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For lyear PG diploma 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 CC11
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
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technology and its application in various industries.

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
L 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 thailus 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 of Bajra, Black rust of Wheat.
Activity: Industrial visit for mushroom cultivation
IIL 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
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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 toknow the diversified habitats of Algaae.

15

Algae?2: 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

VL

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

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

15. Clifton, A; 1958: Introduction to Bacteria, McCgraw- Hills Book Co. New Delhi.

16. Madigan, M T. Martinko, J. M and Parker Jack; 1 997: Brock Biology of

oA
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17.

18.

19.
20.

21.

25.

26.

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.ore/Bookshelves/

Suggested equivalent online courses:

https://nptel.ac.in/

https://swavam.gov.in/

https://www.mooc.orgMOOC.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 IhstitutionsNov 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.

i
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v Hfdedn vew ardt 199 d).sft fewm & fe
F&lT: TH.OERIT g9afa g Sawev-1 93 2025 -2026

qIeasH UIGpER RN Fd
PIS
Hhdt-11 Fad, JaTd 3R 60+ IS 40=100
STIGTSCT 1 Sia AR 7R fafaedr ( Biology and
diversity of Fungi, Algae and Bryophyta)
ARA-12 RISIBTEeT IR fHRaH o1 sitq fagr ok RAfyyar 60+ 1S 40=100
(Biology and Diversity of Pterodophyta and
Gymnosperms)
W11 CC 11 W 31 Yfdeesa 60+ TIAIE 40=100
iit-12 CC-12 R URd Bfdeda 60+ TRTS 40=100
Y T: U=
1 GIeUHH HI8 CC 11
2 qreusH e ' ®ab | JaTd R STABeT o1 oitd fawr ok
fafqemar |
3 UTa%hH TR T8 UIeasHH
4 garen 39 UISUHH BT 3Heggd 31 & oy, ford s &)
3 I8Tg wTaw f&f @ o & a1g 2 aufa dish
SRIEHH T YA a1 o G e 8, 999 76 39 dish

4

240




Pd%HH & gETdl Ad 93 &1
Ureusd dRaw & aiRomd BT B3P IR A9 , FRBIZEl Pl UM 3R
GIEED Fiffezor B3 H Ferm BiY |
3= Fard iR HaP Vet au fafte I H
TP VAN § R S ST
HiEe I 6 Hlsc
Fd Al SIRIBaT 3F 40+ 60=100) ATH Il 3{h=40

Y11 ). uragsd $i favy-ayg

fawg

ATEITH] B

YR qrRaie 39 & Daret AR FamTSel| YR aRe!
THI SR IR At R 1 Ve H, & i g1 B
waw T, 1 T0 HY H1 TEEE § AMEH, HRAT I
IR § ol |, aoRd R SaIRar o1 Wia faavon
TRuRe fBftaa @ o varf

fafafts . 9 ey (Lower Plants) W s § e s
R A1¢ 4R HAT

15

11.

Faw AT 1 ; T &0, TUT ATE 6, U0 6T
TR (Foital, TRefldl, Tgeidh) quT US| b B
3neyfrep arffeser, 38T 8 Ha! 1 e Hgd!

SO BT g0 &l AT, g BT Hra g A7
Tty meRed $Y Yt F T e YA

15

¥
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1.

mgﬁﬁTrﬁZ:
ARTTEPIfeT 3R WISTAG® T BT I R

TR, SRfSIES e 3R SIS B
Feie faRwdang ik Im= faaRun

HIZHRIGH B BT fgr R IR 7=, e

UISH RIS BT HEd , Had H WIh T |
Tfafafe : paw F RANS 6 | g4g 991

15

Iv.

Rarer 1: grarg 9uf, fafdeangf srary (e, i3 ar,
T AT e, PIRMDT 31T, i< & 7SS (
I, ARTET HIsH, HNfHeT); 3o Aga (v, IRy,
3T, AaTel Uped & =7 H) 3R A9- IRB, 99 -3 |

TifafafRY : arer o fafder Sirarat Y S 3 fora fafrer Siiet, el 1
Y|

115

RaTer2 : FRIBIFET , PRIBTECT 3R SRIBTEE B T2
ferrereiny, aeffenvor, go iR enfdfes weed |

fyertaieTzer , frdiver ok ASTETEer 3 T
faiyam, ffevur, uoa ok anffes e |

ard Bl ARG Gl Dt dbld
nfafafd . =g =0 Q Iudsy a1 &1 I8 3R I&m

15

VL

AATEIEET: SGECT & Ay qem, fqavo, arffewor
AR &1 URRNE #8dl AR
(Marchantiales) FRAFIE  (Jungermanniales)  THREITE
(Sphagnales) BT I faavur, RARTR 3R drdfierze.

TffAfRY - SRR & SN ST IROg == |

15

YT 3t i & g9y (Part C: Learning Resources)

f\
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14.

15.
16.

17.

18.

19.
20.

21.

22.

23.

24.

25.

26.

(UTEIYad, daY g, 39 I91E)

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. Detlhi.
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.gov/books

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

Suggested equivalent online courses:

https://nptel.ac.in/

https://swayam.gov.in/

htips://www.mooc.orgMOOC.org
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T S}-geaied iR qeais

JITY U HAih+ &b dRib
SHiYHTH 3f: 100
HAd IS Heics- (FTS): 40 i fayfamag wan @) 60 3w

WW | ) T UEM (Class test) 40 3
qdd A% AiH ot sraTgHE / TRafar / aRareET
(H1E): 40 R
M Fe § Iutyfa &1 IR aga
el qedih fayfaemers Than & s frgia | 60 oi
TR
fewforgt g

1. SRS Feqie & T Teaic 118 goieh grT ot Renfaey 9= Ruer g=i=i
A GUR (FER 2019), 3R Neifores P17 R Hewiob GHR 20211 (pedagogical

Approaches and evaluation reforms2021) 9% YR BT
2. TP Hedies] BT THT-THY W AR 14(2) F GRAY 3 ﬁzﬂ%‘mf%m%m%aﬁa |

%QTGHQ‘H (Internal assessment will be further distributed as per table given in Appendix 3 of

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

3. @R 3R Ufdesn g & forg ury ufrera 409 @ o @ T BTH Bl BIY(Course) T
B B T 3rfafas SR Sifom ofaftl TR (End Term Exam) i &7 1T 40% 3idp U1
B Bl

¥
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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 6¢redits

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

Part B:Content of the course

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

Contribution of Indian scientists D D Pant and Birbal Sahmi

General introduction of pteridophytes . Peculiar features, similarities and
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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

III.

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.

Gymnosperms1: General characters, morphology, anatomy and reproduction

of Gymnosperms. Diversity and distribution of Gymnosperm.

Classification of gymnosperms (D D Pant, 1957, Sporne, 1965, Stewart, 1933,

Christenhusz, 2011), Economic importance of Gymnosperm.

Activity: Chart preparation on distribution of gymnosperm

Gymnosperm2: Geological time scale, Types of fossil and fossilization

process. Fossil gymnosperms.

General account of order Pteridospermales,Cordaitales and Cycadeoidales

Activity:Groupdiscussion on Fossil gymnosperms

VI

.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

15

A
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living orders of gymnosperms

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

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-: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/pagce/S8/mode/2up

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

Continu0usComprehensiveEvaluation(CCE):40marksUniversityExam(UE)60marks
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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.

i




HIT € - U=

UISIHH HIE CcCl12
UIeush A WM& R oiR Rrgread &1 Sitg fage iR fafaed
UIGUshH UHR TR UTaahH
gardan < UTSUHH BT T B4 & o, et 3 31 3
ISt T feht gt 3 & a1g 2 Iufy dish
SRiGH § 739 a1 &1 Gl B, 9 o 39 disit
PRIHH B U qd T3 B |
UreusH IrEa & ukumd STETEd, RS, Rad B ggarT ok
GIEED) Frifepd #a & Gem g
N} & BT Bt TURONSA D FHLAT
Gl & snfifes He@ @t ugEH
»ige ga 6pfee
Fd AT P 3P40+ 60=100) “TTTH IVl 3fF=40
mﬁ:waﬂéﬁiﬁ
fawg CHECHE
CAR:re|
RS wgew o1 3fer ok fowd 15

YR Y5 € € ud ok dkad &1 AR Rl &1 wHE aRked
HREEEY | FAEEey AR g & ki fa=ivan, Fardn
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3IR SFFAMAY | SRETBIeY BT SR 3R [T
Tfafafy : RiSwrser ot Iafy ok Ao § 91 ok Tisg

IL.

SRSIwTRET-1: T &1 e, Rrvwdismger ok e @vmE o gafy
AR AETEENRIST , YIEARST , A IRIST ST ST vy

nfafafy : gy ok 2ROR e
R gt

15

I

ﬁm-z.mm,w%&ﬁv%ﬁmaﬁmﬁﬁ

| SfaR®! (@erh, womm iR dRqe | FrafifRd wid sa e

AISISEH ¢k Fammreey o1 W s 2REETEe A TR
3R Q’lﬂﬁrﬁ (Apospory and Apogamy)

wfafafy : tREsTeh o wg == i)

15

Iv.

Rraa 1. forgresd & g @e, BT, IR T (Anatomy)
R o | Rraread 3 Rfyyar sik faw)

o 1 arffexor (& € da, 1957, WRT | 1965, 1a<, 1983,
foreega, 201 1), R &7 anffs wg)

nfafafy: fSmd & fomu ® 71 Sar s

15

e 2. 1@ufe gmg aro, Starem % geR ok Sharsfiewor

 Hissan) Sftaren R eI, sisised ok aEremsm
gkt ool

wfefaf . sitaren e w ag == |

15

VL

foraren 3: weee o1 amm R, Reprioe (Ginkgoales) 3R
PITBRAE  (Coniferales). ThST  (Ephadrales), JfedfQmaey
(Welwetschiaies) 3R T Gnetales) B SMHIRBY, afafkad (QATETH),
TS 3R SR Ty, Frgreae &1 ey |

15

p
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Tiafafer: FERgH & SHfd 3MTSR (orders) 1 IHFAT 3R SAHTATSH
R AATHS TTE IR BT

YT 3t - e & Sty ( Part C: Learning Resources)
(UTSaqIas, Haf qRads, =T Wame)
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.ebookselibrarv.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 S1-geaie iR Jeaiep

T T G&TH A & dlb
3HfIHAH 37F: 100
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|Ad YD YeIih (AIS): 40 3 Tayfamera wilan @3) 60 oid

3idRe gegic: ) DI GL&T (Class test) 40 3fF
dd AP i & sraTSTET / uedfer / uRaierT
@Es):40 fard
M) &1 H Ul &1 IRId v
TR Hedieh fayfaenea wlen & srRR g | 60 oi
TR
W/ﬁ@ﬁ

1. Sffes Yediep & o geaier s gl gry o it e Ryaro gyt &

TeUIHT GUR (TR 2019), 3R Reiforew eRI0r 3R qeaies urR 20211

(pedagogical Approaches and evaluation reforms2021) W fYTRE g1

z.mﬁafawmaﬁm-mwmmm%wmsﬁaﬁném%mﬁaﬂﬁ

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

14(2), as applicable from time to time).
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For 1 yearsPG diploma prgramme

(Scheme B-1)

Botany Core (Practicum) Syllabus

M.Sc.I Sememester

Part A :Introduction

Program 1 years PG Class- M.Sc. Sem 1 Session 2025-2026
diploma
1 Course code PCl11

2 Course Title

Biology and diversity of Fungi

,Algae and Bryophyta.

3 Coursetype

Practicum course

4 Course Learning outcome(CLOs)

and fungi.

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
ecological roles and economic

importance of algae, bryophyta

5 Credit value

Pratical-04

6 Total marks

Max
marks:100)

University

Exam:60

Minimum
passing
marks=40
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CCE:40

Part:B:Countent of the course

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

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

W. Assgnments/Practice/Survey/Fieldwork

B.List of practicals to be performed in the laboratory

No of
Hours:120

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

20. Study of fungal plant diseases.

21 Exercise on cultivation of algae. o
22. To isolate, pure culture and identify common fungal species.
23. Preparation of fungal culture media .

24, Study of bryophytes as bioindicators of air and water pollution.

25. Study on economic importance of bryophytes.
26. To study diferent types of pigments present in algae.
27. Microsccopic observation and identification of algal specimens.

Part C: Learning Resources

(Textbooks, Reference books, other resources)

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

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 Volumel,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.oreMOGCC.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
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¢)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
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 1 years PG diploma programme

(Scheme B-1)

Botany Core (Practicum) Syllabus

M.Sc.I Sememester

Part A :Introduction

1- year diploma PG Class- M.Sc. Sem 1 Session 2025-2026

Programe

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 eccnomic
importance. Students will also develop
skills in practical techniques like slide
preparation, microscopy, and fossil

analysis. .

5 Credit value

Pratical-04

6 Total marks

Max marks:100) Minimum

University Exam:60 passing
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CCE:40

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)

X. 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 wood 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 differentiationVikas
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 .Gymmosperm and Paleobotany ,Campus Book International, 2008

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

y\
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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.
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For lyear PG diploma 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=160
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
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 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

and plant identification.

Y
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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,Sambhita,Susruta samhita,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

IL.

Plant nomenclature: Binomial nomenclature,Principles and rules of

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

64N
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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

Iv.

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, Myrtaceae, Apiaceae.Cucur

bitceae,Cactaceae.

Activity: Collection and preparation herbarium on locally available plants

15

VL

Diversity of angiosperm 2:

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

Rubiaceae,Asteraceae,Solanccae,Santalaceae,Orchidaccac.Zingibcmaceae 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.- ]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
Suggested Website Links:

4. Agricultural Astronomy. Website: htips:/en.wikipedia.org/wiki/Agricultural astrology

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

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

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

https://www.infinityfoundation.comy/mandala/t es/t_es_tiwar_botany_fra meset.htm

Part D-Assessment and Evaluation

Suggested Evaluation methods
Maximum marks:100

ContinuousComprehensiveEvaluation(CCE):40marksUni\'ersityExam(L'E)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
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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.
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8. TSreTeq™ % T F THAT T L= FLAT)

vty = F fafvrer TRSereey & e o7 sram #71 a7
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T F FATRer 1K % Haget S (SIS K W) H ags e HT
2RErATEes § Al v & o 7 aeaw w1

ST °t: dEq ¥ ogaraT

( TSI,

il qEad, = 99TE)

TATT T 93

>
>

qﬁ—@t@méﬁ@mmaﬁwﬁaﬁmmam&ﬁﬁwg?%ﬁ
wie v . ISrwmem w1 ot - Ry @ Aademore

afsafe grew

> afergdieft. aaeafy fsma St fF B ¥ Bo, ow Sz gwme
> HifEET FEr et aweafy R e dqere av ded i

Y

99,2020
g1, 2020

fée sy, Frereas @i aforiaiedt | $vrm 3% Tevor, 2008

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

https://bio.libretexts.orq/aFsr=w/

https://nptel.ac.in/

https://swayam.qov.in/

https://www.mooc.orgMOOC.org

AT S-Haisa AT gegishe

Q ‘ 280




Ffdsaw siF: 100
agraies gears (J=fE) ¢ 40
g qEATHA (I3) ¢ 60

AAREF qATHA : F) FAT THLAT 40 3F
qqq ATTS qeaisd dt) srETETHe /T /
(HEE) 1 40 afEsTT Rare

T) w47 ® sufwfa #r st

g AT et oh9T F aqEn 60 H

feoaforat/ qama:

1. Safh qegiFd & g gearss oz gt g T Renfagen av sranfo 2om
faug . Ig o dvaET § qeaiEA qgT (9997 2019), W@ Safirs g

AT qEITRT AT 20211

2. SAfeF qearsd FT THI-T9T 97 AT 14 (2) F 9ndg 3 # & 75 e ¥
3. A @7 9feEw T ¥ Bro oo afags 40 izof) ZnmouE oz
F FH 99 FA F U aralE e @ amfy oftem # sew-se 40s

M
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19 dt.off fE i rfwa & e Rrad we Sfeees wmitra ¥ wean: vroed awhy

fagm AR 2 | : 2025 -2026

UreusHH LIGDETRILED Ll

CIS]

Hhft-21 UfSraread &1 3ffd! (Taxonomy of angiosperms) 60+ RIS 40=100
HRit-22 URSARaH o SIPIRS!, SMARTT (Anatomy) IR YT | 60+TRAE 40=100

ﬁsm (Embryology)
dRit-21 CC-21 W 31T VfFepe 60+ IRFE 40=100
dieft-22 CC-22 R 3R VfFepar 60+ IS 40=100
HRT T : g

UISIHH B | CC-21

UredsH Sw

uforaread &1 afifet (Taxonomy of angiosperms)

UISIhHUDPR | & UTGIHH

4 garder | 39 UISTHH &1 Hh0 o & o, frdt = &1 3 avla 9ae
f&dt &t 3 & a1 2 affa i erfepm & vaw Rar s gear
8, Id {5 39 o Brdepd &) urarar =i ot &
5 | ureusd He | toriad & arfferur R areved [ A F 9g, B
& ufum URrire 1 g, afevu ok gofa w3 & wem g,

GIUSED | arifesRur 3R aEffesor yonferdt & Rygial @) wwahy, ok

Eﬁ:raﬁw:fﬁ Wﬁf, BT 3R m&f (Phylogeny) Eal W@zﬁl

A
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3R dPp-ilep! Bl T H & gl

J TARTT GOR B 3R Urell o1 ggar Jfed FIBR0l SGHRON

wisc g 6 Plac

& qATd B AH 3P40+ 60=100) FATH I 3fH=40

U ff: Treusy ot fawg-ayg

fawg

CARRE|

q1gy qiffevor o1 sfagr ok Rigia:

Y HRA gt Qe &1 arffavur SR ATHSR (GBida, HIHfd, TR
<ifean, fear, gyd digar, WiR gemgde ). aftw wifed & widl-gfedr ok
G arffeur fagm o1 sfaem, Sexa ok Rygia faftr fawdl &1 arffezur
fas @ Hey | grifepTur GSTeH (Taxonomic hierarchy), USRI, I, B
3R 317 Sforal, UoTfa SfAERON (Species concept).

afafafyy : el & rifezo 3 graie yorel W) 99g ==t

15

IL

UTEy AT : fgUg AWeRu | ICN ( Raid, $9% SR Uidl & g

"WRIP FHERo digan & Rigid iR Fam | T BT IR, rfHed
F Fram |, gurdt @ik d THIRA, B0 BT YHR| SIS SUDUT:
zaf, gy Sum, counifte iR mEnTs S8R gRiYE
(Monographs and revision), B dai-f1 (Image comparison), IEEILE
i (Expert determination), g?%f:ﬁisi B U SR IUI (Preparation

15

AN
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and uses of Keys)

nfafafdr : sy Seam o1 Yo

1L | gffeor yamor o ﬁﬁﬁﬁ:ﬁ(Taxonomic evidences and Phylogeny) | 15

SRS (Morphology), UIGY 3HidRes T (Anatomy), JFRTIaTSH
(Palynology), YOI fa¥F (Embryology), FIRBT M (Cytology), WEU
TR {39 (Phytochemistry) BT aiifesvur fagM ¥ Tae| urey amuiie
IafRYd fagT Sik 591 we | Ry & Safy sk fywm)

afafafer. e ot safy ok fFer w g T=f

Iv. | Gefi &1 geffesvor ok ygam: 15

ST 3R R B Tl yonelt | gRiE ok Befee @ arifaRy
Yot aefaor &Y APG-1v Tl | FRfsfes Ry

W;Wﬁﬁ,wﬁaeﬁ?wﬁ#ﬁammww

V. | tforaregd &t fafdyar 15

Tl o1 ffepa UM, T e, wureTs RfYeer, oiffs vaa
A Ferarelt, g e, AR, IR, AR (Myrtaceae), TRIGER,
SHidcHl, Fadl o B GAH B Ty T 3wy

 fafafar: =il wu Y 3uasy Al @1 dug IR gdhem 3R B

i

V1| Sioraregi.2 #t fRfgear: ' 15
fFafafad ool @t wifga Rufa, amm qaw, wores Ry, siitfe
5 SR TR (Affinities) STTTH, T, Srared, St
(Santalaceae), m, W, W, m

wfafafy : Rl & gdamr iR drel F gefar SR @a T el o e

¥
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YIT A : ARG & HHIYA Part C:Learnings Resources
(UTSIqxad, Yo qrads, 3 Suner)
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.ebookselibrarv.com
10. Mishra, P.K. 2016 Botany in Vedas , Write and print Publications, New Delhi

T 7T g973c foip:

4. Agricultural Astronomy. Website: https://en.wikipedia.org/wiki/Agricultural _astrology

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

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

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

https://www.infinityfoundation.com/mandala/t_es/t_es_tiwar_botany fra meset.htm

WS- 3R Heaiep

IATT 7T Ye-ih &b qllb
SfIHad 3fd: 100
Tdd IS Teaidw (H113): 40 3 Rufearay odten @3) 60 3@

SHae gedic: %) P& WRI&T (Class test) 40 3%
I AT Hedich ] o) srarEde / udfd / oo
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(Gie1g):40 Rare
) Bl § Iuiyfa &1 3Ra Aga

TRl Yed b fayfaame Wen & SR Rigla | 60 i
TR

%UIW@EJTH:

1. 3dR® i & oy gedio A goilf gr1 ot feen™Ewt o= e gt &
T GUR (TR 2019), 3R Q&0 WHI0 3R TediehT YR 2021 I(Pedagogical

Approaches and evaluation reforms 2021) G 3f] e gl
2. AR Geies 1 FHY-THE R ARL 14(2) & Uiy 3 F f 1€ aiferest & orqar faka

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

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

3. @R 3R Ufdeern ST & forg urr ufrerd 40% (@ o 81111 Ue 813 &1 & (Course) T

B & f7U SR iR sifem oraftl TRefl (End Tenm Exam) § @ T 40% 3idh TS

H g

d
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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 agriculture (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

L Floral morphology: Morphology ,anatomy and classification of 15

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

Inflorescence

II.

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

1L

. 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 anomalijes: Secondary

growth of stem and activity of cambiun.

Anomalous  secondary growth:  Nyctanthes,
Boerhaavia,Bignonia, Leptadema,  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

Iv.

Microsporogenesis and development of male

4
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gametophyte, Megasporogenesis and development of

female gametophyte, Placentation and its types,

V. Pollination and sexual Incompatibility 15

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 interactions.
Self-Incompatibility: Sporophyte self-incompatibility(ssi)

and gametophyte self-incompatibility(gsi).Genetic basis of

self-incompatibility. Physiological and biocheinical basis of
incompatibility.

Activity:Field visit to study Pollinators

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)
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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 Ilyman. 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 Sarani Calcutta
700006.

10. Bhojwani SS ,BhatnagarSP,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
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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.
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YU ufey

1 | UIIPHBIE | CC22
2 rsushH v | ufsrigd @t BB, Wﬁﬁ(Anatomy) Gh?‘imﬁﬁﬁ'

{Embryology)

3 UISIPH UBR | Y UTedsh g

4 | yafgen I UISIhH &1 HHTH F3A & forg, vt o1 3 3 9vfa wiaes
oo @ B & a1 2 aeffo dsht o & vaw femr o g ar

g, 991d o 39 Uisht wrefer Y urar wrf ot &

5 | USSR | UIoTsH UR1 8 WR, T i dYel % il Bt ugar o oI
& gRumH ST 9o B 9 e B, faftr Sraien! o wrafees yfrral
| iTgety | 1 gmE, SR G & R 9 ok wor & @t

AT | A B e Urelt ) IR 3R sl SeT P gusd
e g1 B el BT i i 3R TR <= & fifiw

ST, SR B (B fawm), Rifeear (wmfafes 919) ik
P! (@B S Iare) A sied & gam g

6 |wfee g 6 Hige
7 | PATD UBTH 3/ (40+ 60=100) FTTH IJT0F 3fB=40

T ot UTeTsy @1 favg-avg

o | fowg R @t
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qw STHTRY: JaT H el BT v, sifcifyep W1 3R
fferr i dhell 3 W 3t wureTe U, Reww &
HHRBT 3R TP UBR; YHIR 3R ST BT MBI 3R I7PbT
3P, qUHH & USR , IART iR 3P, 7. T6 FuidRd IRIe
2, U0 4@ & A,B,C AT, @ SR (Inferior ovary); el &
UHR 3R I9H1 fawm|

nfafafy  faftrs TR & Bat iR TIS! &1 358 H1 & g
&3 YHUT|

15

IL.

3e ofted ARy tiiew, devd R gexde] ARwH- T
R WHER AR Yo fion 1 REwie, e tiea akes
(THTTH) BT WS T ARy 3R afefywd, Fred T ok
=y fery. o8 e fusdas: o i fausdias (RAM) BT
T3, BIRBT UTT R G (cell fate and lincages), T TS, S A,
foiae i IR ST =1 SR, Srg-geofia sid:foar

fafafyr  ors gershial & g e fovar R g 7=l

15

ITL

it : Ol SddeA (Leaf histogenesis), Bl ﬁf“«i\sﬂ\idm, qigicddi &1
fdves (4 3R creeia & USRI & fagm deof & wry), fediomst
3R TwdeE! U o nergeias ik ggge yue; Rdae

| 3z ok Rt @ &) fede i ok iR o R

srarary fidiae 9fe: ek | arRerfaan, feuitran, qersiar,
IreaT8RT , THRGRT, 3R S a1 AF 8] & 101, dp el B UM,
TafeRi HRS| & Gy 1 db el B [T IS AR
IIHT TN

nfafaf. ot/ RRifearg e & wuras fFar )R &7 eg-(

15

A
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V. | orgEteTeF o SIS TRBRORIGARRT 3R R 15
Mewrge 3 e, FRIROARY 3R arer TiewRe o1 s,
THIH 3R 395 UPR |

nfafafer: TraRISRRA 3R wrer e ¥ Rew W I
JOR BT

V. | W 3R G SR (Pollination and sexual Incompatibility) - | 15
TRITOT: ¥9- QRITOT & 7T H1e, T[0T 3R 319 | R AferesT sifiyare ok
AT (Pollen tube greet and guidance) | ST GRITY : I TRITO] 35
USR, I TRV & T JUSBRT ( Contrivances for cross pollination),
0 SR QN WA F GRS OE RGN AR SfeP
TRATOH AT | GRITUN T QT SFIFTH. TRIT (pollen) 3R aRFPBT (stigma)
@ N SAfBAT (interaction). W-SRFTRY: WRIGREe W. SRR
(THUHIATS) 3R TSGR W-3RT (Segsid)! wW-ogufy @
STERIP MR SRFfd & wifaly ok 39 IEle oMuR

(Physiological and biochemical basis of incompatibility).

nfafaflys : TRITor T T ey B3 & e Aty e

VL | ¥ ok e e« P8 @t ufsan, oy ok gea) | 15
YOI fAbT SR 39@! FURTS THfd| YO ok Yo7 ¥ HeRor
WM, fodieud oiR TedwwE Yo &1 RN §i9 @1 Bl ek
D! GG

UTAIRTe YUIfaTI( Experimental Embryology): FEYUIT , 3ff8F
TRITOT 37R a1 STHART | BRI fawi & TR $7 v

wfafafy : yrfies yorfasr w 9qg ==

U 3t : w5 s PartC: Learning Resources

(UTSTESD, Y qxad, 3 Tare)
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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 ¢ derze fofdp

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

HIT S-0eieA 3R gt

T T i & D
SHFHay 3id: 100
FId TP Hedis (IRITS): 40 i fafaemera when (18) 60 3

3fiafi® AH: &) D URIEMT (Class test) 40 3iPp
Idd AP GATH o) SrITgHE / Udfd / g
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(@TS):40 Rure
M) F& o Ul &1 3 wew

CIRE S IC] fayfaemea wden & SR Rigia | 60 3
qR

fewfratggra:

1. WW%WW%WWWWWﬁWWﬁW
| YR (dsR 2019), 3R Yeifrs PP 3R Wﬁfﬂ? 20211 (Pedagogical Approaches and
evaluation reforms 2021) W 3erRa @TITI

2. A YeUleh1 BT GHT-THT | AN 14(2) F GRRP 3 § & 7 i & AR faafed fear
SITUTT (Internal assessment will be further distributed as per table given in Appendix 3 of 14(2), as

applicable from time to time).

3. R SR AfFeew ST & Rrg urar wfirra 40% (3 W) E1T1 T B3 B IR Course) TTE
mﬁ%ﬁtmaﬁ?wﬁnaﬁﬁqﬂ&nmnd Term Exam)ﬁ TI- T 40% 3P UTg

@
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For 1 year PG diploma programme

(Scheme B-1)

Botany Core (Practicum) Syllabus

M.Sc.IJI Sememester

Part A :Introduction

Program 1l-year PG Class- M.Sc.

diploma

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 | PA%%118
marks=40
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Part:B:Content of the course

Total No of Lectures-Tutorial-practicals(0% Hours per weck

L-T_P:0-0-120(1'otal hours)

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

B.List of practicals to be performed in the laboratory

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 Reédings:

Sinha R.K.Practical Taxonomy of Angiosperms,I K Inernationalpublishing house
Subramanyan NS.Modern plant Taxonomy, Vikas publishing Houses

Sharma OP.Plant Taxonomy,Mcgraw Hill

Tyagi and Kshetrapal.Practical Taxonomy of angiosperms

V. V V VvV vy

Sundararajan S.Practical Manual of angiosperm taxonomy.Shriyanshi publication

o
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» Upadhaya and Solanki, Introduction to Practical Botany, Anil publication.
» 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.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:
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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.
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For 1 year PG diploma programme

(Scheme B-1)

Botany Core (Practicum) Syllabus

M.Sec.J1 Sememester

Part A :Introduction

Program 1- years

PG diploma

Class- M.Sc.

Sem 11

Session 2025-2026

1 Course code

PC22

2 Course Title

angiosperms

Morphology , anatomy and embryology of

[U3]

Coursetype

Practicum course

4 Course Learning outcome(CLOs)

seed formation).

» 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

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)

University Exam:60 CCE:40

Minimum

passing

&\
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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)

CC.  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 individuat cells of xylem and phloem.

&. 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

/4
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> Ragland Annie and Kumerasan V.Developmental embryology and experimental
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 VY

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




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.
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