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For 2year PG programme having Major practicum component

Class: M.Sc Botany Semester-1  Session:2025-2026

Course code | Course title Total

CC-11 Biology and diversity of Fungi,Algae and Bryophyta 60 + CCE
40=100

CC-12 Biology and Diversity of Pteridophyta and Gymnosperms 60+CCE
40=100

PC-11 Practical based on CC 11 60+ CCE
40=100

PC-12 Practical based on CC-12 60+ CCE
40=100

Part A: Introduction
1 .| Course code CCl11
2 Course Title Biology and diversity of Fungi,Algae and
Bryophyta.
3 Coursetype Core course
] 4 ! Prereqisite To study this course, a student may be admitted to a

2 year PG programme after completing 3 year
Bachelor Degree, subject to eligibility conditions of

that PG programme

5 | Course Learning The students will be able to identify and classify
outcome(CLOs) fungi and algae,bryophyta .

They will be acquainted with algal and fungal




technology and its application in various industries.

6 Credit value 6c¢redits
7 Total marks Max marks(40+ 60=100) Minimum passing
marks=40
Part B: Content of the course
Units Topics No. of
Lectures
I. Algae and Bryophyta in Indian traditional 15
knowledge.Contributions of Indian scientists M O P Iyenger
and TV Desikachari in Algae, K C,Mehata in Fungi ,Shiv Ram
Kashyap in Bryophyta, Microbes in Indian Gyan
parampara,Brief account of Virus and bacteria. Traditional
fermented food beverages.
Activity: Preparation of chart for ancient work on lower plants.
II. Mycologyl: General characters, and thallus organization, mode | 15

of nutrition (saprophytic, parasitic, symbiotic) and reproduction.
Modern Classification of fungi, Economic importance of fungi
in Industry.
Fungal diseases in plants: Wart disease of Potato. Green ear
disease ot Bajra. Black rust of Wheat.
Activity: Industrial visit for mushroom cultivation

I11. Mycology 2: 15

General account of Mastigomycotina and Zygomycotina.

Diagnostic features and general account of Ascomycotina,

Basidiomycotina and Deuteromycotina.

Morphology and anatomy of Mycorrhiza, importance of

ot
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mycorrhizae in agriculture, Parasexual cycle in fungi.

Activity: Group discussion on parasexual cycle of fungi

Iv.

Algae 1: General characters, diversified habitats (terrestrial,
freshwater, marine); thallus organization, cell ultra-structure;
criteria of classification(pigments, reserve food, flagella);
economic importance (as food, feed, industry, algal blooms and

bio-fertilizer,bio-fuel).

Activity :Visit to various Lake ,ponds to know the diversified habitats of Algaae.

15

Algae2: Salient features, classification, reproduction and
economic importance of Chlorophyta, Charophyta and

Xanthophyta.

Salient features, classification, reproduction and economic

importance of Bacillariophyta, Phaeophyta and Rhodophyta.
Techniques in commercial cultivation of Algae

Activity: Collection and preservation of locally available Algae

15

VI

Bryophyta: General characters, distribution, classification of
bryophytes. Ecological importance of Bryophytes. General
account of Marchantiales ,Jungermanniales, Sphagnales

Funariales and Polytrichales.

Activity: Group discussion on Industrial application of bryophytes.

Part C: Learning Resources

(Textbooks,Reference books, other resources)

Thon Wiley and Sons Inc.

Microorganisms, (8" edition) Prentice Hall, N,J. U.S.A

Alexopoulus, C.J. Mims, C. W. and Blackwel, M; 1996: Introductory Mycology,

Clifton, A; 1958: Introduction to Bacteria, McCgraw- Hills Book Co. New Delhi.
Madigan, M T. Martinko, J. M and Parker Jack; 1 997: Brock Biology of

i

11




10.

11.

12.

13.

Mandahar, C. L.; 1978: Introduction to Plant Viruses. Chand and Co.Ltd. Delhi.
Mehrotra, RS. and Aneja, RS.; 1998: An Introduction to Mycology. New

AgeT ntermediate Press.

Rangaswamy, G. and Mahadevan, A; 1999: Diseases of Crop Plants in India
(4™ edition). Prentice Hall of (ndia Ltd. New Delhi.

Webster, J.; 1985: Introduction to Fungi Cambridge University Press.

Dubey, R C. and Maheshwari, D. K.; 2005: A Text Book of Microbiology, S.

Chand Publisher, New Delhi
Smith G. M., Cryptogamic Botany Voll (2nd edition)-Tata McGraw-Hill Publishing

Company Ltd. Bombay - ew Delhi.
Kumar H. D. 1988., Introductory Phycology. Affiliated East-West Press Ltd. New Delhi.

Parihar, N.S. 1991., Bryophyta. Central Book Depot. Allahabad
Kashyap, 1972., Liver worts of Western Himalayas and Punjab. Research
co Publication.

Kumar H. D. 1988., Introductory Phycology. Affiliated East-West Press Ltd.
New Delhi.

Chopra and Kumar, 1988., Biology of Bryophyta: Wiley Eastern Ltd.

Suggestive digital platforms web links
https://www.ncbi.nlm.nih.gov/books

https://bio.libretexts.org/Bookshelves/

Suggested equivalent online courses:

https://nptel.ac.in/

https://swayam.gov.in/

https://www.mooc.oreMOQOC.org

Part D-Assessment and Evaluation

Suggested Evaluation methods

Maximum marks:100

ContinuousComprehensiveEvaluation(CCE):40marks

&
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UniversityExam(UE)60marks

External Assessment

examination

Internal assessment: a)Class test 40 marks
Continuous b)Assignmnt/Presentation/Project
Comprehensive report
Evaluation(CCE):40 c)Appropriate weightage of

attendance in the class

Theory paper as per university 60 marks

Remarks/Suggestions:

1 .Assessment mode for internal evaluation will be based on the guidelines issued byUGC

on:Evaluation reforms in higher educational InstitutionsNov 2019,and pedagogical Approaches

and evaluation reforms2021.

2. Internal assessment will be further distributed as per table given in Appendix 3 of 14(2), as

applicable from time to time.

3 .The pass percentage will be 40 %(Grade P) both for theory and practicum. A student has to

obtain 40%marks in internal as well as in End term examination separately to pass a course.

Gy
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TE Yfdesy g ara 2 qufy dish erfea & fg
HET: TH.OINT a9fd fagr 9A%eR-1 I3: 2025 -2026

LIpE R yreushy Xide od
K
Irft-11 AP, AT AR 60+ IS 40=100
STAIBIg el H1 o4 [ag 3R fafderdT ( Biology and
diversity of Fungi, Algae and Bryophyta)
Hrft-12 ASBIZeT 3R fmreaH o1 Sid fas iR e 60-+¥101S 40=100
(Biology and Diversity of Pterodophyta and
Gymnosperms)
Wft-11 CC 11 QR 31y1d Yfdedwa 60+ TS 40=100
Whit-12 CC-12 WR 31enRd Yfdedrd 60+ TIRITE 40=100
Y T: uREg
1 UTGUHH HIS ccn
2 UreIEH e | %% . AT 3R SAIBIEE] T 9 [ 3R
| - fafdyar | |
| |
3 BIGDEZER AR T Taashd
4 gaften Y UTGUshH BT T B o (070, [l B &
3 qfg wrae 53 oft v & o1 2 offa dish
FTIHH B Uag foar o Yabdn ®, 99 f 39 dfish
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BhH Bl T Ud T3 8
TeushH dra & aRoms B HaP 3R AaTal , STATBIZel HI Uga 3R
GIGEED! Fifau & & Gem g |
32 AT 3R Bas Urenfire! qut faftrs I &
3P AN I URITT BT S|
wieec gl 6 Hse
Fd A SHRYHTH 3B (40+ 60=100) TATH ITITF 3H=40

YT off: uTSumH o1 fawg-avg

fawg

| e

YR TR 1 H AaTet 3R SRIGTSeT| HRdTd dFifed!
TS SRR 3R 2t SRe &1 Qara #, o A Agdl a1
Hap o, g TH HIGY BT FTEIBET H INTeH, R IH
TRIERT H Y&olla |, aioRd 3R §a¢iRa] &1 Jféra faavun
aRufe ffoad @ o uard |

mfafafe %%W(Lower Plants)WWEﬁTﬁﬁ a1 ot
W ITE R FHAT

15

I1.

|

FaP AT 1 : QI A&, TUT AT T3, G HT

T (o, TReltd, Tgoitdl) aul US| S| ol
3N arifevon, I A Had! &1 e Ted |

TSR 1 81 Il IAT, TG BT Bradl IGSHT I
afafafy. Ty ot It & forg sienfie ymon
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1.

RS RIS B 3T oy R IRR = 1, piv
HISHRISHI BT Hed , Hadb H IR b |

TR : Pad & RAMNS 9% W I T

15

Iv.

BaTa 1: YT U, FafQerarql emar (i, Hid U,
) AT TS, PIRDT - TGAT, o0 & WSS (
o7, SRR o, i), efififes Heed (v, IRT,
I, RaTe Tpe & By H) 3R G- IdR, 9F -5 |

TR Yara Ry srard e eFa P o faftys e, dresi 1
Y|

15

BaTer? : FARIBIEET , PABIFET 3R ARTBTSCT B A
fRryaTy, geifesur, gor 3R siffe a8 |

IR sNwrger , fhaIwgel 3R JSIHIZCT B G
faRryany, atffe<or, g iR ofdfe A8 |

9Tl B GRS Tl B dhld
nfafafr . =g U 3 Iudsy AaTd BT UG R =&

15

VL

IAGTEET: SRIGIECE & T AUl faau. aifiavul|
SOmpREeE @ URNRUGE  mEal "G

(Marchantiales) @'H?ﬁlﬁaw (Jungermanniales) W

(Sphagnales) T HTHY fqaxur, m 3R Um
TR : SR & 3T Sy aRag = |

Y1 I Hea & g (Part C: Learning Resources)

0
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12.

13.

(UTSAqE, T geas, g Tarem)

Alexopoulus, C.J. Mims, C. W. and Blackwel, M; 1996: Introductory Mycology,
Thon Wiley and Sons Inc.

Clifton, A; 1958: Introduction to Bacteria, McCgraw- Hills Book Co. New Delhi.
Madigan, M T. Martinko, J. M and Parker Jack; 1 997: Brock Biology of
Microorganisms, (8™ edition) Prentice Hall, N,J. U.S.A

Mandahar, C. L.; 1978: Introduction to Plant Viruses. Chand and Co.Ltd. Delhi.
Mehrotra, RS. and Aneja, RS.; 1998: An Introduction to Mycology. New
AgeT ntermediate Press.

Rangaswamy, G. and Mahadevan, A; 1999: Diseases of Crop Plants in India
(4™ edition). Prentice Hall of (ndia Ltd. New Delhi.

Webster, J.; 1985: Introduction to Fungi Cambridge University Press.

Dubey, R C. and Maheshwari, D. K.; 2005: A Text Book of Microbiology, S.
Chand Publisher, New Delhi

Smith  G. M., Cryptogamic Botany Voll (2nd edition)-Tata McGraw-Hill Publishing
Company Ltd. Bombay -New Delhi.

Kumar H. D. 1988., Introductory Phycology. Affiliated East-West Press Ltd. New Delhi.

- Parihar, N.S. 1991., Bryophyta. Central Book Depot. Allahabad

. Kashyap, 1972., Liver worts of Western Himalayas and Punjab. Research

co Publication.

Kumar H. D. 1988., Introductory Phycology. Affiliated East-West Press Ltd.
New Delhi.

Chopra and Kumar, 1988, Biology of Bryophyta; Wiley Eastern Ltd.

Suggestive digital platforms web links :

https://www.ncbi.nlm.nih.cov/books

https://bio.libretexts.ore/Bookshelves/

Suggested equivalent online courses:

https://nptel.ac.in/

https://swayam.gov.in/

https://www.mooc.orgMOOC.org
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YT S)-edip 3R qeaie

T T G-I &b aRlP
fHTH 3feh: 100
Gad IS e (FRS): 40 sicb aufamed wdian (@8) 60 3

Jfafke Geais: F) DT URI&T (Class test) 40 3
Jad Ta® Gedidh & rTgTHCT / Ui / aRaTSHr
(HrE): 40 frard
) e H IufRUfd &1 Ifd A
CIRE RG] faeyferamer wien & oFfER Rgid | 60 3P
IR
feoforatggma:

L. WW$WWWWWWWWQWW13
T UR (TSR 2019), 3R Qe fPPI0r iR el YUR 20211 (pedagogical
Approaches and evaluation reforms2021) WX 3nyrfa grT|

2. SffRe Geaics1 ) THY-IHE W A1 14(2) 3 IRAE 3§ & 77¢ aferet & 3R faafa |
YT SITU (Internal assessment will be further distributed as per table given in Appendix 3 of

14(2), as applicable from time (o time).

3. it 9iR Dfaeen St % g o ufrd 100 (I8 ) §FTT1 TS BT B BRi(Course) UTH
A & o 3Hiafe 3R 3ifem sraftr e (End Term Exam) o - A 40% b U

l b
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Part A: IntroductionTheory paper

1 Course code CC12

2 Course Title Biology and Diversity of Pteridophyta and
Gymnosperms

3 Coursetype Core course

4 Prereqisite To study this course, a student may be admitted to a 2
year PG programme after completing 3 year Bachelor
Degree, subject to eligibility conditions of that PG
programme

5 Course Learning The students will be able to identify and classify

outcome(CLOs) Bryophyta,Pteridophyta, Gymnosperm

Comprehend concepts in the evolution of plants
Identify the economic importance of plants

6 Credit value 6credits

7 Total marks Max marks(40+ 60=100) Minimum passing marks=40

Part B:Content of the course

Units | Topics No of
lectures
I. | History and evolution of pteridophytes 15

Contribution of Indian scientists D D Pant and Birbal Sahni

General introduction of pteridophytes . Peculiar features, similarities and

s

19




dissimilarities with bryophytes and gymnosperms.
Origin and evolution of Pteridophytes

Activity: Chart and models in origin and Evolution of Pterodophyta

IL.

Pteridophyta-1: Evolution of stele, Heterospory and origin of seed habit.
General account of Psilophytopsida, Psilopsida, Lycopsida

Activity: Quiz on homosporous and heterosporous Pterodophyta

15

II1L

Pterodophyta-2. Morphology, anatomy, reproduction and phylogeny of
Lycopsida, Sphenopsida and Pteropsida.

Brief study of the following form genera Rhynia, Lepidodendron and

calamites.
Apospory and Apogamy in pteridophyta

Activity: Group discussion on Paleobotany

15

IV.

Gymnospermsl: General characters, morphology, anatomy and reproduction

of Gymnosperms. Diversity and distribution of Gymnosperm.

Classification of gymnosperms (D D Pant, 1957, Sporne, 1965, Stewart, 1983,

Christenhusz, 2011), Economic importance of Gymnosperm.

Activity: Chart preparation on distribution of gymnosperm

V.

Gymnosperm2: Geological time scale, Types of fossil and fossilization

process. Fossil gymnosperms.

General account of order Pteridospermales,Cordaitales and Cycadeoidales

Activity:Groupdiscussion on ['ossil gymnosperms

VL

.Gymnosperm 3: General account of Cycadales , Ginkgoales and Coniferales.

Morphology, anatomy, reproduction and inter relationship of, Ephedrales,

Welwitschiales and Gnetales15

Evolution of Gymnosperms

Activity : Comparative Chart preparation on similarities and dissimilarities of

s
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living orders of gymnosperms

PartC: Learning Resources
(Textbooks,Reference books, other resources)

1. Bhatnagar, S.P. and Moitra, A; 1996: Gymnosperms. New Age International Pvt. Ltd.,
New Delhi.Singh H.; 1978: Embryology of Gymnosperms, Encyclopedia of Plant

Anatomy

2.X. Gebruder Bortraeger, Berlin.Sporne K R; 1991: The Morphology of Gymnosperms;

Hutchinson Univ. Library; London.

3.Foster A S. and Gifford E. M; Comparative morphology of vascular Plants; Vakils, feffer, and
Simons Private Ltd. Bombay.

4. Chamberlain; Gymnosperms -Structure and Evolution; CBS Publishers and Distributors

Delhi.

5. Shukla A C. and Mishra S. P.; Essentials of Paleobotany; Vikas Publishing House Pvt. Ltd.

Delhi-Bombay-:6angalore-Calcutta-Kanpur.
6. Sporne K.R..1991: The morphology of Pteridophyta

7.. https://www.ebookselibrarv.com

Suggestive digital platforms web links

1. https://archive.org/details/fundamentalsofbo0000unse z7ad/page/s 8/mode/2up

2. https://www.unanijournal.com/articles/94/3-1-11-206.pdf

Suggested equivalent online courses:

https://www.mooc.org

https://swayam.gov.in

https://nptel.ac.in

Part D-Assessment and Evaluation

Suggested Evaluation methods
Maximum marks:100

ContinuousComprehensiveEvaluation(CC E):40marksUniversityExam(UE)60marks

o ,




Internal assessment:

Continuous Comprehensive

Evaluation(CCE):40

a)Class test

b)Assignmnt/Presentation/Project

report

c)Appropriate weightage of attendance

in the class

40 marks

External Assessment

Theory paper as per university

examination

60 marks

Remarks/Suggestions:

1 .Assessment mode for internal evaluation will be basedon the guidelines issued byUGC

on:Evaluation reforms in higher educational InstitutionsNov 2019,and pedagogical Approaches

and evaluation reforms2021.

2. Internal assessment will be further distributed as per table given in Appendix 3 of 14(2), as.

applicable from time to time.

3 .The pass percentage will be 40 %(Grade P) both for theory and practicum. A student has to

obtain 40%marks in internal as well as in End term examination separately to pass a course.

o
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e e cREIwTEer SR forgRgH &1 s fagmT ok fafdear
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R AN | CRSTBIECH P ST IR BRI
Tfafafer . RiSerser o) Saf iR faera & 91 3k Aied

II.

ReiwTger-1: 3 o1 e, favndieme ok i w@wa &t Iafil
ARAGTEIRIST, JEAST , ATgHh TRIST 6T A faavo

Tfafafr : SRR 3R eIRURY RISIHIReT
R TYRI

15

II.

RISIBIZeT-2. AIHINAST , ThIRST AR RS B MBIRBI,
ikt (@ATend), UorH iR dergef | Fofafaa wid SR g,
SIS EH SR FaAmEey &1 Wi siwra| RSwEer # TiaR:
IR Qtﬁﬁ'cﬁ (Apospory and Apogamy) '

nfafafi . Aferdiaret w g == i

15

Iv.

o 1: SR & g e, Sep1ie!, IR T (Anatomy)
3R oA | e &t fafqerdr iR faazun

o &1 aFffeor (S S da, 1957, WRA, 1965, Tad, 1983,
fopeTga, 2011), e &1 onffes Hg@|

nfafafr: Rmrad & forRu w— T IR &A1

15
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VI.

o 3: TRERE &1 IrET faaRun, MU (Ginkgoales) 3R
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Tfafafer: SR & SHfaa 3SR (orders) 1 THTAT 3R SRTAMATS
R JATHS T dOR BT

YR : AR & "91eHd ( Part C: Learning Resources)

(UTeIqEIS, TaH qead, 3= Iqrem)

L Bhatnagar, S.P. and Moitra, A; 1996: Gymnosperms. New Age International Pvt. Ltd.,
New Delhi.Singh H.; 1978: Embryology of Gymnosperms, Encyclopedia of Plant

Anatomy

2.X. Gebruder Bortraeger, Berlin.Sporne K R; 1991: The Morphology of Gymnosperms;

Hutchinson Univ. Library; London.

3.Foster A S. and Gifford E. M; Comparative morphology of vascular Plants; Vakils, feffer, and
Simons Private Ltd. Bombay.

4.Chamberlain; Gymnosperms -Structure and Evolution; CBS Publishers and Distributors

Delhi.

5 .Shukla A C. and Mishra S. P.; Essentials of Paleobotany; Vikas Publishing House Pvt. Ltd.

Delhi-Bombay-:Bangalore-Calcutta-Kanpur.
6.Sporne K.R..1991: The morphology of Pteridophyta

7. https://www.ebookselibrary.com

Suggestive digital platforms web links

1. https://archive.org/details/fundamentalsofbo0000unse z7a4/page/58/mode/2up

2. https://www.unanijournal.com/articles/94/3-1-11-206.pdf

Suggested equivalent online courses:

https://www.mooc.org

https://swavam.gov.in

https://nptel.ac.in

YT S)-geaip 3R Yeaid

AT T Heih & AR

SMfIHIH 37FH: 100

¥’ }




Fd ISP Helich (HRTS): 40 3feh fayfaeme a_ien (&@3) 60 3@

3ffak® Gt @) DHET TRIET (Class test) 40 3{h
dd AP ed i i) srargTHe / TRl / aRarerT
Gﬁ%'ﬂ"&‘):zzo frard
) Hel | IuiRYfa &1 3RIa Hga
CIBE PG| fayfaemea e srarR Rigid | 60 8iw
TR
fewforat Rgga:

1. 3R Feich & fa geaies Ars goidl gRT SR feenfeen 3= Rigror gwymi
ITH GUR (TR 2019), 3R Deifdre oo R gegieo GuR 20211
(pedagogical Approaches and evaluation reforms2021) U 3T eTRd BT

2. Wmﬁw-mwmwz)%msﬁaﬁm%mm

%TIT SITUIT (Internal assessment will be further distributed as per table given in Appendix 3 of

14(2), as applicable from time to time).

3. AR 3R Dfdesn ST & fore ury ufawid 40% (s ) 81711 To BT &) SR(Course) TR
HA & o sl SR 3ifdw 3raftl URAem (End Term Exam) & @- T 40% 3ih U

¥
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For 2 years PG programme
(Scheme B-1)
Botany Core (Practicum) Syllabus

M.Sc.I Sememester

Part A :Introduction

Program 2 years PG Class- M.Sc. Sem 1 Session 2025-2026

1 Course code

PC11

2 Course Title

Biology and diversity of Fungi

,Algae and Bryophyta.

3 Coursetype

Practicum course

4 Course Learning outcome(CLOs)

The students will be able to
identify and classify fungi and

algae, bryophyta.

By engaging in these practical
exercises students can gain a
deeper understanding of unique
characteristics, life cycle, and

ecolcgical roles and economic

| importance of algae, bryophyta

and fungi.

5 Credit value

Pratical-04

6 Total marks

' Max Minimum

marks:100) passing

University marks=40

Exam:60
CCE:40
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Part:B:Content of the course

Total No of Lectures-Tutorial-practicals(08 Hours per week

L-T_P:0-0-120(Total hours)

A. Assgnments/Practice/Survey/Fieldwork No of
Hours:120

B.List of practicals to be performed in the laboratory

1. Study of Algal material with suitable examples
2. Study of Mycological material with suitable examples
3 Study on Bryophyta material with suitable examples

. Study of fungal plant diseases.

. Exercise on cultivation of algae.

4
5
6. To isolate, pure culture and identify common fungal species.
7. Preparation of fungal culture media .

8. Study of bryophytes as bioindicators of air and water pollution.
9. Study on economic importance of bryophytes.

10. To study diferent types of pigments present in algae.

11. Microsccopic observation and identification of algal specimens.

Part C: Learning Resources

(Textbooks, Reference books, other resources)

Suggested Readings:
» Bendre, Ashok and Kumar, Ashok (1981) Practical Botany-2, Rastogi Publications,

o ,




Meerut
> Alexopoulus, C.J. Mims, C. W. and Blackwel, M; 1996: Introductory

Mycology, Thon Wiley and Sons Inc.
» Melhotra R S and K Raneja,An introduction to mycology,1990
> Pandey B P,College botany Volume1,2014, S Chand publication
» Vaishshta B R,Sinha Ak,Kumar A.Botany for degree

students:Bryophyta,S.chand
> Goutam A,Avasthi S.Methods in fungal biology :A manual of Laboratory

protocols,Scientific publishers,2019

> Gupta V,Tuohy M.Laboratory Protocols in Fungal biology,Springer,2™® edn.

> Sundara Rajan .Practical manual of Algae,Anmol Publication,2000

Suggestive digital platforms web links
https://www.ncbi.nlm.nih.gov/books

https://bio.libretexts.org/Bookshelves/

Suggested equivalent online courses:

https://nptel.ac.in/

https://swayam.gov.in/

https://www.mooc.oreMOOC.org

Part D-Assessment and Evaluation

Suggested Evaluation methods
Maximum marks:100
Internal Assessment(CCE): 40

External assessment(UE): 60

Internal assessment: a)Class test 40 marks

Continuous Comprehensive | b)Assignmnt/Presentation/Project
Evaluation(CCE):40 report

c)Appropriate weightage of attendance

in the class
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External Assessment

Practical paper as per university

examination

60 marks

Grand total

100

Remarks/Suggestions:

1 .Assessment mode for internal evaluation will be basedon the guidelines issued byUGC

on:Evaluation reforms in higher educational InstitutionsNov 2019,and pedagogical Approaches

and evaluation reforms2021.

2. Internal assessment will be further distributed as per table given in Appendix 3 of 14(2), as

applicable from time to time.

3 .The pass percentage will be 40 %(Grade P) both for theory and practicum. A student has to

obtain 40%marks in internal as well as in End term examination separately to pass a course.

v
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For 2 years PG programme
(Scheme B-1)
Botany Core (Practicum) Syllabus

M.Sc.J Sememester

Part A :Introduction

Program 2 years PG

Class- M.Sc. Sem 1 Session 2025-2026

1 Course code

PC12

2 Course Title

Biology and Diversity of Pterodophyta

and Gymnosperms

3 Coursetype

Practicum course

4 Course Learning outcome(CLOs) After completing the course students will

able to identify and classify the Ptridophyta
and gymnosperms.They can understand
their morphology, anatomy, and
reproduction, and appreciate their
evolutionary significance and economic
importance. Students will also develop

skills in practical techniques like slide

| preparation. micrescopy. and tossil

i analysis. .

Credit value

N

Pratical-04

6 Total marks

Max marks:100) Minimum
University Exam:60 passing
marks=40

CCE:40

= 31




Part:B:Content of the course

Total No of Lectures-Tutorial-practicals(08 Hours per week

L-T_P:0-0-120(Total hours)

B. Assgnments/Practice/Survey/Fieldwork

B.List of practicals to be performed in the laboratory

No of
Hours:120

1.Monographic study of Pteridophyta material with suitable examles

2. Monographic study of Gymnosperm material with suitable examples
3. Exercise on study of fossils pteridophyta.

4. Exercise on study of fossils gymnosperms.

5.Study of male and female cone of Pteridophyta

6. Study of male and female cone of Gymosperms.

7. To observe pollengrains of gymnosperms and their role in pollination.

8. To study the wecod samples of gymnosperms.

9. Study the distribution and habitat of different pteridophytes in a local area.

10. To identify different types of vascular tissue (Xylm and Phloem) in the stem.

11. To study different types of stele in Pteridophytes.

Part C: Learning Resources

(Textbooks,Reference books, other resources)

¢
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Suggested Readings:

» Parihar N S .Biology and morphology of PteridophytesCentral Book Depo

» RashidA. An introduction to pteridophytes:Diversity and differentiation Vikas
publishing House

> VaishishtaPC.Botany for degree of Gymnosperms, S Chand publication.

> Mosisa Daba.Cryptogamic Botany Laboratory Mannual,Lap Lambert Academic
press,2020

> DhakaTS,Chouhan R,Mourya SS.Pteridophyta,Gymnosperms and angiosperms,
Pragati Prakashan,2020

Singh Sanjay .Gymnosperm and Paleobotany ,Campus Book International,2008

A\

Suggestive digital platforms web links
https://www.ncbi.nlm.nih.gov/books

https://bio.libretexts.org/Bookshelves/

Suggested equivalent online courses:

https://nptel.ac.in/

https://swayam.gov.in/

htips://www.mooc.oreMOOC.org

Part D-Assessment and Evaluation

Suggested Evaluation methods
Maximum marks:100
Internal Assessment(CCE): 40

External assessment(UE): 60

Internal assessment: a)Class test 40 marks

Continuous Comprehensive | b)Assignmnt/Presentation/Project

Evaluation(CCE):40 report

c)Appropriate weightage of attendance

in the class
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External Assessment ' Practical paper as Per university

examination

Grand total

Remarks/ Suggestions:

1 .Assessment mode for internal evaluation will be basedon the guidelines issued byUGC

on:Evaluation reforms in higher educational InstitutionsNov 2019,and pedagogicalApproaches

and evaluation reforms2021.

7. Internal assessment will be further distributed as per table given in Appendix 3 of 14(2), as

applicable from time to time.

3 The pass percentage will be 40 9, (Grade P) both for theory and practicum. A student

has to obtain 40%marks in internal as well as in End term examination separately to pass

\ a course.

¥
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HATY T T
> ¥, FAAF A FAR, AGH (1981) FfFewar ate1-2, TR THAA, 4B

> weEEdeE , @ e, @ ossg. die swaw |, WH; 1996
o =gTeHs  waw fawm, o#iq O dT 99 3% .

> [egrAr . ud. T F. TOST, AIEH@ST B OTAT, 1990

> qig dt df, Fiaw gledl afegd 1, 2014, TH ¥g THAF
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UF AqHAA, AATF THAF, 2019
> TET A, qAET UH.EIA arErdrsl #§ yanrerer serhte, ©e,

T .
> X oA . AT Fw AL AAA |, ATATA THIAT, 2000

qaATaTHs RfSea wewid a7 7w
https://iwww.ncbi.nlm.nih.gov/books

https://bio.libretexts.org/IFHI=F/

ATY TT FHFE ATAATZA TSI

https://nptel.ac.in/

https://swayam.gov.in/

https://www.mooc.orgMOQOC.org
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For 2year PG programme having Major practicum Class: M.Sc Botany Semester-2

Session:2025-2026

Course code Course title Total
CC-21 Taxonomy of Angiosperms 60+ CCE
40=100
CC-22 Morphology, Anatomy and Embryology of Angiosperms 60+CCE
40=100
PC-21 Practical based on CC-21 60+ CCE
40=100
PC-22 Practical based on CC-22 60+ CCE
40=100
PartA:Introduction
1 Course code CC-21
2 Course Title Taxonomy of Angiosperms

3 Coursetype

Core course

‘To study this course, a student may be admitted to a 2 year PG

and plant identification.
/

4 Prereqisite
programme after completing 3 year Bachelor Degree, subject to
eligibility conditions of that PG programme
5 Course After completion of the course on Taxonomy of Angiosperms,
Learning students would be able to identify, classify, and describe
outcome(CLOs) | angiosperms; understand the principles of taxonomy and

classification systems; and understand the origin, evolution, and
phylogeny of angiosperms. They should also be able to apply

taxonomic tools and techniques, including herbarium preparation

2
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Credit value 6 credits

Total marks Max marks(40+ 60=100) Minimum passing marks=40

Part B: Content of the course

Unit

Topics

No of

lectures

History and Principles of plant taxonomy:

Ancient Indian system classifying and naming
plants(Rigveda,Manusmriti,Charak samhita,Samhita,Susruta sambhita,Parasaras

Vrikshayurveda).
Herbs and plants in Vedic literature.
History, Aims and principles of taxonomy

Relationships of various disciplines with taxonomy. Taxonomic hierarchy,

species, genus, family and other categories, Species concept.

Activity: Group discussion on traditional system of plant taxonomy

15

1L

Plant nomenclature: Binomial nomenclature Principles and rules of

i ICN(International Code of Nomenclature for algae,fungi, and plants). Author

citation,Rules of priority,Effective and valid publication,Nomenclatural type.

Taxonomic tools: Herbaria, Botanical garden,Taxonomic

literature,Monographs and revision.,Image comarison,Expert determination

,Preparation and uses of keys

Activity: Field visit to Botanical garden

I

Taxonomic evidences and Phylogeny

Morphology, Plant anatomy, Palynology, Embryology, Cytology,

15

¥)
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Phytochemistry in relation to taxonomy.
Plant molecular systematics and its importance.
Origin and evolution of angiosperms.

Activity:Group discussion on Origin and evolution of angiosperm

Plant classification and identification:

Bentham and Hooker's system of classification,Hutchinson and Cronquist

system of classification
APG -1V system of classification.

Cladistic analysis

Activity: Group discussion on Artificial ,natural and phylogenetic system of

classification

15

Diversity of angiosperm 1

Study of plants with respect to systematic position, general characters,
morphological variations ,economic importance and affinities of families

Magnoliaceae,Ranunculaceae,Meliaceae,Rosaceae,Mynaceae,Apiaceae,Cucur

bitceae,Cactaceae.

Activity: Collection and preparation herbarium on locally available plants

15

VI

Diversity of angiosperm 2:

Study of plants with respect to systematic position, general characters,
morphological variations , economic importance and affinities of families

Rubiaceae,Asteraceae,Solanceae,Santalaceae,Orchidaceae.Zingiberaaceae and

Alismataceae,Poaceae.

Activity: Local field survey and prepare list of rare and threatened plants in

plants

15

¥
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Part C:Learnings Resources
(Textbooks,Reference books, other resources)

1. Heywood and Moore, D.M, 1984: Concept in Plant Taxonomy ,Academic Press.

2. Davis, P.R and Heywood, V.H 1973: Principles of Angiosperms and Taxonomy,

3. Judd WS,Cambell C.S,Kellog F A,Stevens P.F.2016.Plant Systematic: A phylogenetic
approach.Fourth edition,Macmilan publication.

4. Lawrence, G .H.M.- 1951: Taxonomy of Vascular Plants 1acmillan, New York.

5. Naik V. N.; 1984: Taxonomy of Angiosperms: Tata Mc-Graw .Hill Pub. Co. Ltd. New Delhi
6.Pandey A K and Kasana S,2021.Plant systematics,Jaya Publishing HouseNew Delhi.

6. Patil D A.2021.Plant taxonomy:Theory,Principles and practices,Scientific publisher,Jodhpur
7. Porter, C L..1959.Taxonomy of Flowering Plants. WH Freeman and Company

8. Simpson Michael.2006.Plant Systematics,Elsevier academic press.

9. https://www.ebookselibrary.com
10. Mishra, P.K. 2016 Botany in Vedas , Write and print Publications, New Delhi

Suggested Website Links:

1. Agricultural Astronomy. Website: https://en.wikipedia.org/wiki/Agricultural astrology

2. Das A. Concepts of Botany in Vedic India. Campus Chronical.

Website: http://www.campuschronicle.in/concepts-of-botany-in-vedic-india-2/

3. Tiwari L. Ancient Indian Botany and Taxonomy. Website:

https://www.infinityfoundation.com/mandala/t_es/t_es_tiwar_botany_fra meset.htm

Part D-Assessment and Evaluation

Suggested Evaluation methods

Maximum marks:100

ContinuousComprehensiveEvaluation(CCE):40marksUniversityExam(UE)60marks

Internal assessment: a)Class test 40 marks
Continuous b)Assignmnt/Presentation/Project
Comprehensive report
Evaluation(CCE):40 ¢)Appropriate weightage of

attendance in the class
External Assessment Theory paper as per university 60 marks

@«’\ | 46




examination

Remarks/Suggestions:

1 .Assessment mode for internal evaluation will be basedon the guidelines issued byUGC

on:Evaluation reforms in higher educational InstitutionsNov 2019,and pedagogical Approaches
and evaluation reforms2021.

2. Internal assessment will be further distributed as per table given in Appendix 3 of 14(2), as

applicable from time to time.

3 .The pass percentage will be 40 %(Grade P) both for theory and practicum. A student has to

obtain 40%marks in internal as well as in End term examination separately to pass a course.

4
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2 - qifg dt.sh. Srfed & e oRad ua Yfeeew wnfira § sam: Taewst gaufd fagm=

AN -2

7 : 2025 -2026

UrsgH | ureusH e

Pd

Adrdt-21 uforared &1 aftfet (Taxonomy of angiosperms)

60+ TRAS 40=100

ARA-22 oo @1 SHIRDY, AR®T (Anatomy) 3R 3TT
a9 (Embryology)

60+I101S 40=100

Rit-21 CC-21 R 31l dfdewa

60+ TS 40=100

TR_it-22 cC-22 R 3uiiva faeswa

60+ TRAS 40=100

YR T : yi=g

CC-21

WW afifet (Taxonomy of angiosperms)

HT UTdsh H

3 TSI H &1 30 B & (o, (5 o1 &1 3 avffa was
fetlt R B & 913 2 ey disht srdey & uaw fean o Jaar
g, T2/ b 3 Uioh wrdepd P arrar U 931 8l |

% giRomH
GISEED

TR & qrifeRu W UTeaHH [ & & al6 , B

R @) ggaH, arifeRor 3R 9ol B § G&d g,
FiffeRor 3R gffesor gonferat & Rigial & T9g; iR
TRrgd ot I, faeTT 3R 998l (Phylogeny) HT THIT|

s
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IR qHID] DY S T T&H gl

3 SIRTH AR B AR UIeh bl U Ffed aviiehRul SUHRUN

Hise 7 6 hfseT

ENRIEE S{fRIPaH 340+ 60=100) TIATH JHNTF 3fb=40

YT ) UreushH & fawy-a¥g

fawg

D G=AT

UTey qiffeor &1 sfaerd ok Rrsia:

T HRATT YoTe Qe &1 e 3R AR (BidE, A, TP
e, wife, Gya ST, WRER &g ). aRke wfew 7 srel-gfedl o
G Ffevor fag 1 sfaer, Sexa iR Rigia faftm fawal @1 affazor
9T @ el avifarRor UGHHH (Taxonomic hierarchy), YSIAal, 41, T
AR 31 AT, TSI SR (Species concept).

TRty et & qeifaor & URuRke ToTe W g T

15

I

qIQU AT - f3UE AHB | ICN ( Rard, Fao 3R dreff & ferg

Rigg TR0 T F Rgid ok fam | AGP DT IGIUI, UATHD T
¥ Pram | ot SiR 3y UebTeH, AHPBROT BT DR | TS IUDBRUL:
T, Ty Sam, fEnfve RGAMATE SR e
(Monographs and revision), GIE] gd-l (Image comparison), oy
Ryt (Expert determination), m P! GOy SR IuTnT (Preparation

7\
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and uses of Keys)

wfafafr . a7wufa Iam &1 ya

III.

FEffevur yamor o ﬁ)_cﬁﬁtﬂ(Taxonomic evidences and Phylogeny)

THIND! (Morphology), UIGU 3MARE WA (Anatomy), UfeHIGIoN
(Palynology), YUT faM (Embryology), ®IfRd1 fa9M (Cytology), UIGU
IO faFM (Phytochemistry) T G¥iidR0l g ¥ WeY| UIqy 3fUifdd
ARy g 3IR b1 He e | UfSriegd &t Iafir SiR fawm|

nfafafyr: thrred 1 3af ik fGem R ugg 9df

15

Iv.

qrely &1 aifiepvor 3R uga:

T 3R R I grifevor gumel | g ok pEfdve @1 giffex

TUTE! G0 BT APG-1V UUITE | aifefes fawayor

Tfafafes: TR o HHm, welie R BrdeHTed Yo )R 998 991

15

uforartd ot fafauar

qrell &1 ariferd Rufa, = demn, Turers fafaerar, enfde mea
W,W, ﬁﬁ“l’qﬂ:ﬁ, ff@ﬂﬁ, firde (Myrtaceae), m,
FPHIaCH!, AT A I HHA S a4 T 3T |

Tfafaf: =i U Q Iudsy el &1 9Ug 3R gaRTGH JOR HAT

15

VL

eforaregd.: 3t fafauar:

fRafafad s @ arffed fRufa, S aeon, Foras afqud, sifife
8@ MR UG (Affinities) SITTHT, TR, Tramlt, Jerarwt
(Santalaceae), &ﬁﬁ?ﬁ, W, m, W

wfafaftr . g &5 gdepyor iR diel 7 gefv IR GaR ardl diedl 1 it

15

¥)
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YT T : G & IHIYA Part C:Learnings Resources
(UTSIYEID, Tef gads, 3= TuTem)
1. Heywood and Moore, D.M, 1984: Concept in Plant Taxonomy , Academic Press.
2. Davis, P.R and Heywood, V.H 1973: Principles of Angiosperms and Taxonomy,
3. Judd WS,Cambell C.S,Kellog F A,Stevens P.F.2016.Plant Systematic: A phylogenetic
approach.Fourth edition,Macmilan publication.
4. Lawrence, G .H.M.- ]951: Taxonomy of Vascular Plants 1acmillan, New York.
5. Naik V. N.; 1984: Taxonomy of Angiosperms: Tata Mc-Graw .Hill Pub. Co. Ltd. New Delhi
6.Pandey A K-and Kasana S,2021.Plant systematics,Jaya Publishing HouseNew Delhi.
6. Patil D A.2021.Plant taxonomy:Theory,Principles and practices,Scientific publisher,Jodhpur
7. Porter, C L.1959.Taxonomy of Flowering Plants. WH Freeman and Company
8. Simpson Michael.2006.Plant Systematics,Elsevier academic press.

9. https://www.ebookselibrarv.com

10. Mishra, P.K. 2016 Botany in Vedas , Write and print Publications, New Delhi

ggrqnqmﬁiaﬁ;

1. Agricultural Astronomy. Website: https://en.wikipedia.org/wiki/Agricultural astrology

2. Das A. Concepts of Botany in Vedic India. Campus Chronical.

Website: http://www.campuschronicle.in/concepts-of-botany-in-vedic-india-2/
3. Tiwari L, Ancient Indian Botany and Taxonomy. Website:

https://www.infinityfoundation.com/mandala/t_es/t es tiwar botany fra meset.htm

HIT S-Jegie 3R Jedied

T 7Y eI & dildb
JHfIHIH 3P: 100
Jad IS Jedid (FRAE): 40 3w fayfaarag wen @B) 60 3B

3fafie H1h: &) DT GIEM (Class test) 40 3P
Tad IS Jedid &) srarsHe / U / aRarST
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Approaches and evaluation reforms 2021) UX 3yt g
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foran SITUT (Internal assessment will be further distributed as per table given in Appendix 3 of

14(2), as applicable from time to time).
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PartA:Introduction

1 Course code CC-22
2 Course Title Morphology , anatomy and embryology of angiosperms
3 Coursetype Core course
4 Prereqisite To study this course, a student may be admitted to a 2 year PG
programme after completing 3 year Bachelor Degree, subject to
eligibility conditions of that PG programme
5 Course On completion of the course, students would be able to identify and
Learning describe different plant parts, understand the functional roles of
outcome(CLOs) | various tissues, and comprehend the mechanisms of secondary growth
and reproduction in angiosperms. They will able to understand the
structure and internal organisation of flowering plants. Students will
be able to connect plant morphology and anatomy to various
industries, such as agricﬁlture (crop development), medicine
(pharmaceutical plants), and forestry (timber production).
6 Credit value 5 credits
7 Total marks Max marks(40+ 60=100) Minimum passing marks=40

Part B: Content of the course

Unit

Topics

No of lectures

plants in veda

Morphological nature of different plant parts; Morphology of stipule
and their types ;Morphology of stamen and carpel and their
evolution; Types, origin and evolution of Inflorescence; Flower:is a
modified shoot; A,B,C models of floral development, Inferior Ovary;

Fruit types and its evolution.

Floral morphology: Morphology ,anatomy and classification of 15

Y
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Activity: Field visit to study various types of Flowers and

Inflorescence

IL.

Shoot Apical Meristem: Apical, lateral and
intercalary meristems- their ultra structure and
histochemistry of Shoot development.
Organization of shoot apical meristem (SAM),
secretory ducts and laticifers, Nodal Anatomy and

its evolution..

Root Apical Meristem: Organization of root apical
meristem (RAM), cell fate and lineages, lateral roots,
root hairs, secondary growth and root stem transition.

Root-microbe interactions

Activity:Group discussion on Root microbes

interaction

15

. Leaf histogenesis, leaf meristem, differentiation
of epidermis (with special reference to types of
stomata and trichomes), mesophylls and vascular

system of dicot and monocot leaf.

Secondary growth and anomalies: Secondary

growth of stem and activity of cambium.

Anomalous secondary  growth: Nyctanthes,
Boerhaavia,Bignonia, Leptadenia, Salvadora,

Tinospora and Draceana stems..
Wood properties ,wood identification,

Wood development in relation to environmental

factors. Dendrochronology and its application.

Activity: Field study on morphological variation of

leaf /Venation pattern

15

V.

Microsporogenesis and development of male

15
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gametophyte, Megasporogenesis and development of

female gametophyte, Placentation and its types,

Pollination and sexual Incompatibility

Self-pollination: Contrvances for self polination, merit and demerit. Pollen

tube greet and guidance.

Cross pollination: Types of cross pollination,Contrivances for cross

pollination,merit and demerit.
Agents of pollination: Abiotic pollinators and biotic pollinators.
Floral adaptation of pollinations. Pollen stigma intéractions.

Self-Incompatibility: Sporophyte self-incompatibility(ssi)
and'gametophyte self-incompatibility(gsi).Genetic basis of

self-incompatibility. Physiological and biochemical basis of

~incompatibility.

Activity:Field visit to study Pollinators

15

VL

Fertilization and seed development :

Process, mechanism and significance of double fertilization.
Endosperm development and its morphological nature.
Storage proteins of endosperm and embryo, Development of

dicot and monocot embryo. Formation of seed and its

structure.
Experimental Embryology:

Polyembryony, Parthenocarpy, Apomixis, pollen allergy, pollen storage.

In vitro fertilization,

Invitro pollination and its application. application of pollens in forensic

science

Activity:Group discussion on experimental embryology

PartC: Learning Resources

(Textbooks,Reference books, other resources)

il




1. A C Datta, 2007. Botany for degree student,Oxford university Press

2.Burgess.J.1985.An introduction to Plant Cell Development. Cambridge University

Press, Cambridge.

3. Eames A and MacDaniels1947 Plant anatomy,McGraw hills publication

4. Eames A.1961. Morphology of the angiosperms,McGraw Hill publication

5. Fahn, A 11 982.Plant Anatomy. (3rd edition).Pergamon Press, Oxford.

6. Fosket, D.E.1994. Plant Growth and Development. A Molecular Approach. Academic Press, San
Diego.

7. Lyndon, R.F.1990. Plant Development The Cellular Basis. Unin Hyman. Lon.

8. Vashishitha, P.C.,1999. Plant Anatomy,Pragati publication,New Delhi

Houpt, AW, 1953. Plant Morphology.;Legare street Press

9. Banerji, S.C. 1980. Flora and Fauna in Sanskrit Literature. Naya Prokash, 206 Bidhan Sérani Calcutta
700006.

10. Bhojwani SS ,BhatnagafSP,Dantu PK.The embryology of angiosperms,6™ Edn. S Chand

publication

Suggestive digital platforms web links

https://www.eshiksha.mp.gov.in/

Part D-Assessment and Evaluation

Suggested Evaluation methods

Maximum marks: 100

ContinuousComprehensiveEvaluation(CCE):40marksUniversityExam( UE)60marks

Internal assessment: a)Class test 40 marks

Continuous Comprehensive b)Assignmnt/Presentation/Project
Evaluation(CCE):40 report

c)Appropriate weightage of attendance

in the class

7\
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External Assessment

Theory paper as per university

examination

60 marks

Remarks/Suggestions:

1 .Assessment mode for internal evaluation will be basedon the guidelines issued byUGC

on:Evaluation reforms in higher educational InstitutionsNov 2019,and pedagogical Approaches and
evaluation reforms2021.

2. Internal assessment will be further distributed as per table given in Appendix 3 of 14(2), as

applicable from time to time.

3 .The pass percentage will be 40 %(Grade P) both for theory and practicum. A student has to

obtain 40%marks in internal as well as in End term examination separately to pass a course.

57




YR T : UR=g

CC22

g ot BRI, W(Anatomy) Gﬁ?WﬁW »

(Embryology)

HBT UIsdsh H

@WW&W&?@%%&WW&%H@F&W
S0 o 1 & 1e 2 aeffa it srfen o vaw far o1 gedr
?, 93 5 39 Ui wrferm ot urran =d G 51

UTUsH T 8H |, BT fafid drelf & Uil &1 g & 3R

& gRumm 3T aui B H e gi, i Sde! & Sriiete yffieradl
GILEED) &) TR, IR R 7 fdiae gie 3R us & dF B
TS| J Bd ard Wl o1 WA SR MR T16H I gHg |
e BN | B Ol D1 31Tl fage SiR TRR a1 ) fafte
I, S BN (waa faem), fafe (emfgfesa dig) ¢k
I (AP S! IATGA) U St H g&H givl|
6 | wfecHs 6 hfST
7 | paAEs B TH 3P (40+ 60=100) TATH Il 3HFH=40

T DY
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T STpTREY: 31 A Deli ) SR, Al T 3R
Frffeon| faftrer el & Wil @1 SuTeTs Upha; Rewge @1
BB 3R 75 THR; YHaR 3R ST Bt B! 3R ITebT
P, TUHH S TR , IART 3R A5, 70: T FUidRd IRIg
3. % 4T & A,B,C AlSd, @R ST (Inferior ovary); A &
THR 3R IPT f[dbr|

TR : fIRE UeR & Bal 3R TSI $1 & 3 & fort
&= Yool |

15

IL.

e ufiea aRwn: tied, dexa SR gexdadl ARwH- TP
¥l WHRR IR ¢ e o RESHE, e e aked
(T ) P GE: e ARty 3R Afefim; e TeiH 8k
=] Ao, oe Ay fysdide: o vy favsdidaes (RAM) BT
TS, HIRABT UG 3R Y (cell fate and lineages), U WS, 5 IH,
e gis o g it SfrereT; Srs-gerroila ia: e

TR - o8 gershial & e IR frar R Iwg =i

15

1.

=it O HAD S (Leaf histogenesis), Gﬁ%‘l—i\)@mdv, qgTglcdd] &1
Rt @& 3R ergeH & UBRI & ARy ded & @y ), fdieost
IR TS U B neymead IR dagH g fediae
sy fgdias gis: free=Ug , SeReifay, feariaar, spTeian,
TR, AR, 3R S a7 | AFel b U, el Bl UgHH,
qafaRuii HRE! F T8y T ah el &1 [T SFrBAme AR
IGHT YA

iRy o/ RRifaam e ot Furere fiedr iR &5 S1emgH(
Bicg )

15
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V.| YIS ofR TFdieyer: fes RaReaR ok - 15
Wmmﬁw,mm@maﬁ?mﬁﬁmmﬁm,
T 3R 39 UPR |

Tfafafiy: FTRORSRRY ik arer TieRe ¥ e ® T
TR &1

V. | IRTTOT 3R U SRATRY (Pollination and sexual Incompatibility) &- | 15
TRITUT: ¥4~ TRTT0T & fT H1e, 7107 37R €19 | GRAT AAfrepT Sifiyare iR
HRTEGRA (Pollen tube greet and guidance) | T TRWTOT - T AT 3
TR, hIY WRFT & T JUBT ( Contrivances for cross pollination),
O 3R QAN WAV & BRS: ARG WA SR Sfe
TRTTOTE T | TR0 T IS 3. TRTT (pollen) TR AffdhTH (stigma)
& o SIGEBAT (interaction). - WRIBEE @ SRR
(THTHSTE) 3R TACIBRe wW-ET (Sogsns) | W orify &
SIIARIP ofUR| SR &1 witfely ok g Iuafs SR

(Physiological and biochemical basis of incompatibility).

afafafer . R &Y &7 sremge B F fyg &ty wmor)

VI | e oR @i R : - RAgeT 3 ufan, iy oIk oea) | 15
YOI fA5R $IR S99 SUIES Uil YOy SR Yo7 & YR
I, fedlowE ok twdioias yor &1 fisry) dtw &1 B ek
YD YT

TR rfagE( Experimental Embryology): YOI | 33
W, SR | G T, TR RN $9 e P s
TRITOT $1R B ST | BRI T & TRt 7 Sy

wfafafd : urife yofasm w ayg =i

YT : FRa= & g PartC: Learning Resources
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1. A C Datta, 2007. Botany for degree student,Oxford university Press

2. Burgess.J.1985.An introduction to Plant Cell Development. Cambridge University

Press, Cambridge.

3. Eames A and MacDaniels1947 Plant anatomy, McGraw hills publication

4. Eames A.1961. Morphology of the angiosperms,McGraw Hill publication

5. Fahn, A 11 982.Plant Anatomy. (3rd edition).Pergamon Press, Oxford.

6. Fosket, D.E.1994. Plant Growth and Development. A Molecular Approach. Academic Press, San
Diego.

7. Lyndon, R.F.1990. Plant Development The Cellular Basis. Unin Hyman. Lon.

8. Vashishitha, P.C.,1999. Plant Anatomy,Pragati publication,New Delhi

Houpt, A.W., 1953. Plant Morphology, Legare street Press

9. Banerji, S.C. 1980. Flora and Fauna in Sanskrit Literature. Naya Prokash, 206 Bidhan Sarani Calcutta
700006.

10. Bhojwani SS ,BhatnagarSP,Dantu PK.The embryology of angiosperms,6™ Edn. S Chand

publication

T T gewse ol

https://www.eshiksha.mp.gov.in/
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evaluation reforms 2021) U 3T Wﬁ?‘ffﬁ’m

2. eﬁa&mmaﬁm-mﬁmmmaﬁm 3§ & g arferest & orfuR faafa fasan
SITQIT (Internal assessment will be further distributed as per table given in Appendix 3 of 14(2), as

applicable from time to time).
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For 2 years PG programme
(Scheme B-1)
Botany Core (Practicum) Syllabus

M.Sc.II Sememester

Part A :Introduction

Program 2 years PG Class- M.Sc. Sem 11 Session 2025-2026
1 Course code PC21

2 Course Title Taxonomy of Angiosperms

3 Coursetype Practicum course

4 Course Learning outcome(CLOs) On completion of this course students will

typically develop the ability to identify,
classify, and understand the diversity of
flowering plants. This includes learning about
plant morphology, anatomy, and reproductive
structures, as well as the principles of plant
nomenclature and classification

systems. Students also gain experience with
taxonomic tools like herbaria and-botanical
gardens and learn about the economic

importance of various plant families.

5 Credit value Pratical-04
6 Total marks Max marks:100) Minimum
University Exam:60 CCE:40 passmg
marks=40

Part:B:Content of the course
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Total No of Lectures-Tutorial-practicals(08 Hours per week

L-T_P:0-0-120(Total hours)

A.Assgnments/Practice/Survey/Fieldwork

B.List of practicals to be performed in the laboratory

No of
Hours:120

1. Exercise based on description and identification of plants up to species level

2. Description of various species of a genus:location of key characters and

preparation of keys at generic level
3. Exercise based on nomenclatural notes.
4.Exercise on similarity and dissimilarities of plant species

| 5. Comparison of different species of a genus or different genera of a family to

calculate similarity coefficients and preparation of dendrograms.

6. Description of a species based on various specimens to study interspecific

variation a collective exercise.

7.Field trips:compilation of field notes and preparation of herbarium

sheets

8. Training in using floras and herbaria for identification of specimens described in

the class.

Part C: Learning Resources

(Textbooks,Reference books, other resources)

Suggested Readings:

YV VYV VY

Sharma OP.Plant Taxonomy,Mcgraw Hill

Tyagi and Kshetrapal.Practical Taxonomy of angiosperms

Y V VvV

Subramanyan NS.Modern plant Taxonomy,Vikas publishing Houses

Sinha R.K.Practical Taxonomy of Angiosperms,I K Inernationalpublishing house

Sundararajan S.Practical Manual of angiosperm taxonomy.Shriyanshi publication

Upadhaya and Solanki, Introduction to Practical Botany, Anil publication.

i
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> Pandey BP.Taxonomy of angiosperms,S Chand
> Sambamurty A.V.S.S.Taxonomy of angiosperms.,Willey

Suggestive digital platforms web links

https://www.ncbi.nlm.nih. gov/books

https://bio.libretexts.org/Bookshelves/

Suggested equivalent online courses:

https://nptel.ac.in/

https://swayam.gov.in/

https://www.mooc.orgMOOC.org

Part D-Assessment and Evaluation

Suggested Evaluation methods
Maximum marks:100
Internal Assessment(CCE): 40 .

External assessment(UE): 60

Internal assessment: a)Class test 40 marks
Continuous Comprehensive | b)Assignmnt/Presentation/Project
Evaluation(CCE):40 report

c)Appropriate weightage of attendance

in the class

L |

External Assessment Practical paper as per university . 60 marks

examination

Grand total 100

Remarks/Suggestions:

1 .Assessment mode for internal evaluation will be basedon the guidelines issued byUGC

%\
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on:Evaluation reforms in higher educational InstitutionsNov 201 9,and pedagogical Approaches
and evaluation reforms2021.
2. Internal assessment will be further distributed as per table given in Appendix 3 of 14(2), as

applicable from time to time.

3 .The pass percentage will be 40 %(Grade P) both for theory and practicum. A student has to

obtain 40%marks in internal as well as in End term examination separately to pass a course.

7\
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For 2 years PG programme
(Scheme B-1)
Botany Core (Practicum) Syllabus

M.Sc.II Semester

Part A :Introduction

Program 2 years PG Class- M.Sc. Sem 11 Session 2025-2026

1 Course code PC22

2 Course Title Morphology , anatomy and embryology of

angiosperms

3 Coursetype Practicum course

4 Course Learning outcome(CLOs) On completion of this course students will be
able identify and understand the various plant
parts (roots, stems, leaves), their internal
structures (tissues, cells), and reproductive
processes (from gametophyte development to

seed formation).

Students will able to Understand the
organization of vascular bundles and other
specialized structures,the development of the
. embryo and endosperm and the processes of

microsporogenesis and megasporogenesis.

5 Credit value ' Pratical-04

6 Total marks Max marks:100) Minimum
passing
marks=40

) - )

University Exam:60 CCE:40




Part:B:Content of the course

Total No of Lectures-Tutorial-practicals(08 Hours per week)

L-T_P:0-0-120(Total hours)

E. Assgnments/Practice/Survey/Fieldwork

B.List of practicals to be performed in the laboratory

No of
Hours:120

1 Exercise on Morphology of Stem, Leaf, Flower, Inflorescence
2. Exercise based on anomalies of stem anatomy.

3. Exercise based on RAM / SAM

4. Study of complex tissue viz. xylem,Phloem

5. Study of different types of trichomes.

6. To study diferent types of stomata and calculate stomatal index.

7. Maceration techniques to isolate individual cells of xylem and phloem.

8. Study of normal secondary growth in dicot and monocot stem .
9. Study on different types of placentation
10. To dissect out endosperm haustoria from plant ovule.

11. To dissectout embryo from plant ovule.

Part C: Learning Resources

(Textbooks,Reference books, other resources)

Suggested Readings:

> Pandey BP.Botany for degree students.Plant anatomy and Emryology,S Chand

» Ragland Annie and Kumerasan V.Developmental embryology and experimental

)
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embryology,Saras publication.

Sundarajan.Practical mannuaal of plant morphology,Anmol publication pvt Ltd.
Mukherjee S,College botany vol ,New central book agency

Datta AC.Botany for degree students,Oxford university press

YV V V V

Bhojwani SS ,BhatnagarSP,Dantu PK.The embryology of angiosperms,6™ Edn.
S Chand publication

Suggestive digital platforms web links

https://www.ncbi.nlm.nih.gov/books
https://bio.libretexts.org/Bookshelves/

Suggested equivalent online courses:

https://nptel.ac.in/

https://swayam.gov.in/

https://www.mooc.oreMOOC.org

Part D-Assessment and Evaluation

Suggested Evaluation methods
Maximum marks:100
Internal Assessment(CCE): 40

External assessment(UE): 60

Internal assessment: a)Class test 40 marks

Continuous Comprehensive | b)Assignmnt/Presentation/Project

Evaluation(CCE):40 report

c)Appropriate weightage of attendance

in the class

External Assessment Practical paper as per university 60 marks

examination

Grand total 100

T A




Remarks/Suggestions:

1. Assessment mode for internal evaluation will be basedon the guidelines 1ssued byUGC
on:Evaluation reforms in higher educational InstitutionsNov 201 9,and pedagogical Approaches
and evaluation reforms2021.

2. Internal assessment will be further distributed as per table given in Appendix 3 of 14(2), as

applicable from time to time.

3 .The pass percentage will be 40 %(Grade P) both for theory and practicum. A student has to

obtain 40%marks in internal as well as in End term examination separately to pass a course.
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For 2 —year PG Programme having Major practicum

M.SC. Botany Sem -III

Session:2025-2026

Course code Course title Total
CC-31 Plant physiology and Biochemistry 60+ CCE
40=100
CC-32 Cytology,Genetics and Biostatistics 60+ CCE
40=100
PC-31 Practical based on CC-31 60+ CCE
40=100
PC-32 Practical based on CC-32 60+ CCE
40=100
Part A: Introduction
1 Course code CC31
2 Course Title Plant physiology and Biochemistry
3 Coursetype Core course
4 Prereqisite . To study this course, a student may be admitted to
a 2 year PG programme after completing 3 year
Bachelor Degree, subject to Aeligibility conditions of
that PG programme '
5 Course Learning Students will gain a comprehensive understanding

outcome(CLOs)

of plant processes at the molecular and cellular
level. They'll learn about key metabolic pathways,
including photosynthesis and respiration, and how

plants respond to environmental stresses. Students
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conservation, and biotechnology

address real-world challenges in agriculture,

will also develop practical skills in experimental
techniques and data analysis, enabling them to
conduct research in plant science. Upon completion,

students will be able to apply this knowledge to

Credit value 6credits

Total marks Max marks(40+ 60=100) Minimum passing

marks=40

PartB: Content of the course

Unit

Topic

No of

lecture

. Introduction and Plant Water relation :History and contribution of Rishi

Parashar and Indian Scientist in the field of Plant Physiology and

Biochemistry.

Contribution of J.C. Bose, P. Maheshwari, Govindjee, S.M. Sircar, Shri
Ranjan in plant physiology.

Water Potential and its Components; Intercellular Water and solute (ions,
Nutrient and macromolecules) transport and membrane transport system;
Water and solute absorption by Roots from soil; Water and solute transport
through xylem; Mechanism of Transport across xylem; Transpiration,
mechanism and regulation of stomatal opening and its closing; Guttation.

Photo assimilates: translocation and mechanisms of its loading and unloading.

Activity: Role play on Indian scientists in the field of Plant physiology.

15

i
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IL

Photosynthesis: General concept, evolution of photosynthetic apparatus; | 15

Photosynthetic pigments and photo-system; Photo-oxidation of water;
mechanism of electron and proton transport. Carbon assimilation: Calvin Cycle
and its regulation, Photorespiration and its significance, C4 Cycle and its
evolutionary significance and CO, fixation in Dark (CAM Pathways); Factors
affecting Photosynthesis; Concept of Artificial Photosynthesis.

Activity:Group discussion on History of Photosynthesis

1.

Respiration and Lipid metabolism: Glycolysis; Oxidative Pentose Phosphate
Pathway (PPP) and importance; TCA Cycle; Mitochondrial electron transport
and ATP synthesis; Significance of ATP, FADH,, NADH,; Glyoxylate Cycle
and its significance. Structure and function of lipids; synthesis of membrane

lipid; structural and storage lipid; Fatty acid biosynthesis and oxidation.

Activity: Chart preparation on TCA cycle/PPP/Glyoxylate cycle

V.

Nitrogen Metabolism and secondary metabolites: Nitrogen uptake and
Nitrogen metabolism over view; Nitrogen fixation mechanism, Nodule
formation; Ammonium assimilation; amino acid biosynthesis. Introduction,
synthesis and role of plant secondary metabolites: terpenes, phenols and

nitrogenous compounds

Activity:Group discussion on secondary metabolites

15

V.

Plant Hormone and Sensory Photobiology: Biosynthesis, storage,
breakdown, transport, physiological effects and mechanism of action of auxins,
gibberellins, cytokinins, ethylene, abscisic acid, brassinosteroids, polyamines,
Jasmonic acid and salicyclic acid. Structure, Function and Mechanisms of
action of Phytochromes, Cryptochromes and Phototropins; Photoperiodism and

Biological clocks.

Activity: Chart preparation on structure, history and role of different types of

plant hormone

VL

Seed Science and Stress Physiology: Structure, development and

15

o
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maturation of Seed, Synthesis of storage reserves in seed; Physiology and
Biochemistry of seed gemination; Factor affecting seed gemination,
Metabolic aspects of seed germination; Mechanism, regulation and
breakdown of seed dormancy. Plant responses to biotic and abiotic stress;
Water deficit and drought resistance. Salinity stress and resistance,

Concept of freezing, heat and oxidative stresses

Activity: Experimental study on various factors affecting seed germination

Part C:Resources Learning

(Textbooks,Reference books, other resources)

1)
2)
3)
4)
5)
6)

7)

8)

5

10) Taiz, L., Zeiger, E., Moller, .M., Murphy, A. 2018. Plant Physiology and Development.
11) Baskin, C.C. and Baskin, J.M. 2014. Seeds: Ecology, Biogeography, and Evolution of
12) Bradford, K. and Nonogaki, H. 2007. Seed Dévelopment, Dormancy and Germination

13) Moore, T.C. 1989. Biochemistry and Physiology of Plant Harmones (2ed). Springer-

Narayana, P.S. and Pullaiah, T. 2010. Eminent Indian Botanists: Past and Present

(Biographies and Contributions). Regency Publication. Delhi.
Moore, T.C. 1989. Biochemistry and Physiology of Plant Harmones (2" Ed.) Springer-

Verlag, New York USA.
Heldt, HW. and Piechulla, B. 2011. Plant Biochemistry (4™ Ed.) Academic Press,

London, UK.
Buchanan, B.B., Gruissem, W. and Jones, R. 2015. Biochemistry and Molecular Biology

of Plants (2™ Ed.) John Wiley and Sons, Ltd. USA.
Shevela, D., Bjorn, L.O., Govindjee. 2019. Photosyntheéis: Solar Energy for Life. World

Scientific Publishing Co. Pvt. Ltd. Singapore
Pessarakli, M. (2024) Handbook of Photosynthesis (4™ Ed.) CRC Press, Taylor and

Francis Group, LLC.
Lodish, H., Berk, A., Kaiser, C.A., Krieger, M., Bretscher, A., Ploegh, H., Amon, A.,
Martin, K.C. 2021. Molecular Cell Biology 9" Ed.). W.H. Freeman and Company, New

York USA.
Nobel, P.S. 1999. Physiochemical and environmental plant physiology (2" Ed) Academic

Press, San Diego, USA.
Salisbury F.B. and Ross, C.W. 1991. Plant Physiology (4" Ed) Wdswort Publishing CO
California USA.

(6™ Edition). Sinauer Associates Inc, Oxford University Press, NY.

Dormancy and Germination (2™ Ed.) Elsevier Inc.

(Vol.27.) Blackwell Publishing Ltd.
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Verg, New York USA.

14) Nobel, P.S. 1999. Physiochemical and environmental plant physiology (2ed). Academic

Press, San Diego, USA

15) Salisbury, F.B. and Ross, C.W. 1991. Plant physiology 4™ edition. Wdsworth Publishing

Co. California USA.
16) Dennis, D.T., Terpin, D.H., Lefervere, D.D. and Layzell, D.V. 1997. Plant Metabolism.

2" Edition. Longman England.

17) https://www.ebookselibrary.com/book-detail/higher-education/botany/PLANT-
PHYSIOLOGY-110

Suggestive digital platforms web links:

https://archive.org/details/fundamentalsofbo0000unse z7a4/page/58/mode/2up

Suggested equivalent online courses:

https://www.mooc.org

https://swayam.gov.in.

https://mptel.ac.in

Part D-Assessment and Evaluation

Suggested Evaluation methods

Maximum marks:100

ContinuousComprehensiveEvaluation(CCE):40marksUniversityExam(UE)60marks

Internal assessment: a)Class test 40 marks
Continuous b)Assignmnt/Presentation/Project
Comprehensive report
Evaluation(CCE):40 c)Appropriate weightage of
attendance in the class
External Assessment Theory paper as per university 60 marks
examination

A

83




Remarks/Suggestions:

1 .Assessment mode for internal evaluation will be basedon the guidelines issued byUGC

on:Evaluation reforms in higher educational InstitutionsNov 2019,and pedagogical Approaches
and evaluation reforms2021.

2. Internal assessment will be further distributed as per table given in Appendix 3 of 14(2), as
applicable from time to time.

3 .The pass percentage will be 40 %(Grade P) both for theory and practicum. A student has to

obtain 40%marks in internal as well as in End term examination separately to pass a course.

N
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g 3R Hiaitefed ard ol SfaeRon

TR S Sl &) yIfad I ATt It SR R Uaifie siere

YT T : S ?ﬁ’(‘Fﬁ( Part C:Resources Learning)

(UTSIgEIS, T geads, o F1e)

1)

2)

3)

4)

5)

6)

7

8)

9

Narayana, P.S. and Pullaiah, T. 2010. Eminent Indian Botanists: Past and Present
(Biographies and Contributions). Regency Publication. Delhi.

Moore, T.C. 1989. Biochemistry and Physiology of Plant Harmones (2™ Ed.) Springer-
Verlag, New York USA.

Heldt, HW. and Piechulla, B. 2011. Plant Biochemistry (4™ Ed.) Academic Press,
London, UK. '

Buchanan, B.B., Gruissem, W. and Jones, R. 2015. Biochemistry and Molecular Biology
of Plants (2" Ed.) John Wiley and Sons, Ltd. USA.

Shevela, D., Bjorn, L.O., Govindjee. 2019. Photosynthesis: Solar Energy for Life. World
Scientific Publishing Co. Pvt. Ltd. Singapore

Pessarakli, M. (2024) Handbook of Photosynthesis (4™ Ed.) CRC Press, Taylor and
Francis Group, LLC.

‘Lodish, H., Berk, A.. Kaiser. C.A.. Krieger. M.. Bretscher, A., Ploegh, H.. Amon. A.,
Martin, K.C. 2021. Molecular Cell Biology (9™ Ed.). W.H. Freeman and Company, New
York USA.

Nobel, P.S. 1999. Physiochemical and environmental plant physiology (2™ Ed) Academic
Press, San Diego, USA.

Salisbury F.B. and Ross, C.W. 1991. Plant Physiology (4™ Ed) Wdswort Publishing CO.

California USA.

10) Taiz, L., Zeiger, E., Moller, LM., Murphy, A. 2018. Plant Physiology and Development.

(6" Edition). Sinauer Associates Inc, Oxford University Press, NY.
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11) Baskin, C.C. and Baskin, J.M. 2014. Seeds: Ecology, Biogeography, and Evolution of
Dormancy and Germination (2™ Ed.) Elsevier Inc.
12) Bradford, K. and Nonogaki, H. 2007. Seed Development, Dormancy and Germination

(Vol.27.) Blackwell Publishing Ltd.
13) Moore, T.C. 1989. Biochemistry and Physiology of Plant Harmones (2ed). Springer-

Verg, New York USA.
14) Nobel, P.S. 1999. Physiochemical and environmental plant physiology (2ed). Academic

Press, San Diego, USA
15) Salisbury, F.B. and Ross, C.W. 1991. Plant physiology 4™ edition. Wdsworth Publishing

Co. California USA.
16) Dennis, D.T., Terpin, D.H., Lefervere, D.D. and Layzell, D.V. 1997. Plant Metabolism.

2" Edition. Longman England.
17) https://www.ebookselibrary.com/book-detail/higher-education/botany/PLANT-

PHYSIOLOGY-110
Suggested Digital Platforms Web

https://www.eshiksha.mp.gov.in/mpdhe

SuggestedEquivalentonlinecourses:

https://ugcmoocs.inflibnet.ac.in/index.php/courses/view ug/330
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femforatggma:

1. 3fidiep Yedie ¥ 7T Gegicn As ol gRT SIRY fe=nfest 3= Rraror St o
Tediehd GUR (IR 2019), 3R eifOre B0 3R Hedich1 YR 20211 (Pedagogical
Approaches and evaluation reforms 2021) W TR BRI
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Part A:Introduction

1 Course code CC32

2 Course Title Cytology,Genetics and Biostatistics

3 Coursetype Core course3

4 Prereqisite To study this course, a student may be admitted to a

2 year PG programme after completing 3 year

Bachelor Degree, subject to eligibility conditions of

that PG programme
5 Course Learning ' Student will enable to gain knowledge on various
outcome(CLOs) components of nuclear and organellar genome, with

special reference to their regulatory role. They can
understand the principal mechanisms of genome
replication, maintenance, function and regulation of
expression. Students can be able to apply statistical
methods to biological data, understand the principles of
experimental design,and interpret statistical results in

the context of plant biology research.

6 Credit value 6 credits

Part B:Content of the Course

{

b I

i Units Topics No of ]'

Lectures |
L Discovery of cell and cell theory 15

The Vedic period and the early texts (Gotra and Pravaras) on genetics.

Prokaryotic vs Eukaryotic cells

Structural organization and function of intracellular organelles

Activity: Chart preparation on cell organelles

no .




IL

Chromosomes and cell cycle :

Characteristics of chromosomes in different plant groups. Chromosome

:structures and components .Specialized chromosomes, Numerical and

structural changes in Chromosome.

Cell division and cell cycle, Cycline , Cycline -dependent
kinases(Cdks),Anaphase Promoting Complex(APC/C),Apoptosis

Activity: Group discussion on diseasses due to abnormalitie in

chromosomes

15

IIL

Mendelian Inheritance : Monohybrid cross and Law of segregation,
dihybrid crosses and Law of independent assortment, Gene interaction,
co- dominance and lethal allele; extra nuclear inheritance, chloroplast
DNA and mitochondrial DNA. Crossing over, mechanism of genetic

recombination. Molecular basis of mutation

Activity: Chart preparation on interaction of genes

15

Iv.

Genome organisation

Genome organization, Nuclear DNA content, C-value paradox, Cot curve
and its Significance DNA packaging, unique and repetitive

DNA,Satellite DNA , in situ hybridization of satellite DNA ,Introns

and their significance.

Activity:Group discussion on evolution of genes

15

VvV

Gene structure and expression
Gene structure and expression: Fine structure of gene, Cis-trans test,

RNA splicing, regulation of gene expression in prokaryotes and

eukaryotes.

Activity:Group discussion on Gene expression

15

V1

Biostatistics:
Graphical representation of data

Measurement of central tendencies, Standard deviation, standard error,

15

M\
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Probability rules, Chi-square test, correlation, regression analysis,

Analysis of variance.

Activity: Chart preparation on Graphical representation of data.

Part C:Learning Resources

(Textbooks,Reference books, other resources)

1. Atherly, A.G. Girton, I.R. and Mc Donald, J.E.1999. The Science of Genetics: SaPosts

college publishing, Fort Worth, USA.
2. Burnham, C.R. 1 962. Discussions in Cytogenetics, Burgess publishing Co. Minnesota.

Busch. H. and Rothblum: L.1982. Volume X. The cell nucleus rDNA part A. Academic press.

4. Hartl, D.L. and Jones, E.-W.1998. Genetics: Principles and Analysis(4th edition). Jones and
Bartlett publishers, Massachusetts, USA.

5. Hatti, D.L.and Jones, E. W.2006. Genetics:Principles and Analysis(5th edition). Jones and
Bartlett publishers, Massachusetts, USA.
Khush, G.S.1973. Cytogenetics of Aneuploids. Acedemic press, New York, London.
Lewis, B.2000 Gene7. Oxford University Press, ew York, USA.
Lewis,R.1997, Human, Genetics: Concepts and Application (2nd edition). WCB McGraw,
Hill, USA.

9. Wiley and Sons Inc.,USA.

10. Lewin, B.2006, Genes 7, Oxford University press, New York.

11. Albetis, 8., Bray, D., Lewis, J.,, Ratf, M., Robetis, K., and Watson, J.D.
Molecular Biology of the Cell. Garland Publishing: Inc., New York.

12.Wolfe, S.L. 1993. Molecular and Cellular Biology, Wadsworth Publishing Co., California,

USA
13.Sen S and Kar Dipak.2005.Cytology and Genetics,Narosa Publiction House,NewDelhi .

14.Mukherjee Pranab.2016.Introduction to Biostatistics. SChand &Co Pvt. Ltd.
15.Sharma Archana and Sen Sumitra,2002,Chromosome botany,Oxford and IBH publication

12. https:www.esp.org/mol-bio.pdf
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Part D-Assessment and Evaluation

Suggested Evaluation methods

Maximum marks:100

ContinuousComprehensiveEvaluation(CC E):40marksUniversityExam(UE)60marks

Internal assessment: a)Class test 40 marks
Continuous b)Assignmnt/Presentation/Project
Comprehensive | report R

Evaluation(CCE):40

c)Appropriate weightage of

attendance in the class

External Assessment Theory paper as per university 60 marks

examination

Remarks/Suggestions:

1 .Assessment mode for internal evaluation will be basedon the guidelines issued byUGC -
on:Evaluation reforms in higher educational InstitutionsNov 2019,and pedagogical Approaches
and evaluation reforms2021.

2. Internal assessment will be further distributed as per table given in Appendix 3 of 14(2), as
applicable from time to time.

3 .The pass percentage will be 40 %(Grade P) both for theory and practicum. A student has to

obtain 40%marks in internal as well as 1n End term examination separately to pass a course.

(a
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DIRIGAT BT IREATHD T3 3R B |
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II.

TORGA SR PIRGTT%
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Iv.
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IR, O <19 UR1&IU, 3IRUT FRARHT (RNA splicing), RpRACH
3R @m 7} s sifiyaafad @1 fafMada (Regulation of gene

expression in prokaryotes and eukaryotes).

wfafaft : v sftyeafa w g ==l

VL 9 gifEret: 15
G{iﬁ. BT UTHIH A TN (Graphical representation of data )

Fera UgRd o 9, A faga, 3 Ffe, Tifdiadr (Probability)
& ﬁ'qtf, PIR-THTAR &) TRI&UT, Gg-HEY (correlation), ferer fagayo
(Regressidn analysis),'m o= (Analysis of ‘}érianée).

nfafafir: Ser &1 Tfbed U0 |R 9K GIR BT

Y1 3} : IRER & WATUA Part C:Learning Resources:

1. Atherly, A.G. Girton, J.R. and Mc Donald, J.E.1999. The Science of Genetics: SaPosts
college publishing, Fort Worth, USA.

2. Burnham, C.R. 1962. Discussions in Cytogenetics, Burgess publishing Co. Minnesota.

3. Busch. H. and Rothblum. L.1982. Volume X. The cell nucleus rDNA part A. Academic press.

4. Hartl, D.L. and Jones, E.W.1998. Genetics: Principles and Analysis(4th edition). Jones and
Bartlett publishers, Massachusetts, USA.

5. Hatti, D.L.and Jones, E. W.2006. Genetics:Principles and Analysis(5th edition). Jones and
Bartlett publishers, Massachusetts, USA.

6. Khush, G.S.1973. Cytogenetics of Aneuploids. Acedemic press, New York, London.

7. Lewis, B.2000 Gene7. Oxford University Press, ew York, USA.

8. Lewis,R.1997, Human, Genetics: Concepts and Appilication (2nd edition). WCB McGraw,
Hill, USA. |

9. Wiley and Sons Inc.,USA.

10. Lewin, B.2006, Genes 7, Oxford University press, New York.

11. Albetis, 8., Bray, D., Lewis, J., Ratf, M., Robetis, K., and Watson, J.D.
Molecular Biology of the Cell. Garland Publishing: Inc., New York

12. Wolfe, S.L. 1993. Molecular and Cellular Biology, Wadsworth Publishing Co., California,
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13.
14.
15.
16.
17.

18.
19.
20.
21.

Sen S and Kar Dipak.2005.Cytology and Genetics,Narosa Publiction House,NewDelhi .
Mukherjee Pranab.2016.Introduction to Biostatistics, SChand &Co Pvt. Ltd.
Sharma Archana and Sen Sumitra,2002,Chromosome botany,Oxford and IBH

Publication https:www.esp.org/mol-bio.pdf
Wolfe, S.L. 1993. Molecular and Cellular Biology, Wadsworth Publishing Co., California,
USA
Sen S and Kar Dipak.2005.Cytology and Genetics,Narosa Publiction House,NewDelhi .
Mukherjee Pranab.2016.Introduction to Biostatistics, SChand &Co Pvt. Ltd.
Sharma Archana and Sen Sumitra,2002,Chromosome botany,Oxford and IBH

Publication https:www.esp.org/mol-bio.pdf
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2. SR Hedid B THI-GHT R A7 14(2) & URIRIE 3 7 &l 15 dliere] & SIER faaikd

foar ST (Internal assessment will be further distributed as per table given in Appendix 3 of

14(2), as applicable from time to time).

3. 2 3R N 31 & fore urg ufa=rd 40% @ o) 111 T B Bl
W(Course)m'ﬂm%mm 3R sifaw rafy wien (End Term Exam) q
- A 40% 3 YT HRA il
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For 2 years PG programme

(Scheme B-1)

Botany Core (Practicum) Syllabus

M.Sc.JII Sememester

Part A :Introduction

Program 2 years PG Class- M.Sc.

Sem III Session 2025-2026

1 Course code

PC31

2 Course Title

Plant physiology and Biochemistry

3 Coursetype

Practicum course

4 Course Learning outcome(CLOs)

On completion of this course students will able
to explain and apply knowledge of plant
processes like photosynthesis, respiration, and
mineral nutrition. Students should also be able
to understand water and solute transport, and
how plants respond to environmental

stresses. Practical skills in conducting
experiments, analyzing data, and interpreting
results related to plant physiologyand
biochemistry.

5 Credit value

Pratical-04

6 Total marks

Max marks:100) ’ Minimum

passing
marks=40

University Exam:60 CCE:40

Part:B:Content of the course

100




Total No of Lectures-Tutorial-practicals(08 Hours per week)

L-T_P:0-0-120(Total hours)

G.

Assgnments/Practice/Survey/Fieldwork

B.List of practicals to be performed in the laboratory

No of
Hours:120

Suggested Laboratory Exercise:

)

2)

3)

4)

5)

6)

7)

8)

9)

Effect of time and enzyme concentration on the rate of reaction of |

cnzyme C c.g. acid phosphate, nitrate reductase.

Effect of substrate concentration on activity of any enzyme C
(Catalase, amaylase). 7
Demonstration of the substrate inducibility of the enzyme nitrate
reductase.

Determination of succinate dehydrogenase activity, its kinetics and
sensitivity to inhibitors.

Separation of isoenzyme of esterase, peroxidase by native
polyacrylamide gel electrophoresis.

To demonstrate photophosphorylation in intact chloreplast, resolve the
photoproteins by SDS-PAGE and perform autoradiography desalting
of proteins by gel filtration chromatography embaying Sephadex G-25.
Extraction of seed proteins depending upon the solubility.

Desalting of proteins by gel filtration chromatography employing
Sephadex G-25.

Preparation of standard curve of protein and estimation of protein

contents in extracts of plant material by Lowry’s Bradford's method.

10) Fraction of proteins using gel filtration ckromatography by Sephadex

G-100 or Sephadex G-200.

11) Radioisotope methodology, autoradiography, instrumentation (GM

counter and scintillation counter) and principles involved.

12) Principles of colorimetry, spectrophotometry, and florimetery /

calorimetery.

13) Determine rate of transpiration by Ganong’s photometer.

14) Determine rate of respiration in germination/young buds by Gannong’s

raspirometer.

A
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15) Determination of Osmotic Potential by incipient plasmolysis.
16) .Determination of DPD by Schardakov’s method.

17) Effect of light intensity on the rate of Photosynthesis.

18) Separation of chlorophyll pigment by paper chromatography.

Part C: Learning Resources

(Textbooks,Reference books, other resources)

Suggested Readings:

> Heldt, H.W. and Piechulla, B. 2011. Plant Biochemistry (4™ Ed.) Academic Press,
London, UK. '

» Chitra K Y A practical manual of ecology, cytology ,genetics, plant
physiology,biochemistry,M/S Agrobios (India),2019

> Moore, T.C. 1989. Biochemistry and Physiology “of Plant Harmones (2™ Ed.)
Springer-Verlag, New York USA.

» Verma SK and Verma M.A text book of plant physiology ,Biochemistry and
Biotechnology

> Shingote Prashant.A practical manual for plant physiology and biochemistry,Lap

Lambert Academic press,2017.

Suggestive digital platforms web links

https://www.ncbi.nlm.nih.gov/books

https://bio.libretexts.org/Bookshelves/

Suggested equivalent online courses:

https://nptel.ac.in’

https://swayam.gov.in/

https://www.mooc.oreMOQOC.org

Part D-Assessment and Evaluation

i
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Suggested Evaluation methods
Maximum marks:100
Internal Assessment(CCE): 40

External assessment(UE): 60

Internal assessment: a)Class test 40 marks
Continuous Comprehensive | b)Assignmnt/Presentation/Project
Evaluation(CCE):40 report
c)Appropriate weightage of attendance
in the class
External Assessment Practical paper as per university 60 marks
examination
Grand total 100

Remarks/Suggestions:

1 .Assessment mode for internal evaluation will be basedon the guidelines issued byUGC

on:Evaluation reforms in higher educational InstitutionsNov 2019,and pedagogical Approaches

and evaluation reforms2021.

2. Internal assessment will be further distributed as per table given in Appendix 3 of 14(2), as

applicable from time to time.

3 .The pass percentage will be 40 %(Grade P) both for theory and practicum. A student has to

obtain 40%marks in internal as well as in End term examination separately to pass a course.

‘A
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For 2 years PG programme
(Scheme B-1)
Botany Core (Practicum) Syllabus

M.Sc. IITI Sememester

Part A :Introduction

Program 2 years PG Class- M.Sc. Sem III Session 2025-2026
1 Course code . : PC32

2 Course Title Cytology,Genetics and Biostatistics

3 Coursetype Practicum course

4 Course Learning outcome(CLOs) "On completion of this course students will able

to understand cell structure and function, apply
genetic principles, and analyze biological data
using statistical methods. They will learn in
identifying cell organelles, understanding cell
division, analyzing inheritance patterns, and

interpreting statistical results from biological

experiments.
5 Credit value Pratical-04
6 Total marks ‘ Max marks:100) Minimum
i University Exam:60 CCE:40 | P23
i marks=40

Part:B:Content of the course

Total No of Lectures-Tutorial-practicals(08 Hours per week)

L-T_P:0-0-120(Total hours)
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H. Assgnments/Practice/Survey/Fieldwork No of
Hours:120

B.List of practicals to be performed in the laboratory

1. Collection and growth of plant materials for study of Mitosis /
Meiosis.

2. To study different stages of Mitosis.

3. To determine the mitotic index of given plant material.

4. Study of Meiosis in given plant material.

5.Effect of Mutation on germination of seed eg. Trigonella.

6. To prove Mendel’s law of Segregation.

7. To prove Mendelian Monohybrid ratio. v

8. Numerical exercise on Mendel’s dihybrid crosses, gene interaction
and genetical mapping.

9. To calculate the value of X” to test the goodness fit of

experimental results.

10. Exercise on Laws of probability (single coin toss and double coin
toss)
11.Numerical problem on mean ,mode and medium

12. To determine the standard deviation and standard error

Part C: Learning Resources

(Textbooks,Reference books, other resources)

Suggested Readings: »
> Sen S and Kar Dipak.2005.Cytology and Genetics,Narosa Publiction

House,NewDelhi

Mukherjee Pranab.2016.Introduction to Biostatistics, SChand &Co Pvt. Ltd.

Hariprasad N and henna BP .Cellbiology and genetics Lab manual.

Satguruprasad.Fundamentals of biostatistics ,Emkay publication.

Y V V V

Raghuvanshi R K. and Siddique Practical exercise in Cytology ,Genetics plant

breeding and biostatistics,CBS publishers
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> Practical Cytology ,Applied Genetics and Biostatistics,Himalaya publishing House
pvt.Ltd.
Suggestive digital platforms web links .

https://www.ncbi.nlm.nih.gov/books

https://bio.libretexts.org/Bookshelves/

Suggested equivalent online courses:

https://nptel.ac.in/

https://swayam.gov.in/

https://www.mooc.oreMOOC.org

Part D-Assessment and Evaluation

Suggested Evaluation methods
Maximum marks:100
Internal Assessment(CCE): 40

External assessment(UE): 60

Internal assessment: a)Class test 40 marks

Continuous Comprehensive | b)Assignmnt/Presentation/Project

Evaluation(CCE):40 report

c)Appropriate weightage of attendance

in the class

External Assessment Practical paper as per university 60 marks
examination
Grand total 100
Remarks/Suggestions:

1 .Assessment mode for internal evaluation will be basedon the guidelines issued byUGC

on:Evaluation reforms in higher educational InstitutionsNov 2019,and pedagogical Approaches
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and evaluation reforms2021.
2. Internal assessment will be further distributed as per table given in Appendix 3 of 14(2), as
applicable from time to time.

3 .The pass percentage will be 40 %(Grade P) both for theory and practicum. A student has to

obtain 40%marks in internal as well as in End term examination separately to pass a course.
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> T A AT FT ATF.2005. AT AT AT SIS, TAAT THAT 213, TS Feet
> @St gura.2016. ararefefRean #1 uf=m | ua.dT U Hudy grzae frfaes,
» ZiETE v s wHEdt Ay, SeEraretst i Sefer da dger.
> HAFIATZ.ATI R F HITHaed, THF THI9M.
> AN A F i Ry Azl § saragiir sreme, Safe wrie AT ek

https.//www.ncbi.nlm.nih.gov/books

https://bio.libretexts.org/aH9<®/

QAT T GAFE ATATSA TSTHH:

https://nptel.ac.in/

https://swayam.gov.in/

O)
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https://www.mooc.orgMOOC.org

AT - T qATHA

QAT T GeAihd F TgF
FfeFaa 3i+H: 100

FARE qeATH (HTHE) @ 40
gl AT (TZ) ;60

AqfEs qedidd : ®) FAT THAT 40 I=®
qad AR GeATH ) sraregAde / wEQ /
(H1HTE) 1 40 afgrsrT e

T) T ® Iufeafy @ st

Hged
g eI TFA frsgfaamea a9 F 9 60 F

| ATAEIE TIT

FA AN 100

femrfirat /A

1. wATE qetEA F O gediEa ®re Lo grer S fRenfaget o eraifir gem
fror . 3y foraor e ¥ OqeAtEA AT (447 2019), @7 dwfirE ghEsr
T qeATHRA AT 20211

o, wafrF YeatEd F AAI-FET 9T AN 14(2) F qffire 3 H & a2 qriET F
g faata fear sTom '

3. = @ 4wy S ¥ oo uma wfaad 403 (e dY) M U BT A R
T T ¥ v sialE @ R safy wftem ¥ wenr-ae 403 F I OHA
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For 2 —year PG Programme having minor practicum Session:2025-2026

M.SC. Botany Sem -1V

outcome(CLOs)

Course code Course title Total
CCH41 Molecular Biology, Biotechnology and genetic engineering | 60+ CCE
40=100
CC-42 Plant ecology and environment 60+ CCE
40=100
PC41 Practical based on CC-41 60+ CCE
40=100
PC-42 Practical based on CC-42 60+ CCE
40=100
PartA: Introduction
1 Course code CC41
2 Course Title Molecular Biology, Biotechnology and genetic
engineering
3 Coursetype Core course
4 Prereqisite To study this course, a student may be admitted to a
‘ 2 year PG programme after completing 3 vear
Bachelor Degree, subject to eligibility conditions of :
that PG programme '
5 Course Learning After completion of course students will gain a

comprehensive understanding of plant systems at
the molecular level, including their responses to
environmental cues and developmental

processes. Students will have knowledge on nuclear

organization, DNA structure, replication and repair,




transcription, translation and protein sorting. They will
Get an insight into Recombinant DNA technology and

Methods of gene transfer and plant tissue culture.

Credit value 6 credits

Total marks Max marks(40+ 60=100) Minimum passing

marks=40

Part B:Content of the course

Units

Topics

No of

lectures

Molecular structure and replication of DNA:

DNA structure,fih’emical nature of DNA, Molecular structure of DNA and
RNA, B -DNA and Z — DNA. Identification of genetic materials.
Replication of DNA ,Mechanism of DNA replication in Prokaryotes and
Eukaryotes. Replication errors and their repairs. DNA damage and repair.

Transposable genetic elements .

Activty:Chart preparation on different types of DNA

15

II.

Expression of Genome and Gene regulation:

Fine structure of Gene, Split gene, overlapping gene, Mechanism of
transcription in Prokaryotes and Eukaryotes. The Geretic code.
Regulation of transcription, Processing of mRNA. Translation in

prokaryotes and Eukaryotes.

Activity:Group discussion on Gene regulation

I

Protein targeting and sorting:

Physical, chemical properties of genome, types and strategies for genome
analysis. Gene mapping .Protein profiling. Targeting of proteins to

organelles, mechanism of sorting and regulation of target transport.

Activity:Chart preparation on gene mapping

15

7
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Plant Tissue Culture: General introduction, History and scope and basic
concepts, laboratory organization; media preparation and sterilization
techniques,

Nutrition of plant tissue Growth limiting factors, Concept of cellular

differentiation and totipotency, Types of culture, Embryo and endosperm

culture, Induction and maintenance of callus and suspension culture.

Somatic embryogenesis,

Activity: Visit to plant tissue culture laboratory

15

Protoplast and somatic hybridization

Isolation, fusion, culture, hybrid selection and regeneration of Protoplast
and possibilities with special reference to crop plants, Limitation of
protoplast research, Somatic hybridization and selection mechanism for
hybrids and cybrids, cell line selection through callus/suspension culture for
the production of stress resistant plants, their application in crop

Improvement

Activity:Group discussion on application of plant tissueculture

15

VL

Genetic engineering: Recombinant DNA technology and its Tools

Restriction enzymes and others-Types and applications.
Transgenic plants: Agrobacterium mediated gene transfer

Molecular techniques-Basic concept, principles, technique and

 application, Gel electrophoresis. In situ hybridization, Southern blotting

technique, Northern blotting technique, Western blotting technique and

Dot blots technique.

Imunlogical techniques: Enzyme Linked Immunsorbent Assay(ELISA).

Activity: Group discussion on Genetically modified crops or

bioengineered crops and ethical issue

Part C:Learning Resources

N
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(Textbooks,Reference books, other resources)

1.Brown, T.A. (2018) Genome (4™ ed.) Garland Science, Taylor and Francis
Group, LLC.

1. Primrose, S.B. and Twayman, R.M. (200) Principles of Genome Analysis and
Genomics (3™ Ed.).Blackwell Publiation.

2. Raphle, R. and Walker, J.M. (2007) Molecular Biomethods Handbook. Humana Press,
Totowa, New Jersey.

3. Watson, J.D., Gann, A., Baker, T.A., Levine, M., Bell, S.P., Losic, R., Harrison, S.
2014. Molecular Biology of the Gene. (7™ Ed.) Pearson Education, Inc.

4. Krebs, J., Goldstein. E., Kilpatrick, S. 2014. Lewins Genes XI. Jones and Barlett

Learning.
S. Hartl, D. and Jone, E.W. 2001. Genetics: Analysis of Genes and Genomes. Jones and

Bartlet Publishers.

6. Bhojwani, S.S. and Razdan, M.K., (1996). Plant Tissue Culture: Theory and
Practice.

7. Elsevier Science Amsterdam. The Netherlands.

8. Glick, B.R., Pasternak, J.J. (2003). Molecular Biotechnology- Principles and
Applications ofrecombinant DNA. ASM Press, Washington

9. 10. Bhojwani, S.S. and Bhatnagar, S.P. (2011). The Embryology of Angiosperms.
VikasPublicationHouse Pvt. Ltd., New Delhi. 5th edition.

10. Snustad, D;P. and Simmons, M.J. (2010). Principles of Genetics. John Wiley and
Sons, U.K. 5th edition.

11. .Stewart, C.N. Jr. (2008). Plant Biotechnology & Genetics: Principles, Techniques
and Applications. John Wiley & Sons Inc. U.S.A.

12. .P. K. Gupta.(2608). Molecular Biology and Genetic Engineering , Rastogi

Publications,New Delhi

13. 15.Anil kumar and Priti Maheshwari(2003)Text book of biotechnologyv,Agrtech
publishing Academy.

14. . h_rtps://acrobat.adobe.com/id/um:aaid:sc:AP:54d2c4a8-7437—4208-9946-331372d18389

Part D-Assessment and Evaluation

Suggested Evaluation methods
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Maximum marks:100

ContinuousComprehensiveEvaluation(CCE):40marksUniversityExam(UE)60marks

External Assessment

Internal assessment: a)Class test 40 marks
Continuous b)Assignmnt/Presentation/Project
Comprehensive report
Evaluation(CCE):40 c)Appropriate weightage of

attendance in the class

Theory paper as per university 60 marks

examination

Rémarks/Suggestions:

1 .Assessment mode for internal evaluation will be basedon the guidelines issued byUGC

on:Evaluation reforms in higher educational InstitutionsNov 2019,and pedagogicalApproaches
and evaluation reforms2021.
2. Internal assessment will be further distributed as per table given in Appendix 3 of 14(2), as

" applicable from time to time.

3 .The pass percentage will be 40 %(Grade P) both for theory and practicum. A student has to

obtain 40%marks in internal as well as in End term examination separately to pass a course

4
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2 - quify fisht i & forg R v Mfdesw wfta &, 9 12025 -2026

TH.g 9. g9fa fag Q9= v

USUshH IS | UrsusH e P
Wft-41 3Muifdes Stafas, wia grefiret 3iR eigaie 60+ TS 40=100
SolifAafar (Molecular Biology, Biotechnology and
genetic engineering)
iit-42 urey UikfRyfde! SR TafaRUT (Plant ecology and | 60+ TIRAE 40=100
environment)
Uiefia1 CC-41 W 3T Ufdeaper 60+ IRAS 40=100
Wiefl-42 CC-42 WR 31 Dfdeapar 60+ I_FE 40=100
HATUW . gf=yg
1 IR S AS CC41
2 Ursas e 3uifdes Sitafam, S/ Mefiet 3iR el
solifafaT
3 UIaus Y UHR T UTsIHH
4 gafue 3 UTSISHH HT AT B & [oQ, [l o/ &)
3 9o e 37 ot B33 & a1g 2 Ty dish
BRIHH | A 331 o1 Geva @, 994 [ 39 dish
BRIHH B! T I G &1
5 UTSIehH g & gikomy UTSTHH R HRA & §1G BT} B 0GP TR R
GILSED!

Y &t gonferdt Bt saTue gHe wqE erh, R
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TgTaRur Tardl 3R famrared Uisharsil & Uid
7! ufafrard e & | S & IRE] Wi,
3R I Berg & IR H JH 8111 36 T Yol

SIeT UrRifes 3R SiF RIMHIR 3R UIey SHddb
Taf7 & el F IR H SHHERT T |

wfee g 6 BT

Fd HIdb SfIBTH 3B (40+ 60=100) FFTH Il 3fdH=40

YRT &t : UTSTHH S AT

L

SeE Ft snuifie TeamT 3R ufaefa

T G, S 9t ImafE e, ST SR IRTAT B
U TRET; S-Sy 3R SS-SIUAY; ARG uardl @t

e ST A GRER a1 UfAdBfd (DNA replication); TiRacH
IR rided § v RO @ aRRisReh ged
(Replication errors) 3R ITh! FRWIG; ST &if iR IREd ( DNA
damage and repair ); @m—@@ Wm&; dd ( Transposable genetic

elements ).

nfafafir : fAfes yoR & St R i TR &A1

15

II.

S+ @t siftraafaa ofik s fafaws .

S 3 q&H IR faufea sim oA (Split gene), Sﬁaﬁﬁm i
(Overlapping gene), WHRACH IR gy ¥ aEd 3
W( Mechanism of transcription in Prokaryotes and Eukaryotes );
3{@% PlS; Gfﬂa'@:f %1 faf 99 ( Regulation of transcription);
mRNA BT THIHIUT ( Processing of mRNA); W&"H 3R m

N
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q 3{JdTG ( Translation in prokaryotes and Eukaryotes).

Tfafafyr: s fafam w wwg =i

IIL.

M agdimvor 3R m( Protein targeting and sorting):

i & M, IwmEfe o S m Ry & Y geR SR
Wﬁm’ (Types and \strategijcis for genome analysis); Sk ﬁﬁﬂ; G
TBTRIeT; Wél &1 PRGN db AR PIAT (Targeting of proteins to
organelles); BeTs Bl m 3R TRAlE ‘;Ri@‘c‘ 31 faf 99 (mechanism

of sorting and regulation of target transport).

wfafafr : o9 Afthr o= a1é SR &3

15

Iv.

Ry SAF wat: wwr R, sRew R A9 @ g
AR, GERTITET iTa; Hfear Rt SiR defleul ddbHld (media
preparation and sterilization techniques) UIGd % dd DI Yo - q@ Siftrd
IR T BRP, PIB fafved 2R AU 3} srayRon, Jadd &
TR, Y07 3R Wergd Yad, o ofR fde daedi o1 IRU 3R
J@IAIG ( Induction and maintenance of callus and suspension culture);

afgd YOTSI (Somatic embryogenesis).
Tfafafil: urey Sde dati TarTRIT &1 YAl

15

TeIERE 3R %%?5 HBIUT (Protoplast and somatic hybridization)

mﬁﬁ%ﬁﬁmmﬁmmguw,mﬂaﬁw

I 3R g:l\_rf:f"{ T B Uiyl & Ay F’Q"f b1 HHIGATE (Isolation,
fusion, culture, hybrid selection and regeneration of Protoplast and
possibilities with special reference to crop plants): YRR WW P
LT, Yo AR Efs ¥ o Afee I oIk =g < ; orra wferidt
aiefl & ITe & e Herw/Feie Yadd & wierm ¥ 9 g 994 (
Cell line selection through callus/suspension culture for the production of

stress resistant plants) Td A YUR EERRE G| G{WT I

15

¢\
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ﬁﬁﬁ:wﬁ%a‘aﬁ%&mﬂmﬂqgﬂn

VL

[ Wiee e TRIRE R 3He UG Hiade QereH
(Restriction enzymes) AR WIBR 3R &IE{WTI @ﬂaﬁ?ﬁ e
I{‘Eﬁ%ﬂfﬁﬁ'{m TORIA O RIFIGRUT (Agrobacterium mediated gene

transfer).

ATUIRS aHIE - o SHUR, RIGHd, dbid 3R TR

AIBURITA( Gel electrophoresis); I7-U1g, TRHSESI; HISA |

I db-1P ( Southern blotting technique), TG SElICT TBID (
Northern blotting technique), A%+ Sl deb-ib ( Western blotting
technique ) IR STE SATCH TBAIP( Dot blots technique). FAANTD
TH1: TogH foias FANTEC THH (ELISA).

TRRfL: srERe w1 3 I Baal a1 Sa-Seifaia el $iR
Sfcre gE g T4l

15

41T Y : WG & HHTYA Part C:Learning Resources

(UTCTqEIS, Te gads, o Fune)

1.Brown, T.A. (2018) Genome (4™ ed.) Garland Science, Taylor and Francis Group,

2. Primrose, S.B. and Twayman, R.M. (200) Principles of Genome Analysis and Genomics

(3% Ed.).Blackwell Publiation.

3.Raphle, R. and Walker, J.M. (2007) Molecular Biomethods Handbook. Humana Press.

Totowa, New Jersey.

4.Watson, J.D., Gann, A., Baker, T.A., Levine, M., Bell, S.P., Losic, R., Harrison. S. 2014.

Molecular Biology of the Gene. (7™ Ed.) Pearson Education, Inc.

5.Krebs, J., Goldstein. E., Kilpatrick, S. 2014. Lewins Genes XI; Jones and Barlett

Learning.

6.Hartl, D. and Jone, E.-W. 2001. Genetics: Analysis of Genes and Genomes; Jones and

U
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Bartlet Publishers.

7.Bhojwani, S.S. and Razdan, M.K., (1996). Plant Tissue Culture: Theory and
Practice.

8.Elsevier Science Amsterdam. The Netherlands.

9.Glick, B.R., Pasternak, J.J. (2003). Molecular Biotechnology- Principles and
Applications ofrecombinant DNA. ASM Press, Washington

10. Bhojwani, S.S. and Bhatnagar, S.P. (2011). The Embryology of Angiosperms.
VikasPublicationHouse Pvt. Ltd., New Delhi. 5th edition.

11. Snustad, D.P. and Simmons, M.J. (2010). Principles of Genetics. John Wiley and

Sons, U.K. 5th edition.

12. Stewart, C.N. Jr. (2008). Plant Biotechnology & Genetics: Principles, Techniques
and Applications. John Wiley & Sons Inc. U.S.A.

13 . P. K. Gupta.(2008). Molecular Biology and Genetic Engineering, Rastogi
Publications,New Delhi

14 .Anil kumar and Priti Maheshwari(2003)Text book of biotechnology, Agrtech

publishing Academy.
- 15. https://acrobat.adobe.com/id/urn:aaid:sc: AP:54d2c4a8-7437-4208-9946-3a1272d18389

Y W ihd & dids
SHfEHdH 3idb: 100
HAd HAS Hedin (HI1S): 40 i Ayl wden (1@g) 60 oiF

3ffaRe® 31?3”37_"{ ) BT Ted (Class test) 40 3fb
Jdd A9 Tedidb 1) ST / TRgfe / aRaST
RfE):40 faard

M P T Iuffa o1 3Ifyd uega

1
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CIRE @ICE] fayfaenea wden & SR fRigid | 60 3

fewforat g

1. 3idRe Yeaic & fog Jeaie Ars gt gRT R} fe=nfcsn 3= e Syt &
| el GUR (TR 2019), 3R AeifOres efFHI0T 3R s JUR 2021 (Pedagogical
Approaches and evaluation reforms2021) WX SR BT

2. SRS Yeich B THI-THY WR AT 14(2) F GRIEIP 3 7 A 718 A1 & SaR
faafkd fasan SITUT (Internal assessment will be further distributed as per table given in
Appendix 3 of 14(2), as applicable from time to time).‘

3. AR} 3R Wy Q41 fore urg ufa=rd 40% (I8 dh) BITTT| Teb BT I BIH(Course)
UM $34 & forg siiafes 3R 3ifaH 3raftr uiemm (End Term Exam)H - T 40% b

T 63 Bi |
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PartA: Introduction

1 Course code CC42

2 Course Title Plant ecology and environment

3 Coursetype Core course

4 Prereqisite To study this course, a student may be admitted to a
2 year PG programme after completing 3 year
Bachelor Degree, subject to eligibility conditions of
that PG programme

5 Course Learning Students will gain a comprehensive understanding of

outcome(CLOs) plant interactions with their environment, including

biotic and abiotic factors, and their role in
ecosystems. They will also learn about plant
distribution, diversity, conservation, and adaptation to
changing conditions, including climate
change. Additionally, students will develop skills in
ecological research, data analysis, and critical thinking.

6 Credit value 6 credits

7 Total marks Max marks(40+ 60=100) Minimum passing

marks=40

Part B : Content of the course

Unit Topics No of
lectures
L. Ecology and Ecosystem: 15

Types of forest described by Rishi parasar

Contribution of Indian Scientist in the field of Ecology and

Environment (Prof. Ramdeo Mishra).

Environment and Ecology: Climate and Topographic factors;
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Edaphic Factors; Biotic Factors; Concept of Freshwater Ecology;

Marine Ecology; Estuarine Ecology; Terrestrial Ecology; Desert
Ecology;

Activity: Group discussion on relationship on Ecology and

Environment

IL

Plants-Environment relations: Adaptions and evolutions in plants for
abiotic factor (light, Temperature, Water, minerals) biotic factors

(herbivory, interspecies competitions.

Activity:Field observation on plants due to climatic changes

15

II1.

Population Ecology: Characteristics of a population (Size, Density,
Natality, Mortality, Abundance, Dispersion patterns, Age structure
etc.); Factors affecting population growth (density-dependent factors
and Density-independent factors) and population growth curves;
population regulation; life history strategies (r and K selection);

Concept of metapopulation — demes and dispersal, interdemic

extinctions

Activity: Field study on Density and abundance and frequency of

plants.

15

IV.

Species interactions and Community Ecology: Influence of vegetation
on climatic condition, weathering and topography, soil; Interaction among
plants; Interaction between plant and animal (Herbivory, Camivory,
Pollination, Seed dispersal by animals, mycorrhizal symbiosis). Nature of
communities; community structure (in space — biodiversity; and in time —
Succession) and attributes: levels of species diversity and its
measurements; community dynamics and factors affecting it; concept of

Ecads, Ecotypes, Ecological niche, edges and ecotones.

Activity:Field study on different morphotypes in a population

15

Ecosystem Ecology: Ecosystem structure; ecosystem function; energy
flow and mineral cycling (C,N,P); Primary Production and decomposition;
Structure and function of some Indian ecosystem: terrestrial (forest,

grassland) and aquatic (fresh water, marine, estuarine).

15

4
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Activity: Chart preparation on Energy flow and mineral cycling

VL Pollution Ecology and Conservation:

Types, causes and effects of pollution; Greenhouse effect; major effects of
Climate change. Utilization of Resources from forest, grassland and
aquatic habitat; World centers of primary diversity of domesticated plants;
Secondary Centers of origin. Principles of Conservation; In-situ
conservation: Sanctuaries, National parks, Habitat conservation practices,
conservation for forests, range, soil and water; Ex-situ conservation-

Botanical gardens, gene bank and cryo-banks

Activity:Visit to Sanctuaries or National park.

Part C:Learning Resources
(Textbooks,Reference books, other resources)
1) Sharma, P.D. 2009. Ecology and Environment. Rastogi Publication. Meerut.

2) Krebs. C.J.2014. Ecology: The experimental Analysis of Distribution and abundance (6™

Ed.). Pearson Education Ltd. America.

3) Gurevitch, J., Scheiner, S., Fox, G.A. 2021. The ecology of Plants (3rd Ed.). Oxford

University Press.
4) Singh, V. 2024. Textbook of Environment and Ecology. Springer Nature Singapore.

5) Bowman, W.D., Hacker, S.D., Cain, M.L. 2017. Ecology (4™ Ed.) Sinauer Associates.
USA.

6) Sher, A.A., Manuel, C., Molles, J.R. Ecology: Concepts and Application (9™ Ed.).
McGraw Hill, New York.

7) Begon, M., Harper, J.L., Townsend, C.R. 1996. Ecology. Blackwell Science. Cambridge.
8) Odum, E.P. 1971. Fundamentals of Ecology. Saunders, Philadelphia.

9) Odum, E.P. 1983. Basic Ecology, Saunders, Philadelphia.

10) Kormondy, E.J. 1996. Concepts of Ecology. Prentice-Hall of India Pvt. Ltd., New Delhi.

(1
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Part D-Assessment and Evaluation

Suggested Evaluation methods

Maximum marks:100

ContinuousComprehensiveEvaluation(CCE):40marksUniversityExam(UE)60marks

Internal assessment:

Continuous
Comprehensive

Evaluation(CCE):40

a)Class test 40 marks

b)Assignmnt/Presentation/Project

report

c¢)Appropriate weightage of

attendance in the class

External Assessment

Theory paper as per university 60 marks

examination

Remarks/Suggestions:

1 .Assessment mode for internal evaluation will be basedon the guidelines issued byUGC

on:Evaluation reforms in higher educational InstitutionsNov 2019,and pedagogical Approaches

and evaluation reforms2021.

2. Internal assessment will be further distributed as per table given in Appendix 3 of 14(2), as

applicable from time to time.

3 .The pass percentage will be 40 %(Grade P) both for theory and practicum. A student has to

obtain 40%marks in internal as well as in End term examination separately to pass a course.

YT T : gR=g

1 UISd%HH IS CC42
2 Uy M ey iRt iR gafazor
3 UIedshH YR HBT YiddhH(Core Course)

e
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qafden

5 UTUHH BT T HRA P g, el o7 B
3 qifg W 3l Ot B & a1 2 U dief
FTfen 7§ vaw foar o1 gear 3, I=d fb 39 dieft
PTdeHd B! UETal Ad O3 B |

UIeUshH g & gikumd
GILSED

JE BT Ul B I TAfaROT F A Sick:fepare,
I R sofde BRe! R uRffas! o A
I YfrpT & IR § oIS TH e gRft| d drel
¥ faaur, fafdyar, TReor 3R Saarg uRadT afed
Tead aRfRURK! & Y eree & ark ¥ +ff S
fagewur SR scEHeTE I # e faeid
Ul

6 hfsc

HFRIFET 3F 40+ 60=100) <LTTH IOl 3fH=40

YRT ) : TSI 3t favyg-a¥g

IGLE T

BINEIIRED

iRyt ok uifRufast a=: 15
R gR1 a0l 7 % yeR: TRfuRe! iRk afae & a3 o
YR 1S BT ANTEH (). JHCd A8 |

wafavor v uRFRAIRE): Soag T4 RaAPae HRS; i
FRF; P BRS; W T TRRATH 1 AYROT; T
i, germ uRiRufeet, wdln oiRfRifdet e

afafafi: oifRufe) ok wafaro & ey | g == |

d
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IL.

Ht-ygfaRur Wey: i SRS (TSN, duHH, Od, Q)
OfdF FR® ( UHRERY, R Ufawel) & g i §
3IHE 3R fawm|

nfafafr: Serarg uRad= & SR il R &8 e |

15

III.

saeT TRfRIfAe): S5en o ARvd (SR, 99d, 54
$ gUIdd FRA 91 BRS (F9Q-HR PRSP IR g@-Tdd
HRD) 3R ST '@_’@ geh (Population growth curves); SIISHT
fafga (Population regulation); Sitg 3faer Juriferat R IR K
I4I); ﬁETquﬂﬁ'\’l':f P! GYRUT - A 3R Faa (Demes and
dispersion), 3cR-SHIIRABIT fAAIAT (interdemic extinctions).

Tfafafer : T & T, TRar 3R 3Ry R Biee wel |

15

Iv.

werta ikt ok wgera nRkfRufa®! : Sarg fRfS, s 3R
RIATPId, TS TR 97Ul BT THIG (Influence of vegetation on climatic
condition, weathering and topography, soil); G1th & &t 3ia:forar, dY
3R THRI & o sia-forar ( AHERY, AABRY |, WAV, SHR] gRT
S thaia, ARPRISS Fgeia) | THE™! 3 UPHfa; T&r TRa
(I # - 59 fafderar ; 3R T F - srgpam) &R fR¥a@ese);
Tl a6} fafere & R SR @t AT, g Y e iR T
UHIAd B a1 PRP; IPIGY , IPICRW, TR e
(Ecological niche), {5 (Edges) 3R IPHICH P JTYRTT |

nfafaft . S & fafird snefa-ueRl W &7 sierg |

15

yifRufast 93 niiifRifast: ofufaet 43 dw=an. uifRufas &

F1d; St yarg SR @AW T @, @, @ ). mufte Iaea sk
Ty, $© HRAIA RS 9 &t Wa iR a1 =ida (@,

TRAME) IR e (@ ot urt, Tglt, germ)|

nfafafr: Sof yarg ok WS Ip0r W ¢ R BT |

15

i
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VL

TG ¥ UBR, HRUN R YU, FHEISH UHIG; Saarg uRad &
TG UYE| 9, TRETE SR T A 4 I9ieA! &1 SuanT;
SiRewes Ul 3t uufe fafduar & fay &g (World centers of
primary diversity of domesticated plants); Iafl & fgdiaed $g
(Secondary Centers of origin). HR&UT & Rgia; 37#? TREJUT:
SR, PN e, A W0 dfaes, 4, 39, gl iR arft
TREUT; TRE. HgTR&fUT: TIRUNS &, S §F 3R Bl -dP

nifafafer : spaRual g g I B UHT|

15

N =

YRT Y : FGA & GHTUFPart C:Learning Resource

(TSI, T qrads, o HTY)

Sharma, P.D. 2009. Ecology and Environment. Rastogi Publication. Meerut.
Krebs. C.J. 2014. Ecology: The experimental Analysis of Distribution and abundance 6™

Ed.). Pearson Education Ltd. America.
3. Gurevitch, J., Scheiner, S., Fox, G.A. 2021. The ecology of Plants (3™ Ed.). Oxford

University Press.

AN

Hill, New York.

500N

Singh, V. 2024. Textbook of Environment and Ecology. Springer Nature Singapore.
Bowman, W.D., Hacker, S.D., Cain, M.L. 2017. Ecology (4™ Ed.) Sinauer Associates. USA.
Sher, A.A., Manuel, C., Molles, ].R. Ecology: Concepts and Application (9" Ed.). McGraw

Begon, M., Harper, J.L., Townsend, C.R. 1996. Ecology. Blackwell Science. Cambridge.
Odum, E.P. 1971. Fundamentals of Ecology. Saunders, Philadelphia.
Odum, E.P. 1983. Basic Ecology, Saunders, Philadelphia.

O Kormondy, E.J. 1996. Concepts of Ecology. Prentice-Hall of India Pvt. Ltd., New Delhi.
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3idR® L SICE| %) DEM TRI&T (Class test) 40 3P
e D HedidhT o) srRargTHe / wRafar / afeasT
@R#):40 fard
) B § Iulyfa &1 Ifad dga
IR G| fayfaareg oden & R Rrgi@ | 60 i
TR
femforatggma:

1. 3faRe Heaie & T Heuie Ais goill gR1 ol fesnfAa = 3= Rieror St o
qedied GUR (T4 2019), AR Qe DB IR TedichT YUR 2021 | (Pedagogical

Approaches and evaluation reforms 2021) IR 3T g
2. JHTARE Y B! JHY-TAY | AN 14(2) P GRIIY 3 7 21 718 aiferet & orqaR faafa

far GITET (Internal assessment will be further distributed as per table given in Appendix 3 of

14(2), as applicable from time to time).

3. @t 3R fdeew ST & fore ure ufawrd 40% @ &) R v o1 &Y

I (Course) UTH HIA & forg srialke 3R sifaw srafyr adan (End Term Exam) 7 -
T 40% 3P YT HIA gl |

¢
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For 2 years PG programme

(Scheme B-1)

Botany Core (Practicum) Syllabus

M.Sc. IV Sememester

Part A :Introduction

Program 2 years PG Class- M.Sc.

Sem IV Session 2025-2026

1 Course code

PC41

2 Course Title

Molecular Biology, Biotechnology and genetic

engineering

3 Coursetype

Practicum course

4 Course Learning outcome(CLOs)

Practical Molecular Biology, Biotechnology,
and Genetic Engineering courses aim to equip
students with the foundational knowledge and
hands-on skills to understand and manipulate
biological systems at the molecular level. Key
learning outcomes include mastering
techniques like DNA/RNA isolation, PCR, gel
electrophoresis, and transformation, as well as
understanding gene expression, cloning, and

genetic engineering principles

5 Credit value

Pratical-04

6 Total marks

Max marks:100) Minimum

University Exam:60 CCE:40 | P2SS18

marks=40
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Part:B:Content of the course

Total No of Lectures-Tutorial-practicals(08 Hours per week)

L-T_P:0-0-120(Total hours)

K. Assgnments/Practice/Survey/Fieldwork

B.List of practicals to be performed in the laboratory

No of
Hours:120

15.
16.
17.
18.

. To study the effect of antibiotic on growth of micro organism.
. To demonstrate fermentation technique.

. To demonstrate fermentation tecknique.

. Preparation of Plant Tissue Culture Media.

. Sterilization techniques- Sterilization of glassware, tissue culture, media

To visit Biotechnology Lab.

Principle working & uses of instruments. Laminar air flow, Autoclave,
Incubator, Hot air oven, Gel Electrophoresis.

Preparation of culture media, Nutrient Agar, Nutrient Broth, Eosin Methylen
Blue Agar, MacConkey Agar media.

Isolation of bacteria by streak plate method.

Isolation of bacteria by pour plate method.

To determine the growth characteristics of E. coli using plating technique.
To determine the growth characteristics of E. coli using turbidimetric method
Demonstration of gel for electrophoresis.

Isolation of Rhizobium from root nodules

and explant.

Demonstration of callus culture Technique.
Demonstration of Androgenesis in Datura.
Demonstration of Organogensis.

Demonstration of Somatic embryogensis.

Part C: Learning Resources

(Textbooks,Reference books, other resources)
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Suggested Readings:
» De Kalyan kumar.An introduction to plant tissue culture,New central book agency

v

Nagar S and Adhav ,Cytology and Molecular biology,Agrobios
> Ried Noel R and Holt John G .Begeys manual of systematic Bacteriology vol 1,Willium and
wilkins
- > Narayan swami S.plant tissue culture ,TataMcgraw hills2002
> Rapley Ralph and John M Walker.Molecular biomethods Handbook,Humana press

Suggestive digital platforms web links .

https://www.ncbi.nlm.nih.gov/books
https://bio.libretexts.org/Bookshelves/

Suggested equivalent online courses:

https://nptel.ac.in/

https://swayam.gov.in/

https://www.mooc.oreMOQC.org

Part D-Assessment and Evaluation

Suggested Evaluation methods
Maximum marks: 1060
Internal Assessment(CCE): 40

External assessment(UE): 60

. Internal assessment: a)Class test 40 marks

Continuous Comprehensive | b)Assignmnt/Presentation/Project

Evaluation(CCE):40 report

c)Appropriate weightage of attendance

in the class

External Assessment Practical paper as per university 60 marks

examination
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Grand total

100

Remarks/Suggestions:

1 .Assessment mode for internal evaluation will be basedon the guidelines issued byUGC

on:Evaluation reforms in higher educational InstitutionsNov 2019,and pedagogicalApproaches

and evaluation reforms2021.

2. Internal assessment will be further distributed as per table given in Appendix 3 of 14(2), as

applicable from time to time.

3 .The pass percentage will be 40 %(Grade P) both for theory and practicum. A student

has to obtain 40%marks in internal as well as in End term examination separately to pass

a course.

@
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For 2 years PG programme
(Scheme B-1)
Botany Core (Practicum) Syllabus

M.Sec. IV Sememester

Part A :Introduction

Program 2 years PG

Class- M.Sc. Sem IV Session 2025-2026

1 Course code

PC42

2 Course Title

Plant ecology and environment

3 Coursetype

Practicum course

4 Course Learning outcome(CLOs) On completion of this course students will

understand of plant-environment interactions,
ecological principles, and practical skills
related to plant identification, data collection,
and environmental analysis. Students will learn
to analyze plant distributions, assess ecosystem
health, and understand the impact of

environmental factors on plant life

5 Credit value Pratical-04
6 Total marks Max marks:100) Minimum
University Exam:60 CCE:40 passing {
marks=40

Part:B:Content of the course

Total No of Lectures-Tutorial-practicals(08 Hours per week)

L-T_P:0-0-120(Total hours)

139

6




L. Assgnments/Practice/Survey/Fieldwork No of
Hours:120

B.List of practicals to be performed in the laboratory

1) Determination of density of different plant species by Quadrate

method.

2) Determination of abundance of different plant species by Quadrate

method.
3) Determination of % frequency of different plant species.
4) Determination of minimum size of quadrate.
5) Determination of LAI of a few dicot and monocot species.
6) Determination of IVI of 5 plant species.
7) Determination of soil water holding capacity of soil samples provided.
8)Determination of dissolved oxygen (D.O.).
9)betermination of pH of i)olluted water.
10)Determination of L/B ratio and leaf injury index

11)Determination of Chloride content in water.

Part C: Learning Resources

(Textbooks,Reference books, other resources)

Suggested Readings:
»  Sharma, P.D. 2009. Ecology and Environment. Rastogi Publication. Meerut.

#  Kirebs. C.J. 2014. Ecology: The experimental Analysis of Distribution and
abundance (6™ Ed.). Pearson Education Ltd. America.

» Odum, E.P. 1971. Fundamentals of Ecology. Saunders, Philadelphia.

> R Mishra.Ecology workbook,Scientific publishers,Jodhpur

> Pranav kumar and Usha Mina.Fundamentals of Ecology and environment ,Pathfinder
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publication
> C Phillip Wheater and Penny A Cook.Practical Field Ecology, Willey -Blackbell

Suggestive digital platforms web links .

https://www.ncbi.nlm.nih.gov/books
https://bio.libretexts.org/Bookshelves/

Suggested equivalent online courses:

https://nptel.ac.in/

https://swayam.gov.in/

https://www.mooc.orgMOOQOC.org

Part D-Assessment and Evaluation

Suggested Evaluation methods
Maximum marks:100
Internal Assessment(CCE): 40

External assessment(UE): 60

Internal assessment: a)Class test 40 marks

Continuous Comprehensive | b)Assignmnt/Presentation/Project

Evaluation(CCE):40 report

c)Appropriate weightage of attendance

in the class

.| External Assessment Practical paper as per university 60 marks

examination

Grand total 100

Remarks/Suggestions:

1 .Assessment mode for internal evaluation will be basedon the guidelines issued byUGC

on:Evaluation reforms in higher educational InstitutionsNov 2019,and pedagogicalApproaches

ﬁ \ 141




and evaluation reforms2021.

2. Internal assessment will be further distributed as per table given in Appendix 3 of 14(2), as

applicable from time to time.

3 .The pass percentage will be 40 %(Grade P) both for theory and practicum. A student has to

obtain 40%marks in internal as well as in End term examination separately to pass a course.
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28. e Strat it gfag o uharafes & s #7 srera 7w |

29. e et %1 Tt o

30. fFvas a1 a1 weelT F7m

31, TR FHaw daea fifwem S i

32. FrEFAT aoFeie- 1 % e, Sa® gad, AT i T
F7 faEsam

33. FAE FAL AT HT T2

34. GqRT H TSSO 7 989+ .
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36. JUTSTAT T T2 .
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HATT T T3
> % FHEATT FHIR.ATE Foe Fomaw 1 afvern, = Ager 7wy

A4

> e AT AR SR grez St o e e A Rt SRttt ategm 1,

> AT =TT URL A TE frop Feme, Zrer deT 2o 2002

v

https://www.ncbi.nim.nih.gov/books

https://bio.libretexts.org/a®s=F/

TATT T GHFHET ATATST TISTHH;
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144




https://www.mooc.orgMOOC.org
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