit theory), Michacls - Mo en
opabon, Liscwesvo: Uk ogaaton, caryme iakibsbon and facton af fecuay
cmryme acuviy

Unit IV: Cell Biology and Signal transduction 20 lestares
Cell as 8 wnst of wrects; sl focten, Characseriates of prolaryotic and cubary o colls,

Plast aed sl ool (vipa of adaryotss coll (Emdosymbuotxc theary) Chemmsry, wnsctas
md fescton of Pla coll wull Overveew of sembrane function, (hasd moesc model,

Hmﬂdmm_pm ~ Paasive, active amd

s - .
L

4o AP ’ﬁ‘v
,.F Ll

T 1 U999 999 9 v v ©
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Balitated tramspoct, endocytons and exocytosis. Nuclous: Structure-enclesr emvelope, suclear
pore complex, muclear lamina, molecular orpanization of chromating nucleolus. Cytoskeleton:
Role and structure of mmdMEmm;lm
traflickimg. (hloroplast, mutochomding smd perousomes: Strctural orpraizston; Function;
Somastoncooes  matwe of mtochondrs and chioropist.  Lysosomes and Vacwoles.
wmmm-m-ﬂwmmaw-
orpamration, protem glycosylation, protein sorting and export from Golgi Apparatus; Phases
of eularyotrc cell cycle, mutosss and meiosis; Regulation of cell cycle - checkpomts and
regulstion; role of protein kineses. Signal Transduction: Receprors and primary and secondery
sipmal transdiction

Practical

Quaslitative tests for carbobydrates, roducmg sugan, noo-redecng sugar, Iipids and proteins.

1 Stady of plant cell structure with the belp of epdermal peel mount of Onion/ Rhoeo/
Crimem,

I Demuonstration of the phenomenon of protoplasmic streaming in Mdrilla leal

1 Measmement of cell size by the techmaque of mecrometry.

4 Counting the cells per unt volume with the belp of haemocytometer. (Yeastipollen
Fanm)

5. Study of cell and its erpanelles with the belp of electron mecrographs.

£ Cytochersoal staming of DNA- Feulgen and cell wall in the cpiderrml peel of onioa
using Proodic Schill's (PAS) staining tochnague.

9 Suxly the phesvmenon of plamolysis and deplasmolysis.

10. Stady the cffect of organic solvent and temperatare on membranc permeability.

11, Sty different stages of mitosis and melosis.

12 Acxd’ Allaline phosphatase or amylase: Enxyme chancteristics: plHlAempersture!
bty

13, Immobilization of whole cefl and solated oragancile.
14. Separation of protem by SDS-PAGE (caly demonstration to class by the instrector.

Suggested Readings

I.GM. Cooper. (2015). The celt: A Moleoular Approach. 7® Edition. Sinawer
Amociates.

I Abat B Jobmon, AD, Lewn, ), Morgan, D, Rafl, M., Roberts, K Walter, P.
(2014). Molecular Biology of Cell. 6 Edvtion. WW. Norton & Co.

3 Carpbell, MK (2012) Bicchermstry, 7th od., Poblished by Cengage Leaming.

4 Cacpbell, PN and Smuth, AD. (2011). Biochemistry Iustrated, 4th e, Published
by Charchnll Livingstone

5. Tymeczko, L, Berp. JM. and Stryer, L. (2012). Beochemistry: A short course,
ed, W H Freenman,

6 Bere, JM. Tymoczko, JL. and Stryer, L. (2011) Brochemustry, W.H Freeeon and
Company

7 Ndm.D.L:ﬂiCm.M.\l.l?mﬂ.uhﬁ‘uhﬁthiubuﬁmy.ﬂh
Edition., WH. Freerman and Company.

& Kap, G. (2010). Ceil Brology, John Wiley & Som, US.A. 6® edition.
9 H.iin,l..ﬂc:tn.ﬁ..hith.U.Rﬂlhﬂmlu'!“’uﬂbfhﬂcﬂ.!‘
cdition Pearson Fdncation Inc. US.AL

” b ]
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0. Cooper, GM. sad Hausmaa, RE. (2009). The Cell: A Molocular Apgwoach $%
oditica. ASM Press & Sunderland, Washington, D.C.; Sinaucr Associates, MA
Becker, WM, Klaounith, L), Haudia ). and Botoni, G P. (2009). The Woeld of
the Cell. 7 cditica. Pearsos Benjamin Cummings Publishing. San Francuco.
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Core Course 3: Mycology and Phytopathology

-

T|P|Cr
0 5

L]

Learning outcomes
On completon of thi counse, the stdents wll be able to;

Jentify troe fung: and demomstrate the prncples and application of plaat pathology
in the control of plant doease.

mmim.m—iﬂ-ﬁ_mmﬂmmd
Develep 20 exderstanding of mecrobes, fing and hchem and spprocisie U
mm
Identify the common plant diseases according to grographical locatioas aad device
oontrol mermres

Key Words: A

Ascomycota, Zypoanoots, BmsSonryoota, Eticlogy, (ytndiommytota, Comycola

Unit I: Introduction to fungi and classification 15 lectures

Genenal clarxcterntion: Aflimtres with plants 2nd amemaly; Thalhn erganization: Cell wall
componbio.  Nutntion, Clmufication. Chytridiemycota and Zypomycota:

Chancteratc oty Ecology and significance; Thalles orpamisation: Reprodection; Life

cvele with referenoe o Simchytriem, Rbizoper Ascomrycota: General characteristics (asexual

Unit I1: Basidiomycota, Allied fungi and Oomycota 15 lectures
rmcmmmmhmmrmmmmmw
MMMMWWMLMIHMMIW
enly), Agericus; Brolummescence, Fairy Rings and Mushroom Caltivation. Allisd fungi:
&m:l:mhﬂhmmChﬁMMTmopr
Tymof&ﬂqtdnmﬁmﬂwmu&qﬂtmd
clrmfication with reference to Phytophthors, Albupo

15 lectures
Growth hn-dng:uruulh:w

Unit I11: Symbiotic associations and applied Mycology
Lichen — Occurrence; General charactenstics,




Unit IV: Phytopathology 15 lecturas
Terms snd comcepes; Generad symploss, Geographscal dessbution of duscascs, L bology,
mlhwm_cﬁhﬂmmm
prevestion and contsol of plant discases, and role of quanatine [acterial discases - Catis
*ﬂwwwdn_'ﬁi_-ﬁhmhmw—dwq
Hi—-nhnybhmdm“—_dﬂ-, What ¢ reat of crucd fen.

Practical

H_hlﬁwﬂdmﬂp[m.m-ﬁh.mp
& baudsocaps)
I Rhbopur: study of asevusl Wige o lomporary mounts and scaual stisctres Booigh
permanced slnlcs

M%W-ﬂm“
Mmlhhmw_d“h-l-dh—dmuuhmy
leaves; sectices mosass of spores o8 wheat and porscst dides of both the bosts
wmah__nﬂﬂﬂ—h_uﬂh-uﬂpkﬂ
Hlpu-.d Gy riogs sl bubamacscent mmslycons 10 be dsown

prmccplusedes  fom sl spocimoss  aad  jor plaotogr
Shudy of Siweec ) sporaaga. -
h‘hﬂ)dn}ﬂﬂdﬂﬂﬂhﬂtﬁ%“phﬂm;w
sectioaficaporasy faats aad scrual structises teoagh permancnt sslides.
9 lﬂﬁ&ﬂydpuuﬁﬁﬂﬂdlﬁh{ﬂiﬂgﬂmlﬂﬁm]u

l
[
i

10 Pywopathalory lhh_lﬂ—ﬂwﬁ—.ﬁhl Casler, Angu las

Sugpested Readings
L. Agna, GN. (1997) Flast Patbology, 4% edition, Acadensc Press, U K
- & MCJ.I-BM.CW,MIL{I“}L lntroductory Mycology
4% edition Jobs Wiley & Som (Asia) Siagapare.
A ‘IF-I-,I.-IWM.I.MMMMF-MCM
" mhtuﬁfhﬂ#
' sad Wala, SK (2011) Text book of F aad Thew Alhes, Macsmallun
Publinbers badia |ad S

5. Sharma PD (201)) Plat Pathalogy, Rastop Publication, Meerut, [ ndis
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Core Course 4: Archegoniatae : Bryophytes, Pteridophytes,
Gymmnosperms

Lir]r]o
IRCHERE

Learning outcomes

On completion of iy courve, the stadents will be able o
Demventiste s omdentdmy of srchegonstee, Dryophytes, Perdopn o and
Livemmmgeimm
Develop criscal undentamdeng on morphology, anstoary snd reprovhicton of
Rryophytes, Meridophytes and Gymmosperm
Urdensmating of plast evohatam sml thew tramstton o land habitat
Demwomtrate proficsency o the expermontal techmagaes amd mxthods of spypvopriate
walyun of Doyophytes, Pendophytes, Gymmosperim

Key Words:
Moss, Hemmmorts, Liverworty, Fem, Piee

Unlt 1; Introduction < Jectures
Umifving festurms of sechegomsstes, Tramition 1o lamd habit; Altermation of peoemation

Unit 11: Bryophytes and type of bryophytes 15 deetures
Ceoeral chaencterntion; Adsptations o bad babit; Clamsification (wp to family), Range of
Ualles crpmmrstea. Mapdology, anstoary, reprodction and cvolubiosery tremis m Ricvse,
Meorthemns dathnwrm, Sohorswn omd Fimaria, Common mowsct of Imfa, Doclopreal and
avomenw importice of bryophytes wish special reference to Shagmem,

Unit 111 Tteridophytes 10 lectures
General charsctermtio, Clmmification (wp 1o family), Genersl sccount of exrly band plaots,
Maorpholopy, sastoary s reproduction of Pisfotwm, Sehegsmedla, Equisenem and ety
(Developmental detmds not 1o be incladed). Apogewy ssd spospory, beterospory smd weed
habat, teforme theory, stellar evolution, Common foms of India, Ecological 2nd cconomic
eportance

Unit IV: Gymnosperms 20 becturen
Gemeral characteristics, clamuficanen (ep to famly), morpbology, sastomy and roproviscteen

dl}tﬂ.hmﬂdﬁu_lttihhm*ﬁ:t)mudﬁmﬂhﬁ.
L colomasl amd coonomc imporaece.

Practical
I Riccia - Morpbolegy of thallus

] ummmum-u-_imusmm-_
ﬂ““ﬂ-whﬂ“ﬁumﬁ:ﬂmﬂm
W.bﬂmﬂ”{ﬂm%;

1 M~Ibh1ﬁudmh_ﬂm:hhmm
fé‘k dwultwmmmdﬂh{mm
&";t N :

-
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10.

1
13.

Sphagnum- Morphology of plant, whole mount of leaf (permanent slide oaly).
Fumana- Morphology, whole mount of leaf, thizowh, oporculum, penstome, annulus,
spares (lemporary slades), parmancat slides showing anthenidial ;and archegonual hoads,
loagitudinal sectioa of capsule; whale mount of protoacma.
m-sm;ufmwmuhww(pumﬂmj.
Selaginella- Morphology, whole mount of leaf with ligule, trans verse section of stem,
anrmﬁh-hh_ﬂmuphyﬂ and megasparophyll
(temmporary slides), longitudingd soction of strobalus (permancnt sl ide).
Mmhhphnhg.mnﬁudmwmmnf
strobadus, whole mouat of sporangiophore, whole mount of sporess (lemporary shide),
tramsverse soctoa of rhizome (permanent slide).
Preris- Morphology, transverse section of rachis, vertical section of sporophyll, whaole
mount of sporangium, whole mount of spores (lemporary slides), transverse section of
Mrﬁmgwbul::mmdpﬂhlhﬁﬁumndm;mphm{m
ide).
C)lubMﬂphnlugy{mﬂndmlnl},Mmdmwphyu_
ramvense wechion of cocalioid rool, tramsverse section of rachis, vergtical sectioa of leaflet,
vatical soction of micopoophyll, whole mount of spores  (lemporary  slides),
w“amormﬂqm“nrmumlﬂidﬂ.
Pimus- Morphology (loag and dwarf shoots, whole mount of dwsarf shoot, eale and
female concs), trandvenie section of needle, transvenie scction of stem, loagitadinal
section of / trassvense section of male cone, whale mount of mic rosporophyll, whole
mﬂMu(m%meﬂfmmw
loagitudinal sccuon snd cadial loagitudinal sections stem (permancn! slide).
Gactiss- Morpbolosy (sicm, male and female coacs), transverse sec tion of stem, vertical
soction of ovule (pamancat shide)
Botanical excursion

Suggested Readings

-

ol

~

Vashistha, P.C,, Sicha, AK,, Kumar, A (2010). Prendophyta. S. Clhund. Delbi, ladia
Bhataagas, S.P. and Moitra, A. (1996). Gymnosperms. New Age Int-crnational

Paribar, NS. (199]). Aa watrodaction to Embryophyta: Vol. L Beywophyta. Central
Book Depot, Allshabad

Raven, PH., Johasoo, G B, Losas, J.B., Singer, S.R. (2005). ol ogy. Tata McGraw
Hill, New Dell

Vaaderpoortcn, A. and Gaflinet, B. (2009). lotroduction w Bryophytos. Cambridge
Usiversaty Press, Cambndge
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Core Course 5: Anatomy of Angiosperms

LlTl'Cr

e
Ll

Jlﬂ

Learning outcomes

On completion of ths coune, the sadents will be able 1o
Develop en enderstanding of concepts snd fundsmentaly of plnt aastosry
eramuns the intermal ssstosty of plant ryvices snd orgam
Develop entical undentanding on the evolution of concept of organization of shoot
end root epex
Amalyze the composition of different puarts of plants and thesr relationshiy
Evaluats the sdptive and protective systemm of plants

Keywords:

Time, Tesica Corpum, Cambvem, Sccomdwy Growth, Korper-Kappe, Quicscent,
Endesdermsa

Unit I: Adaptive and Protective Systems ISlectures
lemtidecten o | padermul e system, cotucle, trichomes, stomats (strxctare. [oxcton and
clvufication), Adcnmtation and mcrststion, Asstomecal adaptations of 1eroplytes,
mrophytes and Indrophytes. Applcations. m systematacs, foremecs and phormecopnory.

Unit 11: Introduction to plant anatemy and plant body 15 lectures
imtermal orpanization of plant body tmame system, types of cells and tismes (lavsificatson of
trmey, Semple md cormple tremes, oyto-difTerontustion of tracheary elements == veve
ciomeonty; hh-dpllﬂdﬂ-ﬂ'ﬂm.dh-hwﬂgfwm
Hydathodes, covities, Iehocysty and latcifers.

Unit T11: Apical meristems 15 lectures
Evolataon of concept of orpanirtwon of shoot mpex (Apical cell theory, Hitopen Seory,
Tmfmhy.mﬁqmﬂgw:mxﬁp
of vasculer benfles; Structure of dacot ad monocot stem Structere of deoot = monocot
Inaﬁmu-y.ﬂmdrm“lwdm,ﬂmm.lm.
Kmm.humhdmk_dh-dmmm
cxoder=en a=d orvem of Lateral root.

Unit IV: Vascolar Cambium and Wood

LLLLL\.\.&-.M.L
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Shady of somats Geugh poal scthod sad roplace method.

Sample mucrutocry - b sctions and [ of wsing meCrotome - baadbeld o rotary
[T

Shammamg o dun ..

Apucal mensten of oo, deat sl vesculer cambeum.

Dustnbutice sl types of pecacdyss, collochyms aed sclerenchyma

Xylam  Tischoory clommts-trachends, vessel chemants, thecbongs, pct foxata )
phatos; xylom Gbwes

Wod nng porocs, dlliuse porows; Nyloses; bean- asd supsood.

Phlocam Sicve Iiles weve plaes compamicon colls, pilocm (ibres.

Epsdermal sywicon cell rypes, saumats types, thchomes noe-glasdalar and plaad wle
Root: mumocot, dicot, socuadary powth

Stemn: monccot, dicot - primury asd secoaday powth, sscealoss soconday prowih
o Ackyrosides, Fovrhasns ad Drocsess, perndorss, benticels

Leaf: wobdsiers!, domiventzal, C4 beaves (Kranz anatosy)

Adaplive Anzicany aooplytes, ydroplytes.

Seqretory Lsac caviles, libecysts sad Ltsaifen.

wmp

W e

Dackison, W.C. (T000). lategrative Plasi Amslosry. Harcowt Acadesuc Pros, USA
Faba, A (1974) PMust Anstomy. Perpmos Pres, USA

Mauscth, ) D. (19565). Plist Anstomry. The Bopsssssn/Cumamngs Publnber, US.A
Evert, RF. (1000) Esau's Moot Asstossy: Mostcssi, Coefls, and Tsues of the Pl
Body: Thew Stnuctare, Fuschion asd Development. Joba Wiley and Sons, Inc.

Any localiaua’ieponal foc publabed by OS] or sy other ageacy

Qé/ L —
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Core Course 6: Economic Botany and Plant Resource Utilization

LiTr]c

Jl|oj2]5

Learning outcomes

On completion of thn comne, the wdensy will be able o
Usdderstand core concepts of Economc Botsry and relate with crvironmen?, pepalatons,
commarutics, and cxoryitens
Develop critical understanding on the cvolution of concept of orpanization of spex
pew cropsivanieties, importance of permplaim diversity, isvucs relsted to access snd
raneribp
m@-mmﬂmm-ﬂw famiies of wecful
Iacrease ihe awareness snd spprecotion of plants & plant prodicts encountered in
everyday life
Apprecarte the divermity of plasts and the plant prodhucts in busran e

Keywords:
Quarantine, prrmplasm, Cryopreservation, Tramupemics, Timber, Aromatic Plants, cereals

Unit I: Origin and conservation of Cultivated Plants 14 tectures

Origla, Importance and domestication: Origin of Agriculture and ancient cconomsc botany,
Vavilov's (‘muur&u-ﬁimn{uwpl-n,dnmﬂmrm cvaluation,
broprotpection, Mayor plist stredsctiony, Crop domestication and loss of genctic divenity,
rmmmmmlimumdmmmm
Overveew of rwlmmﬂhw.m“nr.nmmwh
plant prrmplasm acquisition, plant tssee coltore in disease elimination, in vitro conservation

Unit 1I: Botany, Utilization of Plant Wealth (Cereals and Millets, Pulses
and Legumes, Sources of Sugars and Starches) i 14 In’-;-ru
Orngm, cvoletion aod brosystematics, m.dmﬂmwm:m

pam, Cowpes, Soyabean, Pea, Leonil, ), and I ¥
--pdknththIﬂb_.dewuﬂ:ﬂM bmmmbn;
soparcane, products and by-prodact. ! s propagation & es of Suparbeet,
Ser=mim 1d recet sorpham I‘Ihh.itmh-n-d'l'qh:.

Unit I11: Botany, Utilization of Plant Wealth pices, Devera seeds
fats and Essential oils) " ;15122‘

wlﬂdmmﬁﬂnﬂm‘mc_qt ipat, Nutmeg
o Mace, Anne, Comn, Celery, Tamrind, Vanilla, Asafoctida, Dyll, l'ﬂlg::i. Fennel,

n

K-

-

W A A W
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L thewr botanical nane, Gauly aod part wed Ongan, dsnbutics, ecology,

botany, cultivalion practices, processing of coomomsc plant part / prodect |, muin chensical
constituents, and ocononsc luportaace of e Maor spices, nuncly Twusrne, Guager,
Capeacum, Black Popper , Conander. Beverages: Tea and Coflee - History, onigin , growing
coumtries, Dotany, cultvalion peactices, common discases and pests, major chemscal
comstilucnts, procosung sl qualdty costrol of economuc woduct, OU seeds and fals: Genesal
descnption, clasification, atraction and wses of proundnu!, cocoout, linsced, wybeus,
mestand Faseatial Olls: Geseral descnption, uwses extraction / distillation of esseatial o,
chemscal constitucnts of nwjor cucntial od yschfmg sromatic placts, mamcly Rose, Geranum,
Loemoagrass / Palinuoss / Citrondlla, Vetiver, Meathol munt, Basil, Lavender, Eucalyptus,
Qlove, Camphor and Sandsl wood

Usit IV: Botany, Utilization and Processing of Plant Wealth (Aromatic
Plants, Drug-yiclding and Medicinal plants, Timber plants) 16 lectures
wmmuudmmm-uum:hmm
uses, and health bazards of habit-forming dnugs, Botaory and cultivatian / regulatony practices of
such drug yielding plants with special reforonce 0 Papuwer . Cannabis and Tobacco Major
HM.M.MWHW;MW«MM
q:mwm.mxmiuhmﬂ{h@m
amnua), labgol, Scuna, Bl Amla (Phylleathus), Stevia, Sarpagandha, Atropa, Digitalis,
Liconce, Gilloi (Tisospora), Natural Rubber: Para- nibbar  tapping.  peocessing aad  uscs
Timber plants and Fibra: Gencal accoust and Botaoy of the Tree, wood stnsctwre ad
mmmm,_ﬂ#mnmmummu;
Tﬂﬂhﬁuﬂﬂmﬂhmm;ﬂﬂ.uﬂﬁ:ﬁ-hdmlhmp
of fibers, Extraction, processing, morphology and uses of fibers, with special reference 10
Cotioa, Sunhemp, flax, Coir, Jute. Seaweeds: Fconomically important seaweed resowces of
ladka, Production of caragecnan, algn, agar and agarose, scaweeds as fotilisen, odible
—“MHhﬂmwﬁmelﬂmhlmdm
algac bascd beofucl

Practical

L Comle Wheat (oba shewch, L. STS pain, wach grains, microchemical wests)
Rice(babit skewch, sy of paddy and grama, starch prains, micro-chenmcal tests).

2 Legumes: Soybean, Grousdaut, (habit, fruit, sced structire, micro-chemscal tests).

i Sources of sugans and staches Sugarcane (babu sketch; canc juice- micro-chemical
tests), Potato(hubit sketch, tober morphology, T-S. tuber 1o show localization of starch
prains, wan starch praies, micro-chemacal tests).

4. Spicex: Black pepper, Fennel, Curcuma and Clove (babit and sections).

5. Beverages: Tea (plant specimen, iea leaves), Collee (plant spocamen, beana).

6 Sowrces of ails aad (ax Coconut- T.S. nut, Mustand-plast spoaamen, soods; testy for
fats is crusbed seads

7. Essential odl-yielding plantsc Habat sketch of Rasa, Vetiveria, Soatalum and
Crmbopagua spp., Mist, Basil, Escalypéus (specimens/photographs).

& Rubber speamen, photograph/medel of tpping. ssaplas of nubber products.

9 Deug-yiekding pleats: Specmens of Ashwagandia, Ancrea, Kalmegh, Phyllantuds,
Satavar, Gallon, Digisclis, Papaver and Cansabis,

-
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10. Tobacco: ypecimen and products of Tobecro.
1. Woods: Tectoma, Pimur: Specimen, Section of youny stem

I

Fiber-viekding plants: Cotton (specimen, whole mount of sced to show [t and furz,
whole mount of fiter and text for celiolose), Jule (specimen, tmnsverse scction of
stem, test for ligmn on transverse secton of stem and fiber).

Suggested Readings
1

14

Crspeets, MJ. and Sadava, D.E (1994) Plants, Genes and Agriculfure, Jones

& Parten Publinhers,

CSIR- Central Imstitwte of Medicinal and Aromatic Plants, Lucknow (2016). Amb
Gyanya : Handbook of Medicinal and Aromatic Plant Cultivation.

Kochhar, S 1. (2016). Economic Botany: A Comprebensive Stody, 5% Edition.
Cambnidge

Samba Murty, AVSS and Subrahmamyam, N.S. (1989). a text book of Economic
Botany. Wiley Eastern Ltd, New Defhi

Sambamurty, AVSS and Subrahmamyam, N.S. (2008). A Textbook of Modern
Feonomic Botany. 1 Edition, Paperback . CBS Publishers & Dintributors Pytlad;
Ist edition (4 Septemnber 2008)

Wickems, G.E. (2001). Ecosomse Botany: Primciples & Practices. Klower Academc
Publishers, The Netberlands,

Ko™
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Core Course 7: Genetics and Cytogenetics

LIT[F]C
]

AEE

Learniog outcomes

On completicn of thas e, the sadonts will be able 0
Have conceptiss] wadentzating of laws of inheritance, penctic basis of koot asd
alicks and ir Liskage.
Comprehend the clfoct of duoomsomal asbeormalstscs @ sumencal as well as
structural char; o laading o poectac dmsondons.
Develop cratacal uniorstanteng of chomecal bass of peacs and their interactions of
popmlatscn sal cvolstuany bevels
Analyre the cffat of mmtabons on geme lenctions and dosage
Exasmnc the unactore, fenction and replication of DNA.

Keywords:
Mendelum, Linkage, pone suppag, Crossing over, Plody, Hardy-Wemnberg, Genete Daft,
Natural Schocticn

Unit I: Priociples of genctics and Blology of Inheritance 15 kctures
Mendeluer History, Meodel's Laws of iaberitance, Cluomosome theory of mbentance sad
balage: lncomplete Joounance  and codoswnssce; Isteraction of Genex, Mulple alleles,
Lethal allches, Epastasic, Plaiotropy, Recessive and Doomsant trats, Penctrance sad Fipecsuvty,
Meadellian segregation and peae wleraction: Numsconcals, Polypeosec
inhoritance, Milosi asd Meiots m plasts, saissal and buss, Cell cycle and cell drvasan

Unit II: Extra-nuclear Inheritance, Linkage, Crossing over and
chromosome wapping 15 lectures
Determming noo-Meodzlian lnbentance;, Matermal effects and cytoplasmuc ihentance,
Chloroplast mtation: Vanegation 1 Foar O'dlock plast, Mutochondnal omitations m yeast,
Matcrmal cffectiabell cosling @ mal, lafective hoadaty- Kappe patichs i Porsseciun
Lskage and crosssg over, Cytolopcal basis of cosuag over, Recombuution froquency,
two Oactor and Usee factor crosses;, Interference and coincadence;, Lmkage and Gene wmsppng,
aod sumenicals based on gene mappisg

Uit I11: Variation in Chromosome Number and Structure, Mutations

15 lectures
Cromosome  morphology sad Karyotype coscept, Deletion, Duplication,  laversion,
Taasdocation, Poution ciicct; Esplosdy, Ancuplosdy and Ampluploidy aad thew implications,
FISI] amd GISH ta chromcsome and praome dioatification. Typos of mutstions, Molocular baag
of Matatens, laduction of rutabons and Mutagems - physcal and chemucal (Dase asalop,
deammmating. alkylating sod intercalating ageats), Detection of mstanoas: ClD method. Role of
Tomsposces. @ nsciatos DNA ropas mochamams.

Uait IV: Fine Structure of Gene, Gene Interaction, Population and

Evolutionary Genetic 15 lectures
B_d’ﬂuum;i - Classical v» molecular concepts of geae  Owe geae ooe characier,
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One pene-one entyme, voe pene-one polypeptade iypothesss snd beyoud, Cir- tram
complementation test for functional allelism and gene as unit of function, rstataon smd
recumbwmation, e coding RNA. Concept of sex determination and Sex chromosomes, [atterm
of Sex determuastion i plants end amimals (bmen, Drosophals and other ammirly) | Sex-hinked,
sen-limstod and sev-inflwencnd «harscters, Dotage compensation. Allele licquences, Genotype
frequencies, ardy Weisbery Law, role of natural selection, mwutation, genefic drifl. Cenetic
variation snd Speciation

'ractical

i Mitonss, amd stindy of chrommmome morpbology Grough squah propacation, incheding
eflect of chevmicals on mitous.

1 Mesows sl stealy of chisuma frequency through lompovary squash prepacstion

V. brwy Brvugh seed ration. Laborstory exercises in probability and chi-square

4 Chrosmone mappmg wmisg pont test crom data

* Podigrre malyn for domimant and recessive sutosomal and sex linked traits

6 bxorplete domsnance and geoe interaction through soed ratios (227, 261, 1123, 151,
123:1,9.3.4),

7. Wood Typing: ADO growgs & Rh factor.

5 Stady of mevplosdy: Down's, Klmefefter's amd Turner's syndromes.

9. PhotographnPermanont Slades thowing Tramlocation Ring, Lagpards and Invension

10 Stedy of e proetsc trats Sichle cell anemia, Xeroderma Pigment>ovm, Albiasum,
red green Coler blindness, Widow's peak, Rolling of tomgue, [itchhiker’s thumb and
Attached emrlobe.

11 To test FTC tastimg absility in 2 random sample and caloulate grase fioquencics for the
tviter amd pon-tmter afleles

12 Mertilicaton of mactivated X < hromosome mn Darr body smd drmmstick

Suggested Readings

1. Gandeer, EJ, Simmons, MJ , Saustad, D.P. (1991). Principles of Genetics. 5%
alition, Joba Wiley & soen, lnda
2 Gnflis, AJF, Wemler, SR, Carroll, S10, Deocbicy, J. (2010). Introduoction o
Cremetic Analyses. 10 edition. W, |1 Froeman sod Co, US A,
:. m;l:'fﬂll}ﬂmih. 5 I'dition, Rastogi Publications, Meerat.
Jones, EW. (1999). Essential Genetics, 2% Edition, Marleny
Puldrders, Boston -
3. e JLK (1999). Genetics: Principles, Concepts and Implications. Science Pub lnc.
& Khug WS, Cumenings, M R, Spencer, CA. (2009). Concepts of Geoetics,
edition. Pemjamun Cumeungs, US A “ ”
7 S-;h.m R 1. (2016). Mam Cytopenetics, 3™ Edition. CRC Press, Boca Raton, Florida,

% Segh, RJ. (2017). Practical Mossvand on Plant Cytogenetics. CRC Press. Raton,
Flonda, USA. foea

9 mnrmsmm.mmmﬂm rdstion.
Wiley & Soms Inc, India it -

10, Strckberper, MW, (1915) Genetcs, 7 Edstion. Pearson Printice 11ad] (pricted
Anerxd Som). -

CECE0CCCGCLCCL



Core Course 8: Molecular Biology

LiTlrlce

D Jo 25

Learnlag outcomes

On completaon of tha oo, e sados will be able w0,
Analyse the stincmscs amd chomacal propotes of DNA ssd KNA teuvagh vanes
bt Cxpey st
Diffrontuie e sua Ty of probaryies teough o poepag abeddscs s thear
character stic
Evaluaste e cxpaiianats establahing central dogma aad geaatic code
Cain a0 understandting of vanouss seps ia bannpton, protein synthess snd protews
modufhcation

Keywords:
Cantral Dogma, DNA Replication, Post wuslabional modification, Wobble bypothein, Lioas,

Unit I: Nucleie Acids: Carriers of Genetie Information and Structure

15 bectureas
Hestarscal perspective, DNA & the caumer of gonetic informaticn (Ganiligh's, Henbey &
e, Avary, Mclood & McCaty, Fraeukel-Conrat's experimcats). IDNA Structure: Micschar
o Watson snd Crack- bussonsc perspective, DNA strnucture, Salient features of double
heber, Types af DNA. Typs of practic maaterual, desaturation and rescabwation, col curves,
Orpanczation of DNA- Probaryotes, Vinses, Eukaryotes. RNA Struct wre Organclle DNA -~
mstochondris asd chloroplat DNA. The Nucleosome Quosmats
wnactare- Fachnsnta, Hoooomun- Comtitutive and Faulatve bhotoro b vaais

Unit 11: Central dogma and The replication of DNA 15 lectures
&-rdmanluu{wlmkﬂﬂpuzphu biducctaal, scom-
comservalive aod woms dusustanos replication, RNA pnssag, Vanoass swodels of DNA
replication, ncluding wiling cucde, 0 (theta) mode of replcation, replication of lisewr &-
mmmms*wammmm-m
roplacation. DNA prowlicaling Koy cuporments establishing-The Central Dogesa (Adapior
hypothesss and decovery of miNA template), Comtral Dogma Rever se (RNA vuiss ez ),

Uit I Genetic code and transcription 18 lectures
Genetic code (decaphicring & salicnl featares) and wobble bypothosn. “Tramscnpooa 1o

and cubayoter  Prisciples of tanscnptiosal  ecgulation; Coscept of
wmwmhphunﬂh-m-ﬂn”mumhnum
Ecol Eularyoles tmmanplon fxton, heat sthock protens, sicroscls and peptade bormones,
Gome wlenciag,

Unit TV: Processing and medification of RNA and translation 1% lectures
Splt prmes comcept of 1tross smd cuoas, reaval of s, 3plxcouOme machuncry, spls g

42
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pathrwayy, proup | sad prowp 1] mtren splicing, alternatrve splcng enbaryotic mitisA

procesungl $' cop, ' pelyA wail). Riborymes, RNA cditing and mRNA tramsport
Translation: Ribosome sroctere smd swembly, mRNA; Charging of RINA. amincecyl
WM?m#-mq“”m-m#
s tormwmstion of polypeptides, Fidelity of tramalation; Inhibstors of protem synthess Post-
tramlational modifications of protrim, Protem targeting.

Practical

| Prepanation of L modesn sod omng E.Cali

2. Isolatsm of provesc DNA from E Cedi

1 DNA isolstson from canhiflower bead.

4 DNA sstimatson by dpbenylsmsae reapent’UV Spectropbotometry

S Soady of DNA replication mechanisrss through photographs (Rolling circle, Theta
rrplscton e sere-dncostmuom replication).

6. Stady of stractures of prokaryotic RNA polymerase and cularyotic RNA polymerase
(1 droegh photographe.

T hotographs establisheng mxclec acid o practic material (Messelson and Stabl’s, Avery
ctal, Gnffieh's, Herabey & Chase’s and Fraenkel & Conrat’s expenments)

L Mafhﬁhnﬁ“h*hﬂrﬂwm
Splscarag mechansm i proep | & proep 11 mtroms; Riboryme snd Alternatoe splicing.

Suggested Readings

I Watson J.D, Raker, T AL Bell, SP., Gann, A., Levine, M., Losnick, R (2007).
Moleculsr Bulogy of the Gene, 6 edition. Pearson Denjamin Comenings. CSHL Press,
New York, US A

2 Semtsd DP. sd Smomom, MJ. (2010) Principles of Genetics, 5™ cdition. Jobn
Wiley and Soms Inc, US A

L R, WS Commungs, MR, Spencer, CA (2009). Concopts of Genetics, 9
aditton. Benjarn Comrmaps. US AL

4  Rusell P J. (2010). -Genetics- A Molecular Approach, 3 edition. enjamin
Curmngs, US A

5. Gniffitto, AJF., Wesler, SR, Carroll, SB., Docbley, 1. (2010). Introduction to
Geortic Asalysss, 10® edition. W, . Freeman and Co, US A

6 J ERris ES Goldstem and S.T. Kilpatrick. (2017). Lewsn's Genes XI1 128
Edstwor: Jooes and Bartlent.

-
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Core Course 9: Plant Ecology and Phytogeography

L[T[r]cy
3]0

L]
L

Learuing oulcomes
On completion of this coune, U wudonts wall be able to:
- Usdeontand core coscepts of biotic and abiotic

Classify the suls 0o the bass of phiysical, chenmcal aod beologacal comgo nenls
Asmalysas the iyt ;cograply of plytgeagraphecal divisica of Ladis
Evaluate encrpy rocices of ecolagacal system
Asscss the adapeation of plaats i rolation to light, temperatioe, water, wirsd asd fise
Condact caperments wing dalls appropriate © subdivisions

Keywords:
HM.MM_MIMIMWHM
Climax consmsunaty

Uait I: Introduction, soll and water 15 lectures

Basec concepts; Levels of crpaaization. Ablotac and beotsc Componcnts and (heir
mtarrelationships and dyramism, hascostas. Sell: Qg Typess  aad Fornxtion;
Compositica; Physical, (henscal snd Buological componcnts, Soil peofile. Types of toils i
hﬂn“’dm&ﬂnufuﬂunlh_u_:mupnmlq.m,m
dew), Hydrological Cycle, Atnosphenic motsture, Water in soil, Grousd water table Water
resowrces of Iadia

Unit II: Ecological adaptatioas, Population ecology 15 lectures
Varations i adaptation of plasts @ relation 1o light, temperature, water, wind aa d fire. Biotic
ﬂ-m parastiay herbovory, camavory, prolocooparation, Popalatiss
ecalagy: (haractcriatics sl popelaton powth, population regulation, life history siratepics, r
and } sebection. Ecological Specition.

Unit HI: Plant Communitics and Ecosystem 15 lectures
Commmanty characienstics: analytical and synthetic; Concept of ccological amplitu de. Habitat
snd mche, Ecotone and odge effect, Succession: processes, types, climax concepl. Prusary
v Secoadary succesuce. Ecosystem: Stuctwre, Procosses; Trophic orpantzation: Food chuss
and Food webs, Ecolopical pyrassds. Ecosystoms of ladia.

Unit IV: Functional Aspects of Ecosystem and Phytogeography

15 Lectures
Priaciples and models of energy flow, Production aad productivity, Ecological  eflicicncies.
Peogrochamacal cycles of cabon, strogm aad phosphonss. Phytogregraphy: Prunciples,
Comtuncntal dnfl, Theory of lolerance; Endemism, Bref dascription of major terrestnal buomes
(one cach from tropecal, temporate & wadn), Phyto-grographical division of Incla, Local
Veprtatian.
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Practical

Stady of instruments used to measmre mecroclimatic variables: Soil 1hnm.
mavimum and minimum thermometer, ancmomcter, psychrometerhygrometer, min
gauge and hux meter,

2 Determination of pH of various soil and water ssmples (with pll meter, universal
mdcatorLovibond comparator and/or pH paper strip) )
3. Asmalyus for carbonates, chlorides, nitrates, sulphates, organic matter and base deficiency
from two soil samples by rapid ficld tests.
4 Determmotion of orpans matter of difforent soil samples by Walkley & Hlack raped
titration mcthod.
5. Comparion of bulk demuity, porosity and rate of infiltration of water in soils of three
habitats,
6. Determination of dissolved oxypen of water samples from polluted amd enpoltuted
wmrCTs.
7. Sty of morphologrcal adeptatioms of hydroplrytes and xerophytes (four each). \
8 Smdy of biotic mteractions of the following: Stem parmsite (Cmcuta), Root parasite
(Orobanche) Epiphytes, Prodation (lnsectivorous plants).
9. Determnation of mimmal quadrat size for the study of herbaceous vegstation in the
college campus, by species area curve method (species to be listed).
10, Quantitative analysis of herbaccous vegetation in the college campus for frequency and
comparison with Raumkser's froquency distribution Law.
1 Quantitative amalyns of herbaceous vepetation for density and abundance in the college
campus,
12, Ficld visit to familianse students with ecology of different sites.
Soggested Readings
. Odem, EP. (2005). Fundamentals of ecology. Cengage Leaming India Pvt. Lid, New
Deitu. Sth editson,
2 Singh. ) S, Singh, S.P., Gupta, 5. (2006). Ecology Environment and Resource
3 Sharma, D, (2010). Ecology and Environment. Rastogi Publications, Meorut, lodia.
&th edition.
4.  Willaoson, DM. ﬂﬁﬂ?}Fmdmmﬂhthmhm An Exrth Systerms
Approach. Oxford Universty Press. US A
5. Kermoody, EJ. (1996). Concepts of ccology. PHI Leaming Pvt Lid, Delhi, India
dth editron.
Xe C e
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Core Course 10: Plant Systematics

™
Sl
1 |-
b 1%,

Learuing outcomes
On completion of this course, the stadonts will be able to:
Qlassify Plant systonmtics and recogaize the importance of herbarum and Vietl
herbarium
Evaluate the Lupoctast horbaa and botasscal pasdens
lsserpret the rules of ICN in botanical nomenclatere
Assess torms and concepts relatad W Phylogoacts Sysicmatics
Generalize (he charactens of the famlics acconding 10 Beatham & Hooker's systcm of
classification

Keywords:
Hﬁl I"!’h)‘h'- Pﬂf)"Ph)")'- M- M& bmlﬂr

Unit I: Significance of Plant systematics and Taxonomic hierarchy
18 lectures

Introduction to systematics, Plaat identification, Classification, Nomenclatwe Evidences rom
palynology embryology, oytology, piiytochemustry aad molecular data. Ficld ioventory,

Importaace of Hearbanung lmportant berbarna and  botanical pardens of the
world and ladia; Vistial berbariuag, E-flora; Documentation:  Flora, Mooographs, Journal s
Keys: atended (yolked) and bracketed keys. Phenctics vi. Cladistics, Tazonomic Ilierarchy
Concept of taxa (famuly, geaus, specics), Categonas and tao nomic hicrarchy, Speaics
concepts (bsological, morphological, evolutionary) Modas of spociation. Probloms wath
specics concepts. Rankless syutom of phylopeactic systematics

Unit [1: Botanical Nomenclature and System of Classification 15 lectures
Prmcaples aad rules (ICN); Ranks and sames; Typafication, aut hor citation, valid publication,
repection of names, pasciple of poonty and its hmitations, MNames of bybads. Systems of
cassification” Natural system of claification (Beatham and hooker), Takhtajan claaification
of Aagiosperms, Principle of Anpesperm Phylogeny Group (A PG IV) classification.

Uait LI Biometrics, Numerical Taxonomy and Cladistics 15 lectures
Characters, Vanations, OTUs, charactor woighting and coding Cluster analysis;
Phesograns, cladograc (definitioss and differcnces).

Unit IV; Phylogenclic Systematics 2 lectures
Toms asd concepts (prsutive aad alvasced, bomology and ana logy, parallclism and
comengonce, masopinly, Pacplyly, polyphyly, clades, synspomorphy, symplescsapby |
spomorply, lmcage sorung, sorial bomology ekc).  Onpin and cvolution of angiosperm s,
Co-cvolution of sagiosparms and sumals, Methods of illustrating evolubiopary relationshu p
(plnyflogemetac o=, cladopram)

a5 ‘
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Practical

e

Vs
Study of vegetative and floral characters of the following families (Description,
flower, sectom of ovary, Mmmmuﬂmwmﬁwpmm
mhluhllm:qmdm},

Rasunculacese - Ramenculus, Delphintum
Brasicocene - Alyzrum / [beris

4 yrtacese ) :"Zuubpm Calli

M - interon
Umbelliferse - Corsamdrum /Amethus / Foencuivm
Asteraceae - Sonchuy/Lawnoen, Vernomia/Ageratum, Eclipta/Tridax
Solawxese - Solumumnigrum/Physalis

lsrmaceae - Salvia' Ccimum

Fuphorbucese - Euphortia hirta/ Jatropha, Croton
Lilisceae : Asphodefus/Lilium/Allium

Poacess . Tnncum/Hordenm/Avena

Freld vt (local or outssde depending on situstion) —

Meunting of a properly dried and pressed specimen of amy 20 wild plant with

Hertsarmum Label (to be submitted in the record book). _
Comstrction of plant phylogenetic trees ming vanious Joa (rbel, ITS, tmlctc) with
vanows phylogenctic methods (Neibour Jommeg, Matmmum Likrithood cic)

'iunﬂted Readings

-
-

Smgh, (2012). Plant Systematics: Theory and Practice Oxford & [DH vt Lid, New
Delha 3 editron,

Jeflrey, C (1982). An Introdction to Plant Tatonomy. Cambridge University Press,
Cambvidge

Judd, W S, Campbell, CS., Kellogs, EA, Swvens, PF.  Q2002) Plamt
Systermaticw-A Phiylogenctic Approach. Smauer Associates Iec, US A 7™ odition.
Radford, AE. (1936). Fundamentals of Plant Systematics. Harper and Row, New
York

Sambarurty A.V.5.5. (2005). Towononry of Anposperms. L K. International Py
Ltd, New Delln. Smgh, V., Pande, P. C. & Jain, D. K. (2008). Txxonomy and
Pandey, B. P'. (2009). A Texibook of Botamy Angrosperma. . S. Chand and Company
Ltd. New Delln

Hall, BG. (2011). Piylogenctic Trees Made Easy: A How-To Manual. Sinaver
Amocutes, [Inc. USA

Any localstate’repomal flor published by BSI or any other apency
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Core Course 11: Plant Physiology

LITIPr|CH
0

L]
i

Learning outcomes

On coagpletion of this course, the wudonts will be able 0,
Undenzand Water relation of plasts with respoct o vanous pliysiological processcs.
Explain chenucal pruportacs and deficaoncy symploms i plants
Ascn dormuscy wod pamenation ia plants

Keywords:
Hydropoaics, Nitogeosse, FPholosynthesis, Pholorespisation, CAM, Phytochrons,
Phytobormone

Unit I: Water Potential and Other Potential Physiological Aspect of Pla nt

15 lecturcs
Water relation of plants, wigue pliyssco cemacal propartacs of watar, watar absorption, u pake
and bulk movemcnt of wetor, stomatal regulation of Uasspiration, anti transpirants;
lnorpemc mulrition, (seco and mico), deliciency symptoas, bydropoaic studies; muncral
mmmm{mmmmmwwu
Channels, carmers and pumpa).

Unit I1: Nitrogen Nutrition 12 lecture s
Mectabolisax Nitrogen suintioa, orpasic nitrogen, nirogen fixation @ microbes/leguancs, uif
Fuﬂmhmammndm_ﬂmﬂumm
photosynthesss and mitivg o metabolam. (Emphasis on various corymcs spocially sstrogeasise).

Unit I1]: Photosynthesis and Photorespiration I8 lectures
Photosyntheus: lmportaace of photsysthous for food secunty and enviroament. (a) Ligght
reaction: Radiant cocryy, pholosyuthotic appacatus, pigments and thesr biosynthesss; Light
barvesting comples, lipht sbiaplios aad composition aad chanctenstics of two photosysierns,
photosynthetic clectivn trauport, (b) Dark reactionr Carboo diaude fixation w C3, C4 and
CAM plants, photorespiration and its significance, cavwonmental factors affecting
photasyatheus. (Explos RUBISCO) Respuation: Acrobes and anacrobic respuatioa, cysnide
mdepondent epuaton, {anaentabion; cytochsame systom, carbobydrate and lipud
metabolsm, hagh cacryy compounds and factons affectmg resparation.

Uit IV: Phytochrome, Phytobormone and Plant Cycle 15 lectures
Crowth and development (3) Pliytockromes and light coatrol, role of phytochrome ia tropan,
flowenng and fruting (b) Pipbommses Auxin; cytokinm, Gibberelling, ethylens, ABA
Systhess, distnbation and physolopeal effects. Application of bormoncs 1a agnculture and
horticuliare. W" brasunosterosds amd thew functons. Secd dornmancy
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s prrminstion, senescence, crrmbon rhythes hjﬂﬂlﬂmm'ﬂl"hp- soical
mechanism)

Practical ) s op

1. Amalysis of plant tissoe for water, organic and imorpanic content detcrmination of 4
few mocromutrient (K/Na) by Flame photometer

2. Quantitative and qualitative estimation of sugars

3 Quulitstive snd quantitative determination of amino acids

4 Qumtestive estismtion of protem

5. Detcrmsation of ascorbsc scxd content of tisswe (DCIP red) .

6 Pigments cxtcton, separabon through solvent partitioning and chromatographic
technnqees

7. Spectropbotometnc exstmmation of chloroptryll :

L Frryme activity with roypect to temperature, phl and substrate concentration.

9, [ffect of morpenee mtricnts on plant growth

10, Assay of photosynthetic electron transport activity from isolated chloroplast/Algae
mmg DCIP rodecton

1. Asmay of respratory electron trampon sctivity (rom potato g DDCP dye
onidabion.

12, Estimation of nitrste/nitnte reductase activity in leaves/algac

13, Seed visbility — TTC test

14 Estinntien of toesprraton Sroegh different simple eethods.

Suggested Reading
Prochasnn, B and Gretssem, W. (2015). Biochemistry and molecular biology of plants.
Willy Blschwell ASPB USA.
Campbell, MLK. and Farrell, 5.0. (2007). Biochemistry. Thomson Brooks/cole, USA.
Dy, P M. and Harbomne, ) B. (2000). Plant Mochemistry. Acsdemic Prem, UKL
Goodwmn, T.W. 2ad Mercer, EL (2003). Jatroduction to plant biocke=istry. CS
Publnbers & Drtnbutors, New Delln, Inda
Ix;"mt:d:ﬂuhy[m Flamt Physsology. Conpage Leaming (Thompron), New
Sepel, LH. and Segel, E. (1993). Excyme Linetics: Behavior and enalvsis of rapid
eymililvrism and steady-state ermyme rateses. Wikey-Interscience, USA.
Taiz, L, Zeiger, E Mollar, L M. and Murplry, A. (2015). Plant physiology and
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Core Course 12: Plant Metabolism

Learning outcomes
On completion of thes counse, the saaionts will be able 10

Dulleremtaste ansbolic sad catabolic pathways of mctabolium
Recogaire the iportance of Carbon assimulation 1n photorcipaation
Explain the ATP-Synthesis

Iaterpret the Hiolopecal mivegen fostos @ mctabolim

Keywords:
Asabolem, catabolise, Postose phosphate patirway, ATP synthoss, Eloction Traaspot
Chaim, MAP Linase cascade

Ualt I: Concept of Metabolism 10 lectures lotroduction, amsbolic ssd catibole
patrways, regulation of metabolum, role of repulatory earymes (allowene, covalont o wadulaton
and bsorymes). Historical backgrousd, role of photosynthctic pipments (chlosop bylls aad
acommory pipments), anteons molecules and reacton centres,

Unit II: Carbon Assimilation, Metabolism and Ozxidation 20 lectures
Photochemical reactions, photosyntietic dectroa transpont, P51 P51 Q oycle, 00 reduction’
Caurbon ssumilstion: € zad Ca patbways; pholorespuation; Crassulacesa acid metaboloes
Factors aflecting C02 roduction. Synthesis and bydrolysis of sucrose and stwch Cilycolysis
and its regulation of ghycolysa, cuidstive poslose phosphate pathrway, avsdsine docarbrosylation
of pyruvate, regulstion of POIL NADI shetthe; TCA coycle, amplabolic role, asuplorotic

Unit III: ATP-Syuthesis 12 Jectures
Mechamemn of ATP syothess ssbatmte lovel phosphorylation,  chemd oumotic
mechanism (oxidative and photophosphorylation), ATF synthase, Boyers conformutional
modd, Racker's expenisct, Jagenduf's expeniment; role of uncouplers.

Unit IV: Lipid and Nitrogen Metabolism, Mechanism of Signal
Transduction
18 leCtures

Systhess and becakdown of tighcanda, Poxsdation, glyoxylate cycle, gluconcogeneais and
its role m mobliction of lpsls denag sood pormenation, o oudstion. Hiclopical murogen
fination (cramples of kopescs aad son-degumes), Piyuology and biochemustry of matrogea
fixabion, Nitrale snd Ao sumlstion, Trasamsue rcactoss Reocpor- lipead
sderactions; Sccondary mcscagens coacept, Calcuun- calmodulin, MAFP binase cascad ¢

R
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Practical

’.w#.—!J—

=l

fodvent perttaremy of plxtovyntixtx prgments

Expermental denwmstratson of Hill's rescton.

To sady e effect of light mtcmity on e rate of photosyntheun.

Effect of carbon dionide on the rate of photosynthesis.

To compare the rate of ropwaten n dfferent parts of a plant.

To demoentrate activity of Nitrste reductsse m permmmating Jesves of Gfferent plaet
WEETT

To sady the activity of lipmes m prrosnsting oilsecds and dermomtrate moblzaton
of bpsds danag pormmton.

Demoastraton of fuorewence by nolsted chioropinyll prgments

Demommtration of sbsorptson ipectrem of photovyntietx prpments.

iwd Readings

re

Hopkims, W.G. and Huner, A. (2008). Introduction to Plant Phywmology. 4™ edition.
Jobm Wiley pond Scms US A

Taiz, L., Zesger, ., M@Uer, L M. and Marphy, A (2015). Plant Physiology end
Development. 6™ adstion. Simswer Associstes lnc. USA

Hacbore, J B (1973) Phytechemwcal Methods. Jobm Wikey & Soms. New York
W Heldt and B. Prechuila (2019). Pt Biochemntry. 4* Edition. Paperback.
Acadesec Prem

B. Duchanan, W. Grensem and R. L. Joocs (Eds) (2015) Biochernnitry a=d
Molecutar Riology of Plants. Second Edition. Paper back. Wiley-Dlackowell
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Core Course 13: Biodiversity and Conservation

ol
I =
i)

Learning outcomes:

The students will have (ollowing important knowledge alter completing the course
Basic concepts of diversity and Its importast componcnts

Distribution pattern of biodiversity on the globe

Impaortance of blodiversity for human beings

Why biodiversity conservation s needed?

Unit I- Biodiversity:

Concept and definition, Composition and Scales of Hiodiversity: Genetic Diversity,
Species diversity, Ecosystem Diversity, Agroblodiversity.

Uit 1I- Biodiversity Distribution:

Origin of Spedes; Global biodiversity patterns and blodiversity in geologicaltime ;
Current Centers of Blodiversity

Unit I - Values of Biodiversity:

Utilitarian value and their categories, Direct and Indirect values; value, value of
biodiversity in monetary terms.

Unit IV - Threats to Blodiversity:

Habitat loss and Its fragmentation, Transformation, Degradation and Loss: Invasive
Spedies: introduction and blologicl impacts of Invasive species onterrestrial/ aquatic

systems; Pollution and biodiversity.
Unit V- Blodiversity Extinction:

Types of Extinctions, Processes responsible for Species Extinction, Current andFuture
Extinction Rates, IUCN Threatened Gitegories

Lab (BOPDLD9)
L Todetermine the species diversity in different terrestrial ecosystems.

"
A
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1. 2 To determine various diversity indices (Shanpon-Wiener, Concentration of
Dominance, Species richness, Equitability and B-diversity)

2. Field vigits to different degraded ecosystems.

Suggested Readings:
L mu;mnumcummmudw
Biology Sinaver Associates, Inc, USA

Krishnamurthy, K. V. 2003. Textbook of Biodiversity. Sclence Publication.
Primack, R 2006, Essentials of Conservation Biology Sinauer Associates, Inc, USA.

Hambler, C. 2004. Conservation. Cambridge University Press.

Van Dyke,F.2008 Conservation Biology Foundations, Concepts, Applications 2nd

Bos W N
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Core Course 14: Reproductive Biology of Angiosperms

MERIE

wln

i

ifo]

Learning oulcomes
Ou complction of thus course, the students will be able to:
Recall the histocy of reprodictive biology of angiosperus & recogause the importance
of genetic and molecular aspects of flower
Understand stiuctuse and functions of anther wall aad pollen wall
Evaluate the spocial structes of Ovule
Solve Scll-unconpatibility w Pollination and fertilization & relate between Embryo,
Eadosparm and Scad
Comprehend the causes of Polycmbryoay and apomiaes with uts clasufication

Keywords:
Gametogencais,  Self-incompatibility, la wiwo fortilization, Cybnds, Polyembryoay,

Unit I: Introduction 10 lectures
Hmary (contnbutions of G.B. Amsci, W, Holmeister E. Strasburger, 5.0, Nawaschin, .
Mabesbwari, H.M. John, WA Jensen, J. Heslop-Hamson) and scope. Types of reproductian
and regencration in plants Seaual, asexual / vegotalive reproduction.

Uit 11: Flower Formation, Male and Female Gametophyte Development

15 lectures
Flower as a modified deternunate shool. Flower development: genctic and molecular aspects
Asther and pollen biology: Anther wall: Structure and functioas, micro-sporogencsis, Mico-
pamctogencsis, Pollen wall structire, MGU (male perm vnit), NPC sysiem; Palynology and scope
(a brief account); Pollen wall protcas; Pollen wiabslsty, Aboormal (catwrer Pacudomonads,
polyads, massulse, polling, OvoleTyps of ovales] Special structures—endothelium, obtur ator,
anl, caruncle and hypostace; Femmale pamctophyte- mepa-sparopencus (mooospanc, bespanc
and tetrasporic) and megs- gametogencsis (details of Polygomum type), Orpanizstion aad
ultrastructure of mature embryo 1ac.

Umit [II: Pollination, Fertilization and Self-Incompatibility 10 lectures
m:numdu;u:fm;mm:nhﬂmudmk;puhufpﬂlm

whe im putl, double foulzatbon Sclfincompatibility: Hasic concepts (unterspecific,
mtraspecific, bomomarphic, betcromorphic, GSI and SSI), Metbods 0 overcome s elf-
mcompatiblity: mived pollinstion, bod pollnation, stub pollmation. Intra-ovanan and e vive
pollaation; Modification of stigma surface, pamsscaual bybodirstion, Cybnds, s vazro
fertluration.
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Usit IV: Embrys, Endosperm and Seed, Polyembryony and ﬁpﬂuﬂ":ﬂ
pral o ot codaryw,

R -l-lrnl_llﬂ-dﬁ-hp—lldi-l

ety -::-dh—n-_-d#:mrm

pedstmmateg Nt tnm of conbeyo Sl vt e eEpe e € )

Srgural pwchamm. Pelyvmby yeury sud #“WL—

;
1
i
%
i
|

rehyady, poftmma wall
{ muterial), ultrastrucnee of polles
(mecrograph), Pollen viabality T etrazolinm test. Demomtration of polies prrmmmmton
wung hunging drop method

Suggested Readings

| Phoywam, S5 asd Bhatnsgar, SP. (2011} The Embryology of Aspospermm, Vikas

PMeblnbung House. Delln.

Pandey, AK (1997) lntreixction 1o Embryology of Angrosparmms. CIS Publishers

& Dwtributors, New Delln.

1 Shevansa, KR (2003). Pollen Biology and Bictechmology. Onford and [NH Pueblnheng
Co. Pyt Lad Delhi,

4 Raghavan, V (2000). Developmental Deology of Flowening plants, Sprinper, Nethorbamds.

S Jobn, BM | (19%4). Embryolopy of Angrosperrm, Springer-Verlag, Netherlands
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DISCIPLINE SPECIFIC ELECTIVE COURSES

These are 09 courses, out of which the students are 10 sclect 3 counses i BSc (Hooors). These
courses hawve the followwny crodil pattom,
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Discipline Specific Elective Course 1: Plant Biotechnology and
Genetic Engineering
F’i T[r|cdq
2

Jjoj2]s]

Learning outcomes

On the completion of the course the students wll be able o "
Usderitand the core concepts and fondamentals of plast brotechmolopy and penetic
enginrening
Develop their competency on different types of plant trsae culture
Amlyz the cnrymes and vectons for ponctic mampalatons
Exsmine proc cloning and evabmte differemt mecthods of gene transfer
Cntically amalyze the major concerns aad applications of transgenic technology

Keywords:
Callows, Protoplast, Gene Cloming. Vectors, Transgenic technology, Embryo eninere, Asther
cultare

Unit I: Plant Tisswe Culture 11 lectures
Histoncal perspective; Formalation of mutnient medma; Stenloation, role of vitzmins and
hormones, Totpotency: Orpanogencus; Embryopenesia (somatic and nypotic), Organ cultore,
Emdryo cultere, Asther md tnplond culture, Callns caltere, Protoplast irolstion, cultare
sl femow, Trwe cultore  applications mcheding mecropropagation, androgoness,
production of vins free planty, secondary metabolite production, heplonds, tnplosds and hybeds
and pereplasm comervation, Cryvoprosavation and mages.

Unit II: Enzymes and Vectors for Genetic Manipulations 11 lectures
Restrwction Endonnclewes (History, Types 1-1V and subtypes of II, Structures, biological role,
Mechenmm, and mares in cloning), Restriction Mapping (Lincar and Circular), Lipases
ensymes, Cloning Vectors: History, bavic sequences of sy vector, types of bacterial vectors
(FUCIS ad pUCTD, pBR3I22, Ti plasmad, BACY; Yeast vector, viral vectors including Lambeda
plare, M3 phapemsd, Conmd, Shuttle vector; Enkaryotic Vectors (YAC).

Unit 111: Gene L'lunln_g and Methods of Gene Transfer 11 lectures

mmmammmmnﬁnM~Mdm
cloaing, GeoeComstruct Plant tmnsformation  vector, T-DNA 28d viral  wvector,
Agrobactersiem. exdited Trnfnmﬁmﬂmohmhcﬂ.mdnﬁnmf?-ﬂﬂam
dioeet proc tomsfey mxthod by Electroporation,  Microisjection, Microprojectile
bombaniment Selection of tomsgemics - selectable marker and reporter pemes (Lociferase,
GuUs, mwmmmmmumxmu

57
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Uit I'V: Major Concerns and Applications of Transgenic Technology

12 lectures

Trassgenic technology aad sustainable agriculture, Biosafety coacerns with transgenic
technalogy, History of tamugeaic development across the warld, Mayor concenms wath
mplementation of Gan oo lechnology @ ladia Applications 2 Pest resstant (i otion),
herbicade rosistant plasts (RosadUp Ready soybean), Transgonuc crops with improved quality
traats a mmyor crops (Flavr Savr tomato, Golden rice); Improved horticuliural vanetics
(Mooadust camations), Role of transgenics in bioremediation (Superbug)

Practical

Pk wpN

© .

(a) Preparation of liquid and solid MS medinm

(b) Demonstration of ia witro serilization of scods and pormusalion ta MS media
containing petn plates.

() in wvitrv sclection and woculation methods wiing lcaf and nodal explants of tobacco,
Datwra, Brozsica cic.

Gallus formation 1 obacco and rice using MS medium costainung phytobormones.

Study of aather, cmbiyo and eadosperm culture, micropropagatioa, somatic

ambryogencsis £ artificial scods through photographs.

ksolation of protoplasts and protoplast culture using photographs

Coastruction of restnicion nap of circular and linear DNA from the data provided.

Study of methods of gone taasfer through photographs: A grobactenum-modiated,

darect geoe tansfer by clectroporation, microinjection, nucroprojectile bombardment.

Study of steps of penctic engineerng for production of Bt cotton, Golden rice, Flavr

Savr tomato tuough photographs.

Isolation of plassud DNA.

Restriction digestion and gel cloctropboresis of plasmsd DNA.

wm&hgx

Bhojwani, 5.5. md Randua, MUK, (1996). Plant Tesue Cultise: Theory and Practice.
Elsevicr Science Amsterdam The Netherlands.

Applications of recombinant DNA. ASM Pros, Washingtoa.

A. Slater, NW. Scout and MR, Fowler (2008). Plant Biotechnology. Second Edition.
Oxford

Samstad DP. aod Simsmons, MJ. (2010). Principles of Genetics. Jobha Wiley and
Som, UK

Siewart, CN Jr. (2008). Plast Biolechaology & Genetics: Principles, Techaiques and
Applications. Joha Wiley & Sows lac. USA

Clrispecks, M. and Sadiva, DE. (1994). Plants, Genes and Agnicultre. Jooes &
Bartlett Poblibers.

N. Santosh aad A Madba (2010). Practraal Book of Biotechnology and Plant

Tusue Cultwe. S. Chand & Co.
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Discipline Specific Elective Course 2: Plant Biochemistry
LiT|P
yjoj21]5s

Learning ontcomes:
Al ihe ool of the coune the stadeats will be sble 1o,
Comprebend different fundamentsl comcepts redsted 1o plant bsochemestry like plant
cell orpanclles, photosynthess, resparation and liped metabolism ctc
Amlyre the structure sad propertses. of yanous enrymes
Evaluste the process of ATP Systhean, mtropen metabolasm 2nd Lipsd metsholem

Keywords:

CAM, TCA, Bionynthesss, Mobnloration, Peronidstion, Enryme catalysis, ATP Synthesns,
Confornatronal Theory

Unit I: Mant Cell Organclles 5 lectures
Chloreplats, Mitechondna, Prrutsomes and vacwolex: thesr structure asd function
Unit I1: Photosynthesis and Respiration 20 lectures

Photosyntietic Pigments (O a, b, xanthophylls, carotenc); Photosystem | 2od [, reaction
center, antenma molecules; Electron wamsport and mechanism of ATP synthesir; C3, C4 and
CAM pothways of cubon fiatos: Photorespiration. Assimilate Partitionsny Synthests and
h&wnmnuimhﬁ?nmmw.wnqdqmnhﬁu
phosphorytation, Glyoxylste, Oudative Pentose Phosphate Pathrway and ATP rvmtheses
Lm}lcvﬂ phosphorylastiom,  chemmmotic  hypothesit:  Cocforrational  theory,

Unit I11: Nitrogen and Lipid Metabolism 10 lectures
Bulurulmm-:mﬁu_mqﬁ'mmd ammona xssmslston, Ammo eond botyethens,
I R e L e — Iiprds; Iipid oobilicton &

Unit IV: Enzymes 10 lectures

Stractare and properties; Mechanem of and inb :
cnryme catalysm enxyme inhilstion. Inbubtors

Practical

Demonstration of Hill reaction,

mumurmmmud@ﬁm-ﬂ '
Tummmmﬂm.mumm' evolution

: oa Oy n
‘mﬂhﬂhufmhqm { a plant. ’
&murm_:ﬁhm:hun-w:;-:u :
Tn&mmiydﬁmmdumh:_ﬁ;lmnuraﬂrm#
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To shady the acuvity of lipascs i gomenating olsonds and demonstrate mobilization
of bpubs duiing povunstion

L Demvestiation of uoresonce by wolatod chlorophyll pigments.
9 Demuestration of aluoiptas spoctrum of photosynthelic pigments.
SWRndlngs
Hophams, W.G. 20d Huser, A. (2008). Introduction 10 Plant Physiology. 4* edition. Joh o
Wiley and Soas U S.A.
r X

Taiz, L, Zeiger, E., MOller, LM, and Marplry, A (2015). Plant Physiology asd
Development. 6™ ecition. Simmer Associates Inc. USA.
IMJB.{IWJLWHMMWM&SMHHH'WE.

Heldt, H. W. 2ad Picchalla, B. (2010). Plast Biochemistry. 4% Edstion. Paperback
Acadermsc Preas.

Buchanan, B, Gruisseons, W, and Joocs R. L. (Eds) (2015). Biochemastry and Malecular
Biology of Plants. 2 Edition. Paper back. Wiley-Blackwell.
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Discipline Specific Elective Course 3: Research Methodology

LIT|F

0D12]5

Learning outcomes:

At the emd of the course the stedents will be sbie 1o,
Understand the concept of research and different types of research in the context of
beology
Develop laboratory expormment related skills. 1
Develop comprtence on data collection and process of scientific documentation
Amalyze the ctineal sspects of rosearch
Evaluate the different methods of scientific writing and reporting

Keywords:
Qualitative, Crantitative, Reproduchility, Scoentific methodology, Pligimrsm, Scarstific
mescondact, Ethicy in Science

Unit I: Basic Concepts of Research 12 lectures Research-definition 2od types of
research (Descriptive vs amalytical, applied v fandamental;, quantitative s gualitative;
conceptml vi emprrical). Research metbods v methodology. Literature-review and its
comolsdation; Library rescarch: field research; bboratory rescarch.

Unit 11: Data Collection and Documentation of Observations 12 lectures
Mamtaming 3 laboratory record. Tabulstion snd penerstion of prapln. [moging of tisec
specumens and spplication of scale bars. The ant of ficld photography.

Unit HI: Overview of Biological Problems 10 lectures History; Key biology research
srem, Mode] orpenesmm m brology (A bnef overview): Genetics, Pinsiology,
Brochemastry, Molecular Biology, Cell Biology. Gemomics, Protcomics-Transcriptional
reralstory petwork

Unit IV: Ethics and Good Practical’s and Art of Scientific Writing

I Jectures
Authors, scknowlcdgements, reproducibility, plagiarmm, Numbers, units, sbbrevistions snd
somenclature med m soentific wiiting. Writing references. Power-point presestation. Poster
presestation.  Scesfific  wnting and  cthics, Introduction 1o copyright-scademic
mescondect/plagranem,
Practical
Expenirents bavwed on chermecal calculstions,
Plet mwcrotechnique expenments.
Mﬂdmﬂmwm:phyﬂww
rmptmmd:ﬁ-dtnpm
Technical wniting cn topscs assigned.
ldentification of diferent type of rescarch in day by day life
Testing of a formmlated hypothesis with type | and type 11 errors
Ceration of refevant soentific literature from Google Scholar

Q

-
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¥ Poster proscstation oa defised topics

. Desosstration for checking of plagianmms wing recomucad<d woltware

1. Technical wntng o topecs asigned.

12 Mare Practical sy be added depending on the local habitatss and available facilitics:

Sagrested Readings

L Dawsca, C. (2002). Practical rescarch sthods. UBS Publishiers, New Delbi.

L Supletwa, P, Yoodeowe, A, Mukaaysage, )., Houten, H. (1995). Scicatific writing
for agnculisal rescarch scocstuts -~ a tmining reforence anaoual. West Afncs Ruce
Development Asociatuon, Hoag Koag.

3. Ruzn, S E (1999) Plst sscotechoique and microscopy. Oxford Usiversaty Precss,
New Yok, USA
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Discipline Specific Elective Course 4: Biostatistics

LIT|PF]|Crn
0Dj21]5%

Learning outcomes:

Al the coxd of the course the stndents wall be able to,

whmmn“hw-lm“tm
Develop shills in data tabmistion, iy trestment, smalysis, interpretation and graphical
rrpresentainen of dats

Amalyee ihe emplacationn of iferentml statitacn m bukogy

Develop thew competence m Iypothern irsting smd sserpretation.
Keywords:
M.F-v-q.m&mr*w—qmw_

Unit 11: Data Summariration and Visualization 15 lectures

twdmmmmm.mmhmmdcm“
bars, scafiorplots

Unit 111: Descriptive Statistics

Unit IV Cuml:ﬁmkmﬁ.-ndwhfm
Types and methods of correlation, ' '
e m*mmﬁtﬂgm

hﬁlﬂmﬂ--llt.ﬁqﬂm teming valoey
rmrmmsu-'ruﬁq—-—;ma -

ANOVA and Tukey's HSD- Hand calontation and calcudstion uung MS [rcel

Suggested Readings
| MLWW[I'?I‘TLE-_;IE-T-LJ*TMSM

8 v

- 'l
MLN-"--\'
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2 MPSEMRMI.MMMBM Ind edition.
Meadical College, Vellore

. Sebvim, S, (1991). Statistical Asmalysis of cpademiological data New York University
Prea

4. Campbell, R.C. (199%). Statistics for Biologists, Cambridge University Press.

!
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Discipline Specific  Elective Course 5: Naturnl Resource
Management

L|T|PF
jjo|2

Learning outcomes:

At the end of the course the stodents will be able o,
Understand the concept of different natoral resources and their utilezation.
Crtically amalyre the sustamable utilization kand, water, forest and encrpy resources.
Evaluate the management strategies of different natural resources.

Reflect upon the different national and international efforts in resource management
and their conservation

Keywords:
Sustamability, EIA, GIS, Carbon Footprint, renewable energy, CBD, Nagoya Protocol

Unit 1: Natural Resources and Sustainable Utilization 8 lectures

I):fmthnmdrrpu,mm[miq:wloﬁul and socio-cultural) for
sustainable utiliration.

Unit TI: Land, Water and Biological Resources 15 lectures
Utilezation  (agricultaral,  pastoral,  horticultural, silvicultural), Soil degradation and
management. Fresh water (rivers, lakes, groundwater, aquifers, watershed), Manmne:

Estwanne; Wetlands, Threats and management strategies. Biodiversity-defmition and types;
Sypmficance;  Threats; Management

srategics; Bio- prespecting.  IPR; CHD: National
Brodiveruty Action Plan).
Unit I11: Forests and Energy 10 lectures
Defimition, Cover and its significance

(with special reference to India); Major and minor forest
produects; Depletion; Management. Rencwable and non-rencwable sowrces of eoerpy

Unit IV: Contemporary Practices in Resource Managemen 12 lectures
E:m. GIS, Participatory Resource Appraisal, Ecological Footprint with emphasis on carbon

Practical

. Estimation of solid waste penerated by a domestic system (brodegradable
Mpthblc}ndmiuqmmhdw —
Coﬂmmufdmmfmmﬂmndﬁ:m

>
3. Hﬂmmlnfdunﬁeﬂmwuhrnﬂﬂ{d'ﬂmhnhﬂum

method,
4 C:lculmmdl-lgﬁufmluﬁnj footprint.
5. Ecological modeling.
6. Lhtﬁmmmyhd&idmdh.mmhulhﬁhﬂlﬂihhh acilities
65 3'
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wnudln:s
Vasudevan, N. (2000). Esscatials of Eaviroamental Science. Narosa Publishungy House,
New Dellu.

1 Siagh ) S, Sagh SP. aad Gupta, S. (2006). Ecology, Environement and R csowrce

3 Rogers, PP, Jalal K F.and Boyd, J.A. (2008). An Introduction to Sustainable
Development. Preatice Hall of India Private Lisuted, New Delhi.

4 Usited States Governunent Accountability Office (2008) Natural Resource Management.
Nowa Scicnce Publishers loc, 10th Edition

3. Sexcy Keach (2016) Natwral Resowoss Masagoment. Syrawood Publishing House

6  Rathor, V.S, and Rathor B. S (2013) Masagement of Natural Resource for Sustuaable
Development. Daya Publishing House, New Delhi
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Discipline Specific Elective Course 6: Industrial and
Learning outcomes:

Environmental Microbiology '
L[rIr]cH
1 (0213
Al the emd of the course the somdents will be able 1o

Understand e concept snd role of macrobes s mdentry sed ermrreemen.
Criteally soalyre the types of beorcactons s the fomeatsten process
Pvabate the role of encroorpasssen in indwtry and mwaobes i apricultere
Reflext spen dfferent Lasdwcapmg practees and parden desipn

Preveiop shilhs on the rernfation process of contamsnstod sorls

Keywords:
Trcklems filer, Poflim, borescton, fermenter, PGPR, Naocontrol

Unit I: Scope & Use of Fermentation and Bloreactor Technology 10 lectures
An mtredecton o formentabion process; History, scope, range, equpment, kiscticy of growth
=l prodact Lomation. Selsdatate smd bqund ctate (stationsry and subroorped) (o mentations,
fatch, Fed-batch and contemam fomentationn. Componenty of a typscal Iroresctor, Types of
brorracton- Iatbarstery, puet-scale and. produocteon formenters, comtantly stirred! £3nk fermenter,
tower fermenter, fined bod ad fuidired bed bioresctors and airdift fermerter, Isolation,
provervataon and ioprovement of isdetnially importast eecroorgasnan, Modia for Industrial
Proces, Stendiation, Development of imocsturm for imdwntral process, seratson

Unit I1: Microbial Production of Indestrial Products and Important
Enzymes
10 Jectures

Filiration, cestrifapation, eell durwption, sobvenst cxtraction, precipitation and ultrafiltrataon,
Iyophalezation, spray drying. Hasds on mecrobual formentations for the prodioction 3od cstimmtion
(galstative and quantitatrve) of Enryme: amylzse or bipase activity, Orpanic scx! (crtnic acid or
platamc sod), slcobel (Exfunol), setiteotic (Penicillm), vimepar 2nd microbial cells.

Unit IV: Microbes and Role in Environment for Agricuolture and
Remediation of Contaminated Solls. 15 lectmres
Mrrobsalogy of ar (Acrumacrobeology), natere of beoserool, launching snd control of

mwdmw-ﬂ-—mum

’Q» .

(wa § .,

(r'(ltgg‘&i"i\?-uu.nu



polien allergy, Sod surface sad sub-surface sl micrablology, dstribution of mcrobes i s

hﬂ—d“—hﬂﬁ-ﬂﬂ.wmhuﬂm‘u}m

m.h:ﬁ-ﬂ,m-ﬂ—-.“'mphn*ﬂ

-ﬂ-hwmmmmu_q_s_ymd

-—-—.wumm-_-u_qu-m,mhﬁmm

fecal coliform i waler sasples. Detarmsaation of BOD, COD, TDS aad TOC of water

“MLHMB’-—H&“-&M

mrpoohezal coloacation w plast routs Khiobes -logume symbuos, Beocostrol

Practical

L H-#l--dﬁ-cu-‘d_-.--ﬂ-hgw

2 Ihﬁunniu-u-h;h_—lr_ﬁudmhn“

b A visll © any edacational instinute/ industry (0 sce an indutrial formenter, s other
dowmalitam puon oo oy sl

4 More Practical suy be sdded depending oa the local habitats snd available facilitcs

Swwnp

L Polom, MJ. Jr, Chen EC S and Krieg, NR. (2010). Microbsokagy: As application
basad approach Tacs MoGeaw 1N Education Pyt Lad, Delli

2 Tmﬁl-rm.Hld&gﬂmeu.hm
Cummmengs, San Frascuco, USA. %h odition

1 Casia, JRLE QU0%) ladustrial Masolselagy. New Age lntersational (P) Lid
Publuber, Now Delly

4 Sumbay P F, Weeler, A sad Hall, S) (1979). Prisciples of Fermentation
Techmology. Adaya Dooks () Lid, New Dell

& -
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Discipline Specific Elective Course 7: Aquatic Botany

LiT]r]cy

S CHE

L

Learning outcomes: e

On the completion of the coune the stodents will be o
MMMun—uﬂym“-ﬂm: algae of
Analyze 1he propesties of muagroves, otber squatic angiospern and mecroalgae
Reflect wpon the valors and wses of aquatic plants

Keywords:
sequestration, Brofeel

Unit I: Marine and Limnetic Macro Algac 12 lectures
Comenon seaweeds of Indisn ssboontinent: Ulva, Cladophora, Cawlerpa, Grocillaria, .
Serparnum ete. Life cycle, ecology and specics identification feateres. Cormmon terrestrial
alrre inclodme cymmobectors and lichen photobmoets of Indian sebcontment == its Lifecycle,
ecolory and trxoeomy: (Merrlls, Sconederena, Trebousia, Tremtepohlia

Unit 11: Mangroves 11 lectures Famous maagrove forests of India incloding Sundarbans,
PMchavaram, Kerala Mangroves, Rathragini mengroves. Common specics of mongroves and
mmprvve amocated plints, incladng Avicornmsss, Kiicophora, Lagwcularia, Soameria, Acesthes
ol Aegerrmr. Lifecycle of mangrove schected specses. Foonlogical significance of mengrowes.

Unit 111: Phytoplanktons, Cyanobacteria, Dinoflagellates and Diatoms

10 lectures
Conmmon marioe mecroalgse of Inda exlafng phrytoplanktons and picoplankivas, Coesnon
dstorms and doflapellates of Indian Ocean, Common limnctic and torotrial cyanobactoria
of lodm.

Unit IV: Aquatic Angiosperms, Values and Uses of Aquatic Plants

12 lectures
Common squatic smgsosperem of Iada incloding Lotes, water hlly, Water byzcinth and so on
Ecology, hfe cycle, trxoeveny and economic importance of aquatic angiosperms. Valves and
uses of aquatic plants: Economic importance of aquatic plants, Ecosystem services of squatic
and w0 on, sexwred-based indmitnes m India and abroad, edible seaweed mnd algal resources
of lndia, scathetic, cultunal, spirtaal importance of aquatic plants,

Practical

| Vﬂhuﬁ,hﬂtmwﬂﬁm-ﬂmrmt.—k
_hmﬁgﬂm

I Vit to nearby lotic econystem (niver, streanm), collection and identification pf scquatic

pla=ts by mobolory and meroscony Y
& %}k/
= 3 o

r

-
5%
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e i VRS
of phytoplanktons asd ¢yanobactcna
hwmfhmhﬂuuhmm;ﬂ“ (acalutacs
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Discipline Specific Elective Course 8: Bioinformatics

LiTr][cd
o0l2]s]

Learning outcomes:
(1 corpleten of e course B mmwdorts will be sbic 1o

Ussderstansd the concept of databases and mse of &fferent poblic domoin for DNA and
Frotem soquemxe retrieval
Undentand the concept of parwise alignment of DNA sequences mng al porithem.

Fxplain the structure of protens homology modeling approach using SWISS MODEL
arsd SWISS-FDD

Reflect upon the role of varoe models m molecutsr cvolaton
Amlyre the role of (SAR) techniques in Dreg Design.

Keywords:
BLAST, FASTA, UPGMA, Parsiroery, Dayesian Inference, Phrylogeny, OSR

Unit 1 10 lectores
Introntucton hbﬂmmm-ﬂum-dm{m-ﬂm
mwthmmHCBLm.MMLmbmtﬂr

Unit 11 12 lecturea

Unit 1V 10 lectures
mmﬁ-mw.mep
(QSAR) techaiques m Drug Desagn, Microbial genome applications, Crop improvement

Practical
{hnWmmhunﬁﬁmmﬂﬂhhjniﬁhuiﬁuMw]
Nocloxe scxd 2o protem datshases.
Sequence retneval from databeses.

Sequence alignment.

Sequence bomology snd Gene ssmotation,
Comstruction of phryloproct tee.

Comparative zmalysn of dufforrmt datsbases in metabolomecs

S

T s
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1

Mare Practical noy be added depomdang o the local habstats and available facilities

Suggested Readings

_umm; latroduction W Hesabormatecs, Oulard Uninvenuty Pro, ladus
hl[ﬁ-wﬂ'MTnﬁmwm“ﬂm
A practical approsch. Qufoed Usiversity Press, ladiss edticn, Secoad imgeeson, Now

Hysdax bt ' . '
i‘hﬂ[l-aﬂﬁnul[_[‘}m,. Base concepls of o vlormatcs,
:mnm
un-mamn—(-ummm Uz
Publacations, |lydeiabad
I—D-A.E.udhy_HLmﬂ.Hmdm
“mmudl—pr.mnw;u—m-m-u
h“ﬂnmﬂhw.huﬂhh,pﬂ lad,
mnumo—n—glr.r.mmﬁ A Practical Chasde o
hﬂhdhdhﬁﬂkﬂn?ﬂkﬁﬂh&,lhk

Awood, T. K sl Pary S, D, ). (2001). latroduction o Biomformasics Dl
Peanon Bducation (Siagapere) Pl Lad
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Discipline Specific Elective Course 9: Elements of Plant

Breeding —TFTF I
(3 |0 [

2

Learning ogtcomes:
O completion of s course students will be able to:

m“ﬂ-ﬁﬂdpﬂpﬂ: revorcey, plant beroding, pene
HdTﬂﬁhﬂm

Famnlasrre .
L‘I-ufySuulﬂA:uﬂmhﬂm
Rmntwmmurmmwﬂﬁ-mm

Keywords:
H:Hr“m Self-incompatibilaty, Gene Tool, Inbwending depression,  Heterosis, Epostass,

Polyplesdy

(hemweally mdnced male sterility, its utlizaton and limitatioas; Methods of Plest Dreeding:
propagated plants — Mascs of Procrdure, advantages and limstations:, Procedwrs for Release of
vanetes 2ad PR nghes

Unit 111: Quantitative Inheritance, Heterosis and Inbreeding l}rpr;:ﬂnu

10 lectures
mﬂwmhmnmwww
hyputhesss, polyprase mberitance ad continnons vanation, Components of practc vanance:
different types of peme actions, heritabnlty, Examples of mhertance of Kernel colour m wheat,
Shin colour in buman beng. Heteroals and Inbreeding depremion: History, Genetie bawas of

Applscateon of Heterom

lmﬂmwmm-ﬂwwx:

n
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Unit 1V: Noo-conventional Methods in Crop im provement and
Biotechnology

WMWMM.MPW&M]
Pollen viability test

I

¢ &

3. Seed viability test

4 Mﬂmmmmmmm.smmm
celdl division (mitotic index).

Mare Practical may be added depending on the local habitats and av.ailable facilitics

Suggested Readings
1. M!&(lgu;.wmummww—mn
2eloditi

r mw.vm:zw}rummwwmm
Delhs.
3. Shanm, JR(1994) : Prnciples and poactioes of Plant Breeding. Tatza McGraw-Hill

Publshing Company [1d | New Delhi
4. Smgh, BD. (2012). Plant Breading: Principles and Methods. Kalyaai Publishers.

b

Pediion.
6. Singh, Phundan (1996): Esscatials of Plant Breeding. Kalyani Publishiers, New Delhi.2.
C) .
..-'-.:F' (‘ﬁ '.:FI.II."?.“:"I
AN
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Discipline Specific Elective Course 10: Bio-Analytical Techniques

LI.TI'CI'

Jlol2]s

Learning ontcomes:

On completion of thes course the students will be able to:
Develop concrptaal endentanding of cell wall degradation enrymes and cell
[rxctionstion.
Classify difTerent types of chromatography technigues. .
Explain the principles of Light microscopy, compound microscopry, Flworescence
mcrowopy and confocal mucroscopy _
Apply smtsble stratepres = data collecton and doscrmnating research findings.

Keywords:
HPLC, Fleorochrome, AGE, PAGE, FACS, SEM, TEM

Unit I: Cellular Fractionation and Separation Techniques 10 lectures Good
lsborstory practices, Cell fiactiomation, Cell wall degradation cnzymes, Scdimentation of
cefhalar particles, Mobility of particles under external centrifugal forces, type of centrifugation:
cfemtion of muas of bolopaal molecules, Svalbag oqmtion, elfmccctnfopstion and
spplicatiom

Unit 11: Characterization of Biomolecules 13 lectures
Princwple; Paper chromatopraphry; Colurm chromatography, TLC, GLC, HPLC, lon- exchange
chromatography, Molecular sicve chromatography; Aflinity chromatography. Mass
spectrometry, Xomay diffction; Xy aystallograply, Charscterization of proteins and
euclere 2onds; Electrophoreses AGE, PAGE, SDS-PAGE

Unit I1I: Visualization Molecules in Living Cells 12 lectures Principles of
mcrowopy; Uss of Ouorockromes: (a) Flow cytometry (FACS), (b) Applicatioms of
Nocrescemce mecroscopy: Chrommome banding, FISH, chromosome pamting. Tranamission
= Scameang clectron microscopy - sample preparation for clectron  mecroscopy,

rescarch, smfo-exboyraphy, pulse chase cxpenment.

Unit IV: Data Collection, Processing and Analysis 10 lectures Dats collection

methods, popslation, semples, paameters; Representation of Datx: Tabulsr, Graphical;
hdﬂ“hﬁrﬁmmﬁnﬂhﬁﬁmmm
mezn deviation, varstion, standard deviation; Chi-square text for poodness of it

Practical

| To srparate mtrogenous hases by paper chromatography.
2 To scparste sugan by thin layer chromatography.

2 W

¥ EBEDPCLCGLOL L .o

-
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E:ﬁ Lol

lsolation of chloroplasts by diffooatial contnifugation.

To scpasate chloroplast pigments by column chromatograplyy.

Te astimate protein coscontration through Lowry’s methods.

To scpanatc protains wsing PAGE.

To scpanation DNA (uarker) using AGE.

Stady of BDlotting techuiques Southern, Nosthern and  Westam, DNA
Desssssaration of ELISA.

Stady of different mucroscopes tochniques uang photographs/ micrographs (lrocze
fractare, frocae ciching, negalive saining, posstrve stasnung, fluorescence and FISH).
Prepacation of perancat slides (double stauming).

12 More Practical may be added depending on the local habitats and svailable facilitics

whﬂnp

r &

“ -

Plusmener, D.T. (1996). An lotroduction w© Practical Biochemastry. 3 edstion. Tata
McGraw-Hill Publishing Co, Lid New Delhi.

Ruzzin, S E (1999). Plant Miciotechmque and Microscopry, Oxford University Press, New
Yok USA

Ausubel, F., Brent, R, Kingston, R. E., Moore, DD, Seidman, J.G., Smith, J A, Strubl,
K. (1995). Shoat Protocols in Molecular Biology. 3 adition.

Joha Wiley & Sons.

Zar, JH (2012). Biostatistical Asalyss. 4* cdition. Peanson Publicatsoa. U.S.A.
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Geaeric Elective Course 1: Food Science

Learniag outcomes:

Aler e emd of B cownie, the wudonts will be able
Qlasaly he protsias, lypuds and Minerals w food cheaustry
Recogaue Sowces of macuorpanises amd food bome illncss
Evaluaie the foun! Procosusg usdustie ssd proarvabon lochesguecs
Comprehend the wicriclboashaps among difforont compuncats of beverag s technology
Asscss foond Liws 2o qualey costrol ol intcrmatiosal stasdasds
Qasaly mio bansful sad bencficial bio-colors, favors, vitansas, beo-p reserva tives,

Keywords:
Food chemsstry, Food mucrobialogy, Feod taxis, Food wafety, Quality costrol, Nutrition,
Genctcally modaficd foods

Uit | 7 lectiares
Food Chemastry: Sowsces aud Classfication of Carboliydrates, protcuss, lipads and

Miserals Particpation i metsbolc pathways.

Unit 11 8 lectasres

Food Mcrobsology: Sowces of mcoarpanisas in food, Priscples of food spo ilage, food
bome illscs. Food Proccusag Deiry industry, Frusl processing, meat industry”, peoce ssing
snd peescrvation. Beverages tachaclogy: Colliee, boer and wine ctc.

Unit 111 8 lectuires
Netritioa, Nutracruticals and fusctioaal foods: Classification and characteristica ©f functional
foods. Procossing techoology sad icorporation. Food Toams: Natural, microbial & nd cheancal
o @ food procesung. Food Packagiag: Ascptxc and Packaging of speaific food s, frus,
vegetables, dairy prodeces, coreals snacks o

Unit IV T lectumes
Food laws asd qualiy coavol Food miety and standard act (2006) and other Indian asd
lntormationsl sasdands ool Dokchnology. Biotechnology  food wdustry, p rodction of
beocolowrs, fveun, viunios, boprsorvalives, antibiotics aad sdustrial  alcobal
Genetacally mundifies] fisals

Practical
I Mes thormal s e mal nthods of (oo preservatsons

i Mest acd Ponsliny puon casng bxhaology /A«(‘/’,
'l' - \
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Chepra, 1L K. and Pencsor, FiﬂﬂlnFMm.H-mmmlﬂ
Pelezar, M), and Micheed, ). (1997 Mxzobsolopy Hd'kl"-llill 1

Jay, I M. (2005). Modern Food Microbiology (Tih edition) by Golden Food Scacmce
Text Senes

Frazier, W.C. and Waabell, D C. (2015). Food Microbiology (5th editicn) Mcgraw-
Hin,

Kﬂi&ﬂﬂlhﬂﬂﬂﬂmm-duhﬂhnu Koros Press.
Whitaker. u.amumormw. CRC prens

Shewfeclt, RL(2017). Introdaciag Food Science. CRC Press.

Semmth, 1S and M, Y H.(2014) Food Proccamng, Wiley.

10 Varzskes, T and Trm, C. (2016). Haxook of Food Processing. RC Prem.

Porter, N N.(C007). Food Soence. CDS Publnbers.
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Gemeric Elective Course 2: Community Forestry

LiTlrlc
ylofz]s

Learnlag outcomes:
After completion of the couwne, U wadosts will be able 10,
Understan) cuasiuly heotry and its comervation
Fasosse e we of Loes asd community forestry
Interpret the role of idigenous/ tnbal pevple 8 cosscrvalon of forcat
Fasmmme s 1ok of vanow comemunity forodiy coasor vl jwogsams
Messae the dullorent proportics of oo sach & wood volesse, age, baght, volume
o

Keywords:
Comsumity forestity, Comacrcial forsstry, Comservation, Land uses, Timber harvesting

Uit 1 ¥ loctures

Defimsng comamsty {00y aod cosscrvabion, badigenous co massty -based foreatry systeas
amd thew changes, Case wtudics of ndigrnous fores! mmsagoment systcms: ladaa. | History
of commercial forestry in lndia, Ducsa of commercal forestry, masstenance of forests,

Protection form fire, tlcut fcllng, Moauscment of Troes- Height, puth, wood deasty, wood

quabity, closr amd selective [cllmg,

Unit 11 B lectures
Role of comemmury fosc.uy a Enveossental consarvation, Waler shod management, sl
mmnagesnent sad poverty reduction, Treas as a forest management ool managing vepetation
to modify dlimate, s conditions & ecological processes, Social considerations oo lasd-uses

Unit 111 7 lectures

State-spossorad consiaty (i wd esavatos prograss, (unpag paadiges w leolry
aand crvwommental cos o aton, Comsmunty - muanagod consuncrcial tmber han ey

Uit IV 7 lectures

Commmmity based {oreatry asd colliborative comsarvabion w India, factors contnbuling o te
e of commamety fosc 2y, Hole of wibcs 1 Forad asd mana gement.

Practical
L Hﬂwﬂmdv_d'n-ﬂu_—ihp.-udm

1 Protection of wouly and pon woody plasts from fire and pathogens.

i Total Hagh

&  Daole Haight

w dih

" Vb (wah sl wie bal) of danbag Uoo
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v Age
. Properties of wood: dexmity
- &Mnrﬂuﬂm““m:
. Statistical analysis of the data
Suggested Reading

v

C. Gabson. I hﬂ:l'nl:'thlhhoﬂ:mnmr_yinl\lﬂll
:mmhwﬂcc la m{m . A and C.C. Gibson (eds). Comnmnities and the
Emvironment. NJ: Rutgers Univeruity Press :
me.D.ﬂﬂlj,'P:wlﬁhu-hb'.dem_-d
mmmmw.wmnammﬂkm
Dnr.C.K..I:IInky.PL{IM].Tm&ww—ﬂﬁpwm
Approach. ICRAF,
nmn.mmmmmdwrwmmum
whwmw _
WUJ!MHHH—EM.WMTMMAMM
r1-307.
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Generic Elective Course 3: Seed Technology

w

Learning outcomes:

Afler completion of the course, the students will be able 1o,
wuwmﬂ-ﬂm
Analyse the different ways of seed processing in different plasts
Examune the vanous mcthods of Sead testing
Undertand the ucthod of sced production e difforent plants

Explaim the concept of bybaid seed production
Keywords:
Sced development, Seod marphology, Seed dormancy, Sead kesting, Scad entomology, Seed
slocage aad Viability
Uit I ¥ loctures

Theary of seed developacat aad morphology, Principles of seod production i agricultural
mﬂmmwhu,ﬂnun;hnpndhﬁumwlhm
possible resom and methods of beeaking of dormancy.

Uit 11 8 lectures
Concept of seed processing, diversity ia sood storage and viability msucs, Methods of

of seed viability. Behuviows of scod pomination and coocept of spoad of germination/sced
vigowr, design of cipannscats for evaleation of seed related traits

Unit [11 7 lectures
Methods wsed for seed testing, ISTA (Iaternational Seod Testing Association) Rules procedure
of sced certification and quality control, basis outlines of seed pathology and sced
entomology.

Unit IV 7 lectures
Ecosomscs of scad prodiction and marketing soad production 0 modicinal and asomatic
plants, Concept of hybnd socd sad prodection

Practical:
1. Seed viability testing
2 Secd motstre asalyss
3. Sead prumsag for becaking sood dormancy
4. Secd comstituents acalysis
5. Sood gonmesaticn studics | mosocots , dicots
6. Symthetic scad development
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Sagrevted Readingy
I Agewsal P K, (2010) Prisciples of Sevd Tevhmology Pehem Commci] of Agracuines]

o

Rosenr b, New Defla

Agwwal, L (20I5) MTM.&H!HMC:PﬂLH
B, A (2006). Hamlook of Seed Scamee and Techmology CRC Prem
Koare. 1 sd Bale, M. S (2044). Seed Techmobogy 2nd Revisson, Jam Dook

Agency
ltermations] Rudes for Scod Testing, 2018 (Free onlie)

3
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Generic Elective Course 4: Industrial Microbiology

LIiT

i |0

N
0

; (3 5
@Wﬁﬂhmﬁ:ﬂmﬁuhlﬂtm
- U-Imndm:punﬁdniﬂuﬂaubido‘y
Mwmﬂmhhﬁm’
Analyze the use of microbes in industries such i i

aom i : as dairy and medicines
lldmﬂdlhcmcdpﬂnlw&hmmhﬁmiﬂmhn&dnﬂ

o

- m = .

]}.ﬁm. 8 lectures
Fumwfmw.wﬂhwhnm@my of fermentation.
hmmmhh@w%.nﬁu&mndﬂm format ion.

) " s&%
i wod ol
,_Lk . fi‘!s“m%:"“‘
L~ et o
Di.'.pal“t_ﬁ"b:{,..
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TR el ot ol

Vit to some nearby Fermentor, Malt or wine industry
mddﬂﬂmﬂqum
Use of laminar Mlow
Measurement of Microbial growth
Prepuration of wine from grapes

yon of different culture media
Mezmoment ﬂm-d&m.d_-dﬂmw
M“ﬂmmﬂmdﬂu&lm

Suggested Readings

»
-

3

4,

Canida, L E. J. R (2016). Industrial Microbiology. New Age International Publisher.
Sivalusmaar, P (20100 Mmhwm. S Chand

e '
Waites. M. Morgan, N.L., Rockey, Higton G. (2001). Industrial Microbiology: An

Introchction. Plsckwell Science.
Okafor, N, Benedict, C. and mmmwmﬂmm-ﬂ

Nictechnology. Taylor & Francis.
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Geaeric Elective Course 5: Plant-Microbes luteraction

LIT|PF|C
Jjej2]s
Learuing culcomes:
Alar completion of te coune, e mudonts will be sbie W,
T Amslyse e st s Lo barwoen plasts amd pathogen i fung, baclena and vinaees
I Usdorstand the dorxction botwesn plant and monpathoposc  symbeotic
bacterna Ty
Bamtrate Ui b moactann of Use host plast
Explan the concopt of plast ummsasity

’“_.: .
Deneficial mecrobcs, Flaal puthogens, Plant ducses, Plant « maussnty, Vindaxe sel desssc
rondanc

Unmit | 7 lectures
Overveew of plast sscrobies mtoractions, Introduction, bencfic il mecrobes, Rhuzobvam
ectormes ad mtopon (1uion, mycorhizal g

Usit 11 B lectures
Plas pathogem, A7/ cwriem emofarsms snd aown pall discase, mochansum of plas

descmne mechaswm, weoe buctcnal plant ducases, Plant vinase s and mechanom of plas sgae
vewes smaky

Uit 111 7 lextures
Fungal pathogrn me< i wun of plant dscase, Oumrycese pathopess, Fungal medused plas
Uit IV 5 lectares

Geseeral comxept of plast wwmanty, PAMPanggorad s ity (TT) and effecton tnggpored
ety (ETT) Trasscnpton sctvalor ke effecior and the ir role in vinulence amd dscase
Mrcslace

Practical:

Largely based oo Theory contests

ket sl (i otom mond harullinng of Rhasobesm ana) miyeorrheza

Vil o wmss 10l havts W shostily croem galls, o levitily the ool e

Prmtes of thooo sl denbenting of the phass ware/ plasti. waiv

Uee ool Nasmssnss 1

Mlsasasrase sd (0 Ll iduad growth

Proges stocet 1w b dnslying lem et iad poeth

Powpas st <[ v o alinare maaiha

Mbeamnss s v 1wt ol omsndun | oll wnaes aend o ol omntiuid

[ T e e T T

L]

By Prissaples of Mt M b fors s Micndws b iostasable
LS

iq-iﬂ-ﬁ—lﬂ-
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e b B

Agncultare, Springer.
Stacey. (. and Keen, N. T. (1997). Plant-Microbes Inferactions, Vol 4, . Springer.
Ramaroey, K, (2015). Plant Microbes Interactions, New India Publishing Agency.

Marti, F. and Kamoun, S. (2014). Effectors in Plant-Microbes Interactions 1* Edition,
Wiley Blackwell. I

)
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Generic Elective Course 6: Global Climate change

(=]
=
(]
s

Learuing outcomes:
Afler completing this course the learer will be able 10;

I Dewclop understanding on the concept and issucs of global envisonemental changic
Analyse the causes and effiects of depletion of stralosphenic ozone keayer
Examine the climate change and its effect on living beings
Understand the phyxical basis of natural green gashouse effect on maan and matenals
Evaluate human influenced driver of our climate system and its applications

Keywords:
Climate change, Ozone depletion, UV-B, Greenhouse effiects, Atmosphenic dicpositions,
Bisochicad

- e .

= ]

Umit 1 5 lectures
Gilobal Environmental clunge issocs.
Unit 11 9 lectures

Stratospheric ozone layer: Evolution of ozone layer; Causes of depletion sand consequences;
Effects of enhanced UV-B on plaots, microbes, animals, human health and  materials; Global

Unit I 8 lectures
Climate change: Greenhouse effects; causes; Greenhouse gases and their sousrces; Comeqquences
on climate, occans, agnculiure, natural vegetation and humans; Internatiomal efforts on
climate change issucs.

Unit IV 8 lectures
Atmospheric depasition: Past and present scenanio; Causes and consequences of excessive
atmospheric depaosition of nutrients and trace elements; Eutrophication; Acid rain and its
cffects on plants, animals, microbes and ecosystems.

Practical:

There are no structured class b expeniments involved. However the students are expected o
visit vanous sites on the web, make tcams for group-discussion indulge in debates, collect
justifiable information from varnioas sources, make historical report on the science, impact,
future and politics behind climate change.

Suggested Readings: _

1. Adger, N. Brown, K. and Conway, D. (2012). Global Enviroamental Change:
Understanding the Human Dimensions. The National Academic Presis.

2 Turekian K. K (1996). Global Enviroomental Change-Past, Present, sand Future.

B3
- .
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Prentice-Hall,
Moatthew
R. A. (2009). Jon Barnett, Bryan McDonald. Global Environimental Change

and Human Security . MIT Press, USA
Hester, R_E. and Harrison, R M. (2002). Global Environmental Change. Royal

Society of Chemistry,

e
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Generic Elective Course 7: Plant Diversity and Human Welfare
L]T]r]
y [o[27]s

]
i ] L

Learning outcomes:

Aller the completion of this course, the leamer will be able o

Develop undentandag of the concept and scope of plast biadiveraty

Identify the cancs and inplications of loss of blodiversity

Apply skills 1o mansge plat beodiversily

Uilize vanious strategics for the comservation of beodeversity

Conceptualize the role of plants in human wellae with spocial referonce 10 lnda

- . .
W.Wty loss, Hot spots, Biodiversity management, Conservation stralegia,
Beodiversity awareness prograsumes

Unit I: Plant Diversity and its Scope 7 lectures
taxa and related wild . Valuss and wes of Biodivenity, Mecthodologies for valustion,
Ethical and assthetic valucs, Uscs of plants; Ecosysiem services.

Unit 11: Loss of Biodiversity 7 lectures
Loss of biodiversity- causes and implications, Hot spots of biodiversity, extinction of specics,

Unit I11: Management of Plant Biodiversity 7 lectures
Orpanizations associated with biodversity mamagement, I[UCN, UNEP, WWF, UNESCO,
ez

Unit IV: Conservation of Biodiversity, Role of Plants in Relation to Human
Welfare 9 lectures
Coascrvation of penctic, species and ccosystem diversity, [n sity and ex situ comervation
#ﬁﬁﬂmqmiummw}ubm ‘
Biodivenity awareness peogranmnes, Sustainable development. Impartance of forcstry thew
tilization and commercial aspocts; Avenoe recs, Omamental plants of Indix; Alcoholic
beverages; Fruits and mas; Wood aad its uscs; their commercial importance.

Practical '
mmmwcﬂHﬁﬁmhﬂmmm&w

1.
2
i} Fﬂuﬁmmﬂ#&mﬂhmm vegetation stncnsre
4,

the ¥ n the arca
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Suggested Readings

-
-

3

4,

Krnhommathy, K.V, (2004). An Advanced Text Book of Biodiversity - Principles
end Practices. Oxford and [BH Publications Co. Pyt Liad. New Delln

Singh, 1S, Singh, S.P. and Gupta, S. (2006). Ecology Environment arxd Resource
Comenation. Anamaya Publications, New Delhi, India.

Reddy, KLV, and Veerniah, S. (2010). Biodiversity and Plant Resources. Aavishkar
publication, New Delhi.

Heywood, V. H. and Watson, R. T. (1995). Global biodiversity and Asscssment.
Cambridge University Press.
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Generic Elective Course 8: Environmental Protection

LT P)[“t?{

3jofz |5

Learming outcomes:

Aller completing this coune the leamer will be able 10
IMMMﬂmeﬂpﬁnﬂthmﬂm
iCritcally amalyze the public participation for environmental protection

Kq-nh:
wm&mwwm&wﬂ
movements, Environments] awarcacss, Environmental ethics

Unit I: International and National Legislations, Policies for Environmen tal
Protection 8 lectur s
wm:u:{lm}hihﬁm mumjmmmmﬂn
Rio Exrth Summit-UNCED (1992) aad its declaration, Moatreal Protocol -

1987, Basel Convention (1989), Kyoto Protocol- 1997, Rasmsar Convention 1971,

Unit I1: Environment Conservation Related Laws in India: 8 lectures
mm&wwmulmmmmtm and Contr«<l)
Act-1974, Fosest comservation sct 1980, Air Pollution (Prevention and Control) Act-195 1,

Natiomal Environmental Policy -2006, Central and State Polligion Coatrol Boasds: Conutititi <n
axd power,

Unit IIl: Public Participation for Eavironmental Protection 7 lectunre
Environmental movement and people's participation with special reforences © Gandhamard sn,
Qlalika and Namada BacheoAndolan, Chiplo and Silent valley Movement;

Unit IV 7 lectures Women and Envircamental Protection, Role of NGO in bringing
environmental awarencss and eduction in the society. WTO and Enviroament, Corporate
Social Responsibility, Environmental swareness and Education; Environmental Fihics

Practical
|, WaterfSad analysis - DO, salmuty, pH, chlonde, lotal hardness, allaliouty, acidity,
mitrale, calcum, Magnesism and phosphonas.
2  Geavimetric analysis-Total solid, dissolved solid, suspended solid in an effluent
J. Micobial ssscssment of @ (epen plate and air sample) and water

Suggested Readings
1. Waste enginecring - Urcatiment, dsposal and reuse, Metcall and Eddy Inc, Tata
McGraw Hill, New Delld.
2 De, A K (1994) Envisosmental Chemistry. Wiley Eastern Lad, 3 Edition, New

S
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1Mhumu*sdx.l.-udwc.m1hmﬁnnunm -
LIS / Edward Amold. Cambridge University Press, UK

4. Baaker, K. H. 2nxd Heryon, D.S{IMMWHW IMJFL'ITIL

$MH-MF.HIIIKMQY.WI1M-HEW
Rectechnology. Hortmn Soemtific Press, England

a.nm,r.amllaﬁ_ﬁmw.m:mm
England. Horizon Saentific Press.

7. Jadhay, ILV. and Bhosale, V.M. (2006) Envirommental Protection and Laws.
V. M. Himalaya publishing House. )

£ Maier, R. M. et al. (2009). Environmental Microbiology. 2™ edition, Academic Pres
Elsevier, Caleformaa, USA 1

nmnnuuan-u..mmnww.ammmmg.

10 Mm.mummw.m.snnmm:m

1. Pepper, L. and Gerba, C. P. (2004). Environmental Microbiclogy (2™ Edition).
Acaderms Press.

‘.

e W e

i

CCCCCCL




| ILOCF FOR UG IN LOTANY

Generic Elective Course 9: Environmental Toxicity

Llitirlc
0

=]
T

Learning outcomes

Aller completing this coune the leamer will be able o;

:
|
'?
|
|

MJ: . 8 Lectures
mwlilmrm&ﬁyﬂﬂtmnfﬁonun Bioassay west models

release of toxic and inflammuable materials; Role of WHO in occupationa] bealth
Occupational health Standasds - 1S0.

Practical:

l. Practical’s are largely basad an the mnstramentation demonstration used for woxicants
snalysis.

2 Sudy of TSPM, PM10 and PM2S in ambient air.
3. Determination of SO2, NOx, (12 and O3 using UV-Vis Spectrophotometry.
4. Determining IC50, LD50 etc. of oxicants like heavy metals, pesticicles etc.
5. Sampling and analysis of Matal ion i soil, water and food samples wsing ICPAIS.
6. Bioassays for taxicar analysis
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| Twotyn, R (2011) Blements of industrial hassrdy: Health, safety, cavirosment and loss
reeverinw Davks and Francn
D Ihewdore, Losis (2012) Envicoomental bealth and hassd rsk asscssment:  Principles and .
calowdasswm, (RO e ’
U Weng, Miag ML (Bd) (201Y) Envirvomental contamination: Health risks and ecological
reviestson, RO proa
4 Ware, Georpe MED (2007) Reviews of envirommental contamination and toxicology.
Vol 190 Contommtion of ressdue reveews, Springer Publishers
b Mashan, Steldey F. (2011) Pendementals of coviroommental and toxicological chemisary:
Stasadle somom, CRC prea
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Generic Elective Course 10: Environmental Microbiology
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Learning outcomes:

On the completion of the course the students shall be able to:

L mmuhmm.m-ﬂmm
the environment,

> Mmmmﬂw@mﬂMilmmmm

1 Em:!hhﬂhﬁmdmammﬁhmmqwnym
and vermsicompasting

4 Apply the skills for cavironmental protection

Keywords:

Microbial e Cibiida s, Wiler sceabiolagy. crobiology,
Bi Im'l foe Vermi PSSR ——

Uit 1 7 lectures
Seodoction b g | icschioloy: Hi and cultivation of microbial
communitics, unportance and significance of community culture. Methods for detection of
mmmmmmummﬂm
in the environment

Unit 11 8 lectures
%mmummmmmm“:mﬂdm

Unit 111 8 lectures
Acromicrobiology: Actosols and Bicserosols: Sources and Launching, Diversity and Survival of
microbes in air, control, Intramural and extramural acro-microbiology, Acroallergens, Pollen
allergy, Hypersensitivity, effect of climate change on pollen and spore discharge. aquatic
microbiology: aquatic environment; fresh water, brackish and marine and their microbiology,
hydrothermal vents, hot spring, Arctic and Antarctic environment. Soil Microbiology: Soil
formation, microbiology of swiace and subsurface soil, sampling of soil and deep subsurface
soil, rhizospheric and agricultural soil. Environmentally stressed soil,

Unit IV 7 lectures

Biogrochemical cycling: carbon and Nitrogen, Importance. Biofertilizers: Definition, types, mass
ﬂMMpcmﬁmqmiwm&piﬁmﬂm
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Practical:

larpely based oo Thewry comtesmn

Lol atnm v fcateon sl handiing of el sscrobeots

Vit 1 soree pearty formts collect sodl sed molste microbes
Semcte o Uranng seed drumiectey of e plassware/phetscware
l'ee of larmrer Oow

| Fen the tocheaque of vermecsitare and vermscomposting of pardeny)utchen waste.
Memir—=t of ux] Maoobeal powth

Prepeanton of Baofertilirer

Mernreewst of powth - cefl csmber, ocfl mams snd cell comstituent
Sruady umpect of covirorssortsl conditions on mecrobual prowth
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Sherma. PD. (2005). Esvironmental Microbiology. Alpha Science [ntermational Lad.
ISBN. 1502652761

1 Bowad ) C, Cosnener, P, Laboron, R, Matheron, R, Normend, P, Sime-Npmds
(2015). Emvironmental Microbsology: Fundamental snd Applacations of Microbial Ecology.
Editor Springer

1. Pepper, lan, Gerta, C and Gentry, T. (2014). Environmental Microbiology Academic
Prem.

4 Podpt, K e Molagetn, LK (2008). Textook of Environmentsl Microbsology. L K.
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Generic Elective Course 11: Algal Biotechnology

Learuing outcomes:

On completion of thes coune, (he students will be able to;
! Undenstand core concepts and fundamentals of variows levels of algal growth
! Teamshste various algal techaolages for benefit of ecosysiem
1 Demonstrate algal powth in difforent types of natural water.

! Anmalyze emerging arcas of Algal Diotechnology for identifying commercial posenti als

of algal products & their uses.
Keywords:
Cultare tochniques, Algal growih, Algal blooms, Eutrophication, Algal immobilization,
Biolertilizers, Pollution indicazors
Unit 1 7 lectures

A brief account of culture techniques and modia for algal rescarch. Measurement of algal prowih:
lag phase, log plaase, staticoary phase and death phase using biomass, chloropliyll content

Unit 11 7 lectures
Lﬂndﬂpwﬁhudmm-ﬂmmﬂw&ﬁnhnw
algal blooms; Causative facsoss for cutrophication and its impact on algal blooas.

Uit 111 7 lectures
MWW&WMWM&:MW
maintenance of soil fertility; roclamation of usar soils. Restoration of degraded aquatic syst cms
Mﬁ:lﬁﬁmdﬁpﬂhh_ﬂﬂwhummaucﬂi
bsomuss & fucls

Unit 1V 9 lectures
m“ﬂmww:dlmwhﬁﬁmm:hﬂ
medicine, foad, Biofucl, industrial products such as phyco-colloid (Agar-agar, Algia,
mmxaw“ummﬂmmama
mahnuhﬁmmnfﬂhﬁmmw&mw“um
Uud‘&!pthnp:rimaﬂm:ﬁuﬂnhmm#luﬁm

Practical

1. wurmmummhm{m-dmx

2 Culture of algss and measurement of growth curve of microalgae using bioauss and
chlorophyll.

3. lsolation, inoculation and growth of microal gac.

4 Extraction and separation of photosynthetic pipments of noa photasynthetic pigmerits
ke mycosporing/scylonama e from alpae.

§.  Effect of Mineral nutrient (N, P) on growth (Eutrophication)

6 More Practical may be added depending on the local habitats and available (acilitics

) ) o
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Suggested Readings

-
-

Hock, C. anxd Van D. (2009) Algae: An Introduction to Phycology. Cambridge
Umsversity Press
IMF.{NIQMIWRMNM‘U&IMDTW&
Important Seaplants. In Seaweed: Mineral Composition, Nutritional and Antioxidant
Benefits and Agricultral Uses, Eds. Vitor Hugo Pomin, 39-70. Nova Publishers, New
York ISHON: 978-1-63117-571.8

Kumar, HLD. (1999). Introductory Phycology. Affilisted East-West Press, Delhi
Sahoo, D. (2000). Farming the occan: seaweeds cultivation and utilization. Amavali
International, New Delhi.

Bast, F. (2014). Seaweeds: Ancestors of land plants with rich diversity. Resonance, 19(2)
1032-1043 LSSV: 0971-8044
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ABILITY ENHANCEMENT COURSES

These are 6 courses, out of which the students are 1o select any 5 courses for B.Sc. (Honoxrs).
These courses have the following credit pattern.
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Ability Enhancement Course 1: Mushroom Culture Technol
LT PO
0
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Leamming outcomes:
On completion of this course, the students will be able to:
Recall variows types and catepories of manbwooms.
Demonstrate variow types of mushroom cultivating technologies.
Fxamne variows types of food technologies associsted with mushroom industry,
Value the cconomic (actors awociated with mushroom cultivation
Device new methods and strategies 1o contribute to mushroom production.

Keywords:
Edib!s manhrooms, Poisonous munkrooms, Cutivation technology, Mushroom bad, Mushroom
urut, Storage and Nutrition

Unit 1 7 lectures

Introduction, History. Nutritional and medicinal value of edible mushrooms; IPoisonous

misshroomns. Types of edible munhrooms svailable in India - Vodvariella volvoces, Plewrosus

citrimoptleatus, Agaricws bispor. iy

Unit 11 9 lectures
l‘dﬁﬁhﬂhﬂ:ﬂhﬂ:hﬂﬂﬂu“{hﬂ;hﬂhﬂd?ﬂﬁhﬂthpm
Inoculation ook, imoculation loop, low cost stove, sieves, culture rack, mushroom unit
IWMIMW,W.MIMMM Pure culture: Medium, sterilizntion,
mmﬂmmmmwm-mum. sgaTcane
rmhmum.mmrmmmmmbdmm -
mwcmmwhmm

Unit 111 7 lectares )

ﬂmﬁmﬁmﬂnﬂmmmﬁim-mhum term Storage B
(m prekels, mn:h].th'ln:. storage hnhﬂlﬁmﬂwﬁm-]m - amino

Suggested Readings g
1. Marimithu, T, Krishnamoortty, A.S., Sivaprakasam, K. and Jayarsjan. R »
Oyster Mmoo, Department of Plant Pathology, Ti Nadu Agricuttural Sl
N University, Coimbatore. b r
Swarminathan, M.{IM}.Fmdelniﬂutﬂm Bangalore Printing
s Thﬂuf:nﬁtn. L1, No. 83, Mysore Road, Bangalore -TS;II. - >
cwan, Kapoor, S.C., (1988). Mushroom cultivation, Mital Delhi.
4. Bahl, N. (1934-1988). Hand book of Mushrooms, 1 Edition, Vo, rﬂﬁ? .-"‘,i
101 . ";23--
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Ability Enhancement Course 2: Medicinal Botamy

Learning outcomes:
On complotion of this course, the students will be able 1o

! Recognize the basic modscinal plants

I Apply techniques of comservation and propagation of modicinal plants.

I Semp process of hurvesting, drying amd storage of moedicinal Herbs

1 Propose new wralepes o enbance prowth of medicinal hertn  comidering the practica |
msucs pertinent to India

Keywords:

Medicinal plant, Traddioaal sysicums, endangered medicinal plassts, | thaobotany, Folk
modsciacs, Eflmic commun:tics

Unit L: History and Traditional Systems of Medicine 8 lectures
Histary, Scope and Importance of MaScisal Plasts; Traditional systcnas of medicine; Definition
and Scope-Aywveda: History, onigin, peschasahabluess, saptadhaty and tridosha concepes,
Rasayana, plants wed in aywrvodic testments, Siddha: Origin of Siddha medicinal systemss,
Basis of Siddba systom, plats wad in Siddha medicine. Unani: Hiskory, concept: Usnoor-o-
tabiya, umors Ureatmenty/ therapy, polyherbal formulations.

Unit II: Coaservation and Augmentation 7 lectures
Comscrvation of Ecademic snd cndangered modicinal plants, Red list ariteria; In siw
commervation: Biasphere rescrves, sacred proves, National Parks; Ex sitw conservation: Hotasic
Gardems, Pthnomedicing] plat Gandess Propagation off Madicinal Plants.
Objectives of the musery, it clasification, important components of 8 msery, sowing,
pricking, use of green house for munery production, propagation rough asting, Layoriag,
palting and budding

Unit I11: Ethnobotany and Folk Medicine 7 lectures
Ethnobotamy and Folk medicine. Defintion; Ethnobotasy in India: Me thods 1o study
ethnobotany; Applications of Exhuobotamy: National isteracts, Palaco-cthnobotany . folk
medicines of cthnobatany, cthmomedicine, cthnoecology, cthnic commuunitics of India,

Unmit IV 8 lectures
Brief dacnption of selecied plants and derived drugs, namely Guggzul (Commiphora ) for
hypercholesterolemia, Baswellic for wilammatory disarders, Arjuna (P erminalio arjuna) for
cardioprotection, turmenc (Curcssss kapo) for wound healing, antioviclant and snticancer
propatics, Kstaks (Picroris=s berrog) for hopatoprotection, Opiam POppy for analgesic and
astsbessive, Salix for amalgesc, Cincona and Ancmisia for Malana, Rewwolfis as wanguiloer,
Belladona 24 anticholinergic, Digitalis as cardiotomc, Podoplry llum =
antlumor.

Practical

Demonstration and practice of cultural practices for seed / vegetstive / clonally propagated
modicimal plants (Mentha arvemis, Satavar, MMmMﬁmm}
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1.1wum“:rmmum and Satavar)
2. Harvesting and distillation
E.PMﬂHIMMMI i
4.A&hulﬁuidqhﬂﬁpuﬁmhh:ﬂﬂhu arvd avas
(acilities
Suggested Readings ]
. Akerele, 0., Heywood, V. and Synge, I (1991). The Comservation of Medicinal Plants.
Cambridge University Fresa. _ _
2 AYUSH (www indianmedicine nic.in). About the syatems —dAn overview of Aysrveda, Yopa o
amd Noturopthy, Unani, Siddha and Homeopathy. New Delbi: Department of Ayurveda,
Yo snd Natwopaslry, Unans, Sickia and Homocopathy (AYUSH), Ministry and Family
Wellare, Government of India.
), mmmmn{m-dmmwmm Ansh
Gyoor Handbook of Madcinal and Aromatic Plant Cultivation.
4. Dev, S (1997). Eteotherapentics and modern drug development: The potential of
Ayurveda. Crrrent Science 7909928
5. Evaem, W.C. (2009). Trease and Evars Pharmacognosy, 16®edn. Philadelphia, PA: Elsevier
Seundens Lid
6. Iain, SK. and Jain, Varika. (eds) (2017) Methods and Approsches in Ethnobotany:
Concepts, Practices and Prospects. Doep Publications, Defhi
7. Kapoor, L. D. (2001). Hadbook of Aywrvedic medicinal plonts. Doca Rston, FL: CRC .
Press

8 Saroya, AS. (2017) Extmobotary. ICAR publication.
9. Sharma, R (2003). Medicimad Plarts of Indis- An Encyclopeedia. Delti: Daya
Publindurg Howse.
10. Stwrma, R (2013) Agro Technques of Medicinal Plants. Daya Publishing Howse, Delhi.
1. Thoker, . S, H. S Puri, and Humain, A. (1989). Major medicinal plants of India.
Central Imtitute of Medicinal and Aromatic Plants, Lucknow, India
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Ability Enhancement Course 3: Plants in Traditional Systems of”
Medicine

LiT[r]c,
lﬂ‘.hg_ui:ntpn: [_Iv == ‘ :—'.]

mm--mtﬂlﬁt
:lnmhmﬂhbdmhhhqdm&

[ Categonien Varicus undipeaou ot prougs and thew environments| practices.
“Undenstand the legalitses associated with ethnobotasry.

Keywords:
Bthmobotany, Ethnic grovps, Exhnobotanical sources, Bioperacy, Endangered taxa
Unit I: Ethnobotany 7 lectures

anhmmﬂmwnum wcience. The
mﬂm’hhmm%nﬂﬁummwﬁud
“.ﬂﬂﬂﬁku;hﬁﬂudhhlﬂ:n}ﬁﬂhh}ﬁmﬁ.ﬂ
beverages ¢) Resims and oils and miscellancous uses.

Unit 11: Methodology of Ethnobotanical Studics 7 lectures

a) ﬁlﬂ-ﬁb}lhﬂﬁm:]&ﬁulﬁ-‘ﬂw Gindings ¢) cmples
and sacred places.

Uit 111: Role of Ethnobotany in Modern Medicine 9 lectures
Mmhﬂ;ﬁpﬁﬁmdhm;ﬂmhmw
mtmmmwuwmmmwm— sanctum
€) Vitex megnndo. d) Gloriasa superba ) Tribubua terrestris 1) Pomgomia pinnata ) Cassia
awriculata h) Indigofera tisctor i, Role of cttmobotany in modemn
medicine with special cample Rawvolfia sepenting, Trichopus reylanicss, Artemisia, Withania.
Mnr:&mhmﬂhmwmmm
management (participatory forest management).

Unit IV: Ethnobotany and Legal Aspects 7 lectures
Eﬂlﬂmnahﬂ!ummﬂmﬁkmmgurmhhmptﬁm
few cxamples from India Diopiracy, Intellectual Property Rights and Traditional Knowledge

Practical
I.Vﬂhhﬂduﬂhﬁcﬂﬂhihnﬁyndﬂmmﬂm&h
plants
L Antcmpt be made 10 grow the cthnobotanical plants
].Mhﬁn@mmmhm“wm&hmmw
mediciocs being used since ages.
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: > chart or
A Prepare o list of plants that provide parts for traditional m.ﬂmﬂtﬂl
check. list inmnrwwmwmﬁudmm
wﬂhﬂﬂﬁulﬁhﬂ:hﬁﬂhw&w-ﬂmm

Suggested Readings ‘

1. Jain, SK. (1995) Mamusl of Ethnobotany, Scientific Publishers, Jodhpur, c

2. Jain, SK. (1981). Glimpses of Indian. Ethnobotany, Oxford and | B H, New Delhi.

1. Jain, S K. (1989). Methods and approaches in ethnobotany. Society of cthnobotanists,
Lucknow, India

4. Jain, SK. (1990). Contritaations of Indian ethnobotny. Scientific publishery, Jodbpur.

5. Colton, C.M. (1997). Ethaobotany —Mﬂnd#hﬁ?ﬂq-ﬂm

6. Rama, R, N and Henry, AN. (1996). The Ethnobotany of Eastern Ghats in Andhma
Pradesh, India Botanical Survey of India. Howrah

7. Sinha, R. K. (1996). Ethnobotany; The Renaissance of Traditional Herbal Medicine ~ INA -
SHREE Publishers, Jaipur,

£ Faulks, PJ.(1955) An introduction to Ethnobotanyy, Moredale pub. Lid.
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Ability Enhancement Course 4: Good Laboratory Practices
in Plant Sciences
L|T[r]C
2 oo :‘1

Learning outcomes
Afer completing this course, the learner will be able 1o
¥ Apply practical slills in scicnce courses with the understanding of peneral Laboratory
practices
I Use variows micro techniques wed in botany
U Apply variow techaigoes 0 study plant tisssaes
¥ Explore vanous rescarch issues and thoir soletions

Keywords:
Laboratory calculations, Staining peocodures, Reactive dyes, Tesue preparation, Fixatives

Unit I: General Laboratory Practices 8 lectures/Practical Comman calculationss in
botamry bboratories. Understanding the details on the label of reagent bottles. Properation of
solutions. Molarity and normality of common acids and bases. Dilutions. Percentage solutions.
Molar, molal and normal solutions. Technique of handling micropipettes; Knowledge about
common toxac chomecals and safety mcasuses i their handling.

Unit 11: Plant Micro-Techniques 7 lectures/Practical Staining procedures, classificat ion
and chemistry of staim. Stsining opipment. Reactive dyes and fluoro-chromes (includ ing
penetically engincered protcin Labelisg with GFP and other tags). Cytogenetic techniques with
squashed plant matenials

Unit III: Methods to Study Plant CellUTissue Structure

8 lectures/Practical
Whole mouats, peel mownts, squash prepanations, clearing, maceration and sectioning; Tissue
prepanation: living vs fixed, physical v chomical fixation, coagulating fixatives, no n- coagud st
fxatives; tissue dehydration wsing praded solvent scries; Paraffin and plastic  infilirsti on;
Preparation of thin and wltzahin sections.

Unit IV: Overview of Biological Problems 7 lectures/Practical History; ey relev.aa
probloms amociatad in pluit biology research areas, their solution and basic unde nstanding of
plast rescarch Model.

Suggesied Readings

. Sailer, J.P. (2005). Good Laboratory Practices: the why and how. Springer-Verlag Berlin
and Heidelberg Genbli & Co. K; 2nd Ed

2 Gamer, W.Y., Barge M.S,, Ussary. PJ. (1992). Good Laboratory Practice Standeoads:
Application for ficld and Laboratory studies. Wiley VCH.

liz 106
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Ability Enhancement Course 5: Intellectual Property Rights 'S
LT [P ][O
2 (0 |0 |2

Learning onfcomes

On completion of this course, the students will be able to:
Understand the concept of IPR
Differentiate between various agreements of IPR
Compare copyrights, patents and Geographical Indicators
Examine various legal issues related to IPR
Relate to various cyber issues concerning IPR

- e s s i

Keywords:
cmmnlvnmmmmm.m '

Unit I: Introduction to Intellectual Property Right (IPR) 7 lectures |
Copyright Act and IPR, Economic importance. IPR in India and world: Genesis and scope,
1970 and ity amendments. [l

Unit 11: Patents, Copyrights and Trademarks 7 lectures i
Procedure of obtaining patents, working of patents. Infringement of patents, Copyrights:

work protected wnder copyright laws, Rights, Transfer of Copyright, and Infringement. {
Trademarks: Objectives of trademarks, Types, Rights, Protection of goodwill, Infringement,
Passing off, Defernes, Domain name.

Unit 111: Protection of Traditional Knowledge, Industrial Designs and
Plant Varieties 7 lectures {
Obyective, Concept of Traditional Knowledge, Holders, lssues concerning, Bioprospecting

and Bio-piracy, Altermative ways, Protectability, need for a Sui-Generis regime, Traditional -
Knowledge  on the International Arena, at WTO, at National level, Plant varieties -
protection in India. Rights of farmers, National gene bank; Benefit sharing. Protection of =
Pant Vanctics and Farmers' Rights Act, 2001.

Unit IV: Information Technology Related IP R 7 lectures - |
Competer Software and Intellectial Property, Database and Data Protection, Protection of =
Semiconducior chigs, Domain Name Protection. Patenting Biotech Inventions: Objective, -
Applications, Concept of Novelty; Concept of inventive step, Microorganisms, and Moral

: o it Loventl [

Practical:
There are no experimental lab based Practical However, the students are expecied to prepare U
some project report based on the Soccess stories of Traditional Patents sccured by India
Likewise, prepare a database for Indian products wherem is mssue is still under consi
of the competent authonities. Prepare the dos and don'ts on Patents for Botanists

o7 @‘{' _l.(“_‘...:'k" ”
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Ability Enhancement Course 6: History of Indian Science

(L]T

ol

Cr
2
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Learning oufcomes

On completion of ths course, the studerts will be able toc
Develop undenstanding of various branches of science during different eras
Amalyze the role played by different Indian organizations in science
Appraise the contribution of different Indian Scientists in science

Keywords:
Astronomy, Ancient India, Colonzal India, Mordern India, Agricultural techniques, Green

revolution

Unit I: Science in Ancient and Medieval India § lectares
History of development in astronomy, mathemmatics, engineering and medicine subjects in
Ancient India, Use of copper, bronze and iron in Ancient India, The geograply in literatore
of Ancient India. Influence of the Islamic world and Europe on developments in the fields of
mathematics, chemintry, mstronoey and medicine, innovations in the field of agriculture-new
crop introchiced new techniques of imigation.

Unit I1: Indian Science in before and after Independence 7 lectures
Introdection of different surveyors, botanists and doctors as carly scientist in Colonial India,
Indian perception and adoption for new scientific knowledge in Modern India, Establishment
of premier research organizations like CSIR, DRDO and ICAR and ICMR. Establishment of
Atomic Energy Commission, Launching of the space satellites, Botanical survey of India.

Unit T11: Prominent Indian scientists 8 lectares Eminent scholars in mathematics and
atonomy. Daudhayana, Aryabhtatta, Dahmgupta, Bhaskaracharya, Varabamihim, and

Unit IV: Prominent research in Plant Sciences in Republic of India

7 lectn
History of plant tissue culture fmlnﬁ.ﬂmuwhﬁnnhhﬂtmm:
mmmFimmdmhginplmmmmﬁmluﬁlﬁmﬂuﬁu
Research institutes and scientists in India, GM Muntard. Allelopathy Flant research in India

Practical:
There are no experimental hbhnedh:ﬁul.ﬂu-:m.ﬂ:nnhuntmmdmm
mmmmmﬂtﬁk.ﬂmﬁufmmdhﬁmﬁdmﬁmwh
Immmnhnwﬂuumdmmmdw:mmdhnuﬁmmhﬁu
ﬂmﬂnﬂﬁnh&hﬁﬂmﬂnmufwﬂﬂyhhmﬂ
ﬁWWmmﬂHlehmhwmfme
term papers on the significance of Allelopathic research from India
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Sugpested Readings
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1. Kuppuram, G. (1990). History of Science and Technology in India, South Asia B ooka
r i Il-lhﬂ.ﬁmliiﬂdthHﬁﬁﬂujdhﬂhnm‘dTuhndnﬂ.w
Pres

1h&fm1w&immh&h-'lhﬂ:ﬂusdmh5mmnium_
K.P. Bagchi & Co.

i.ML@lE}Apmplc‘nﬁsﬂyﬂM:iﬂ:Tm in Medieval Indica, 5%
Edivon, Tulika Books.

3. Rabeman, A. (1982). Science and Technology in Medicval India ~ A Bibliograply of
Sowrce Matcrials in Sanskrit, Arabic and Persian, New Delhi: Indian National Scicnce
Academy.

6. Subbarayappa, B.V. aad Sarma, KV. (1985). Indian Astronomy — A Source Book,
Bombay.

7. Seinivasan, S. and Ranganathan, S (2013). Mincrals and Metals beritage of India,
National lmstitute of Advanced Studies.

8. Snnivasiengar, C. N. (1967). The History of Ancient Indian Mathematics, World
Press Privaie Lid. Calcutta,

B.MuCGWLanhmmm.Tmﬂmw.
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SKILL ENHANCEMENT COURSES

(Pructical based)

These are 7 courses, out of which the students ae 10 select anmy 2 courses in [1L.Sc. Dotany

(Henors), These courses have the following credit pattern.
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Skill Enhancement Course 1: Botanical Garden and landscapin g
L]T[r |Cr
2

0o |2

oulcomes:
Afer the completion of this cowrse the leamer will be abile to:
Apply the basic principles and components of pandening
Comcoptaalior flower utangomanl and eo-anithots: plasmng
Design various types of pardens acconding 1o the colwre and art of boma
Dotinguish between foomal, informal and froe style pardens
Establish and mauntsin special types of pardems for owtdoor and indoor landscapang:

Keywords:
mmmmvmmmmmm

- o B o W

Unit I 8 lectures
Principles of pardening, peden compancnts, adomments, lawn making, methods of designany;
rechery, waler ganden, ctc. Spocial types of gardens, their walk-paths, bridges, comstrucied
featawes. Groomhouse. Special types of pandems, troes, thesr design, values m Laxhcaping,
propagation, planting shrubs and herbaceous poroanials. Importance, desipn values, propagal ion,
plating, climbers and crecpers, palms, forms, grasses sad cacti succulonts.

Unit 1l 7 lectures
Flower smangement: importance, production details and caltural operations, comtraint, posit-
planning and planting avenues, schools, villages, beantifying railway stations, dam siles,
hydrociectric statioms, colonics, niver banks, planting material for play grounds.

Unit I Sleclures
Votical padom, rool pados. Cultise of bomsai, art of making borsal. Parks and public
pdoms. Landwcape desiprn, Siyles of parden, formal, informal and free style parders, hypres
of pardens, Urban landscaping, Landscaping for specific situations, intitutions, industrics,
residonts, hospitals, roadaides traffic wlands damsites, [T parks, corporate.

Unit IV 7 lectures
Establishment and maintenance, special types of gandens, Bio-assthetic planning, eco- towrisr 1,
themne parks, mndoor pardaung, therapotic pandoning, poo-plant COMPONCNEL, Waler ACaperagl,
srscapeng, handscapsog Computer Addad Designang (CAD) for aczdoor and indoorcaqung
Exposre 0 CAD (Compater Akdad Designang)

Practical

1. Field wips: Field visit 10 sy Botanical Garden, Mantify the wees shrubs sad ofhacy
herbaceons vegetation,

2 Prepare bads for prowing masery for horbs, shubs and trees.

1 Count the mumber of types of ssimals, birds, and imsectsy in the garden
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Ident: fication of pathoprnsc and pon pathogenc discmes of garden plants 2nd presses
Mare Practical may be added depending on the local habitats and available facilitics
Try 1o grow bertn hydroponscally

Snuuiul Readings

LF)

mf' ad Kress, ). (1991) Heliconia: An ldentifi cation Gasde . Smittronian
Mets, E and Stenmon, K. (2012) Sheridan Nurseries : One bundred years of
PeoplePlams, and Mlants. Dundurn Growp Lad.

Russell, T, (2012). Natire Gesde: Trees: The world in your hands (Nature Guides).
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Skill Enhancement Course 2: Agriculture and Food Microbiology

LT P[C
210 2
Learuiag outcomes:
hhc“ﬂmuhhmﬂhﬂn
t o Mdhﬂ—udm-ﬂmhn-:mm
b Hﬁmhwwmdhﬂ
i Aﬂyulhmmdidnfmd“ﬂuhdw
Keywords:

Sugpested readings

I hudmuu.mmm.l‘&iﬁmwsmq
of Chemistry, Cambridge, UK

2 mmmmumﬂmwm:ﬂm
Prentice Hall, USA.

3. ItﬂFuﬂu{lﬂﬂFmdMideny."EMTnﬂtﬁuwliﬂEdmﬁm
Noida, India

4. Waites M, Morgan N1, Rocley J.S and Higton G. (2001). Industrial
Mum:-mmﬁmwnun

5. Pelczar MJ.,, Chan ECS. and Krieg NR. (2003). Microbiology. 5® Editio n, Taza

6 NS Scbba Raa. (2000). Soil microbiology. 4% Edition, Oxford anc IBH publishing
Co. P Lud, Calousts, New Dedhi, India.

1. n“a-unmm.mammumnzﬂu-:ﬂ
Edition, PHI Learning, New Dell, India.
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Skill Enhancement Course 3: Biofex—tilizers

Learning ontcomes:
thhmdﬂﬁmhmﬂhﬁlab;
Develop their understanding on the comcept of b Om - fertilizer
Jereify the different forms of biofartilizens and tha cir uses
Comgume the Groen mmmering and orpanx fertili ze=n .
Develop the mteprated memapement for better crop>= production by wing both mtrogenous
ﬂmhhﬁﬁmﬂmﬂnﬁlﬁﬂul'mymﬁnlﬂ'ﬂhﬂ
Interpect and explain the components, patierns, amind processes of bacteria for powh

in crop production
Keywords:
Useful microbes, Cyanobacteria, Mycorthiza, Orpanic fnr—ming. Recycling, Vermicompost
Unit 1 ? lectures

Cremeral sccount about the microbes used as biofartilizer —  Rhizobium - iolation, ide ntification,
e mltiplication, carmier based inoculants, Actinorrhiza 1 symbiosis, Asaspiriliem. isolation
and many mltiplication - carrier hmed inoculent, associ ntive effect of different
mcroorgamum, Lsofobocter: clasification, =cCharacteristics ~ crop respome o
Lrvodacter inoculum, maintemance and mas ssltiphaat Ron.

Unit 11 7 lec tures
Cyanobacteria (Mue groen alpse), Amdla and Amshoena carzolloe mssocistion, pitrogen fixation,
factors affecting growthy, blue preen algae and Asolla in ri <e cultivation.

Unit 11 7 lectares

Mycorrhiral swocistion, types of mycorrhizal swociation,  taxonomy, cocurrence and
detribation, phosphons metrition, growth and yield — ccolorzation of VAM - iolation and
imoculum production of VAM, and ity influence on grow t IRy and yield of crop plants,

Unit IV 7 lectures
Orpanic (arming - Groen mamaring and orpanic fertilizers . Recycling of bio- degradable
mumcipal, apricultural snd lodmtrial wates - biocompost  making methody, fypes anc] method
of vermicomponting - freld Applicaton.

Suggested Readings

l. Dﬂq.l!.ﬂ[ﬂi}.ﬂﬂ:ﬂhmtd’ﬂiﬂtdn:hg:' S.Chand & Co, New DeIhi

2 Jobn Joths Prakonhy, E. (2004). Outlines of Plant B i otechnology. Emkay Publication, New
Deibs

1. Kemercan, V. 2005) Dictechnology, Serms Publ & catioms, New Della
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4 NIR Board (2012) TMMTMMMMMHWM
farming 2 Edision. NUR Project Comsultancy Services.

5. Sathe TV. (2004) Vermicultue aad Ovganic Farming Duya publishers.

& mhuamtnwhm-ﬂw. Fourth Edition.
Madicch.

7. VaymSC, Vayss, S snd Modi, HA (1998). Bio-fertilizers and onganic
Farming Akta Prabashan, Nadiad
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Skill Enhancement Course 4: Hex—bal Technology

LU W

LIT|P O
2 0

\

Learning ontcomes:
On complction of this course the students will be able  to; =
Develop their understanding on Herbal Techneology
Define and descride the principle of cultivatior= of herbal products. -
List the major herbs, their botanical name and  =chemical constituents.
Evaluate the drug adulteration through the biol ogical testing
Formulate the value added processing / storagz=c / quality control for the better e of
hertal medicine
Develop the skills for cultivation of plants ancd  their value added processing / storage /
quality control

Keyvwords:
metabolites =

Unit 1 7 lectures
Herbal Technology: Definition and scope;, Herbal m =edicines: history and scope: Traditional
systems of medicine, 2nd overview of AYUSH (Tranditional Indian Systens of Medicine),
Cultivation - harvesting - processing - storage of herb== and berbal prodects.

Unit 11 7 lectures )
Value added plamt products: Herbs and herbal produc s recognized in India; Major berbs used -
as hetbal medicines, matraceuticals, cosmeticals and bR opesticides, their Botanical names, plant

parts insd, major chemical comstitventy, -
Unit 1N § lectores A
Panmacognosy - Systamatic position, botany of the golant part used and active principles of »
the following berbs: Tuln, Ginger, Curcuma, Fenugr—-cck, Indian Gooscberry, Cathoronth

rotem, Withomia sommnifern, Centella axiatica, —Achyranthes aspera, Kalmegh, Giloe B |
(Tinospora), Saravar. Herbel foods, future of pharmac «ognosy. > X
Unit 1V 8 lectures !
Amalytical pharmacognesy:  Morphological  and microscopic  cxamination of herbs,

Evahsstion of dreg adulieration - types, methods of «<irug evaluation - Biological testing of B
herbal drugs - Phytochemical screening tests for secorm dary metabolites (alkaloids, Mlavonods, ‘
steroids, triterpenoids, phenolic compounds). Plant pene=  banks, Cultivation of Plants and their -
value added processing / storage / quality controe=1 for use in herbal formulations,

Introductory knowledge of Tosee culture and Mico  propagation. of some medicinal plants e |
(Withania somnifers, ncem and tulsi),
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A'-LP.MAELF'_.n,-dUmA.[IDIHCummuf
Herbal Technology worldwide: An overview. Int J Pharm Sci Rex; 4(11): 410517,
mnm{lmnwmn&mwm@ ; p ur,
Vaczka, T., Zakynthinos, G, and Francis Verpoort, F. (2016). Plant Food Resid ues

Evans, W.C. (2009): Trease and Evans PHARMACOGNOSY. 16* Edition,
SAUNDERS / Elsevicr.

Sivarsjan, V.V, and ndia, B. (1994). Ayurvedic Drugs and Their Plant Sowrces.
%ﬂlm”h&uﬁng(‘m, 1994 - Herbs - 570 pages.
Miller, L. and Muller, B. (2017). Ayurveda & Aromatherapy: The Earth Essential Cluide
umwmmmwmmﬁwm.

10. Kokate, CK. (2003). Fractical Phamacognasy. Vallabh Prakashan, Pune.
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Skill Enhancement Course 5: Environmental impa

LTI‘EI'—
i

Learning onfcomes:
A::run:l:ﬁqﬁlmhh-mﬂﬂhﬂeﬂ
llmnﬂrﬂmﬂmﬂﬂm mpoct
Learn important steps I'-“’“_
lmmww-ﬂwhhﬂ

8 lectures
Unit I: Origin and Development .
Purpose and aim, core values and principles, History ul“EMhTtlnm
Manaprment Plan, [ nvironmental Impact Statement, Scope of EIA Project planning
Implementation.

Unit 11z EIA Process 8 lectures

Unit 111: Main participants in EIA Process 7 lectures
mammmmﬁ.mmm-ﬂlmm
participation.

Unit IV: Environmental Appraisal and Proced ures in India and EIA
7 lectures

hkwm.inﬁcm-ﬂmwm&ihm
resources, Risk Analysis, Strategic environmental asscssrment, ecological impect assessment:
leguslation

Practical
I. Prepare a Matrix of every mvironmental existing resowrce of your college or your
bostcl/moballa or any defined area and evaluste each component wsing cstablished
incthods and make audit analysis
2. Prepare a case report of Environmental impact of nny area under development

Suggested readings:
1. Kulkarni, V. and Ramachandn, T.V. (2006). Environmental Manapement, Capital
Pub. Co. New Delhi.
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2 Pems, J. (2005) Handbook of Enviroamental Impact Assessment- Volume | and 2.
Blackwell Publishers, UK.

3. Glasson, J. Therivel, R. and Chadwick. (2006). A. Introduction to Enviroamental
Impact Assessncnt Routledge, London.

4. Canter, W. L. (1995). Esvironmental lmpact Asscsament, McGraw-Hill Science/
Engeccning/ Math, New York.

3. Morris, P. and Therivel, R (1995). Methods of Environmental lmpact Assessrnent,
UCL Press, Loadon

6. Pems, J. (1999). Handbook ﬂmwmmm | and 2,
Blackwell Science, Oxford.

7. Therivel, R. and Patidaria, M. R. (1996). The Practice of Strategic Environmiental
Assesunent, Farthvean, London,

& Vanclyy, F. and Bronstein, D. A. (1995). Environmental and Social Impact
Assessment, Wiley & Som, Chichester,
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Skill Enhancement Course 6: Floriculture

LiTIr]Cr
20

Learning outcomes:

Alfter completing this course the learner will be able 10,
Develop conceptund understanding of gandening from historical perypective
Destingandy among the variows Ormamental Plants and their cultivation
Evaluste parden desigm of different countries
Apgrane the landscaping of public and commercial places for floriculture.
Diagroses the variow doeasey smd ey of pests for ormamental plants.

Kevwords:
Gardening, Transplantiog, Mulching, Mant growth regulators, Ormamental plants,
Commeroal Nocicuitare

Unit I S lectares
Ietroducton. Hintory of pardening. Importance and scope of floriculture and Landscape
ﬂ%TdMMWhﬂmw
methods of propugation, Soil sterilization; Seed sowing. Pricking. Planting and transplanting:
w?wummmmrwm:iﬂ-
prath reruliston

Unit 11 5 lectares
Cycads; Ferms and forn allies; Cultivation of plants in pots; Indoor gardening: Borsai, Principles
of Garden Desiprn: Engliahy, Italian, French, Persian, Mughal and Japanese garder; Features of
.mmmmmlwmmmmm.
Borders, Water parden. Some Famomn gardems of India.

Urnit 1IN 5 lectures
Landscaping. Places of Public Importance: Landscaping hghways and Fducationa! institutions.
Unit IV ?

lectnres Commercial Floriculture: Factors affecting flower production; Production and
peckaging of cut flowery; Flower arrangements; Methods 1o prolong vase life; Cultivation of
Important cut flowers (Camnation, Aster, Chrysanthemuen, Dahlia, Gerbera, Gladsolus,
Marigold, Rose, Lilinsn, Orchids). Discases and Pests ofOmamental — Plants.

Suggested Readings
I. Randbawa, G.S snd Mstbopadivay, A. (1986). Floriculture in India. Allicd

Pubdlishers,
2 Adamn, C M Esly and ). Brrok (2011). Principles of Horticultwre. Routledpe, UK.
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Skill Enhancement Course 7: Forensic Botany S
[fetets]

Learning outcomes
Afer completing this coune, U loamor will be able o
! Conceptualize cluabication of plasts from foromsc pout of view.
| Undertand forasic importance of difforent parts of plants.
i Collect and preserve botasical evidences of crime and analyze classic and DNA based
foremsic botany cascs,

Keywords:
Pt clasification, Foreic importance, Poisonous plants, Drugs, Botanical cvidences,
Sample analysis

Uit 1 7 lectures/Fractical

General plant classification scheamnes, Sub specialization of forensic botany- plart morphology,
plant anatonry, plant systessatic, palymology, plant ecology, limnology, Plant architecture~
roots, stems, flowers, keaves Pactical plant classification schemes: - vegetabl e and hertu,

fruits bearing troes and plaats, lasbscaping plants: troes, shrubs and vines, prassses, plant coll
structure and functions.

Unit Il B lectures/FPractical
Variowm types of woods, tunbers, seeds and leaves and their forensic importance, ldentification
and matching of vanious types of wood, timber varictics, seeds and leaves. Types of libers
- forensic aspects of fiber cxuninations, Identification and comparison of mar-inade and
natural fibres. Various types of Plankions and diatoms and their forensic impoctance, Stucly
and identification of pollen graim, Identification of starch grains, powder and stums of spices
etc. Paper and Paper Pulp identification

Unit 111 8 lectures/FPractical
Variow types of potscaous plants-dbna precatarius, Aconitum, Anacardium occideniale,
Argresane Mexioama, Calotropis, Cannabis sativa, Claviceps purpuria, Cinchonca, Croton
tigliwn Atropa belladonns, Entranylum coco, Gloriasa superb, Jatropha curcas, Lathyriss
sativas, Manihot wilissima, Nerium indicum, Nicotiona tabocum, Plenbago, Ricsnia comaum is,
Sewsicarpes anacardium, Stirychaas s vosica, Thevetia nerifolia, Types of plants yielding
drugs of abuse ~ opium, cannabis, coco, obacco, dhatura, Pilocybin mushrooms .

Unit IV 7 lectures/ ractical
Callection and prescrvation of botanical evidences: Botanical samples, outdoor crime scene
comsideration, Analysis of samples, DNA analysis, plant DNA typing, Classic forensic botany
cases: Case histories by using Plant anstomy and systematic, Palynology, Plant ecology,
Lismology, Plant Moleculsr Biology and DNA, Drug enforcement and DNA.

74“/



