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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
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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

@/{ 17




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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YR U : gy

UIGUshH HIS CC12
e e cREIwTEer SR forgRgH &1 s fagmT ok fafdear
UIGTHH THR T UTSusHH
gafuer Y UTGIhH &1 LT B4 & oy, Tt s 31 3
aufa Ha® S & e & a1g 2 gy fish
HTIEHT H 7Y g o gedr €, 99rd s 39 fish
PTIHH B Ul Td 931 6|
eI e b uRomm | sEwise, RESIwEe, g B ugars ok
GiGED, ’ Fifferd B3 7 garm g
Qe & I 1 SrayRuTSl Y THET
e & anffer aga &) v
s I 6hIST
$d AT HfYHTH 3B (40+ 60=100) TATH Il =40

YT &t : UTSThH &1 AT

fowg RS
F I-AT
eReIwEeH F1 3fas ok e 5

HRAN d91f® S S Ud 3R dRed &1 AeT TR BT g giea

REIBIECH | IRy 3R Rmad & g fafkiy frvyans, ggran

31
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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

:ﬁﬁwﬁz:l@m%wwnﬂ,sﬁmméweﬁisﬁamﬁm

gfesanl Sfarer g | ReRud@, Pisfsedd iR JEdesed

T AT AR |

afafafs : Sharem fwgd wR T1g == |

15

VI.

o 3: TRERE &1 IrET faaRun, MU (Ginkgoales) 3R
CAIRPESS (Coniferales). Qﬁggﬁq (Ephadrales), gfcaf@aem
(Welwetschiaies) 3R e Gnetales) Cil AHINDT, ATdRDI (TATeTE,

o 3R 3R Teey; g &1 fapm |

15

&
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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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Faeqfay fasm | (Gfeww) areaww
TH.ug. . 1 AL

FEARA 2 I ST | FHT- UH.UH.HT.

Jq 1 T 2025-2026

TSIFH FHIE

fr11

qraFg offds

Fah , dATe AT ATATETZET BT
St fase =i fafagar

RIE2E T ENEIRY

SlEreT i

qTeaFY dEa & gy (Hroes)

1B EED T 9 q,
FATFTOT FXA H TAT ZOAT |

FaT, ATATETZST AL a7
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N
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AR uTEsrERw Y 9Tt

dfFewrer 7 Fo "@ear (wfq wETE 08 HI)

L-T P:0-0-120 (FA He)

C. JOTEAHT / AYATH / G / hlegas

d. g § U S oare Gt e Aot

w2l H

120

1. SYH IITELOT & AT AT ATHAT FT ALTTT
2. ITYTH IO F AT WIEHATTSHA TN T AL
SUIH IATELT % |1 ATATRIZET T&T4 I ALTAT

12.  EEEST 9Te T HT AT
13, Grarer £ A 9w

14,  STHT Fa4% TSTAAT 7 oIk AT, G5 HadT FIAT TAT ITH! T2 A1

FLATI
15.  Fas gadq difzar F a3 .

16.  ATF T ST TV F AAEFAF F FF H ATIRIZZH FT AT |

17.  ATATETZZA F At TEed 9% AETA

18.  SraTer § gufeaq fAferer s F aurEl F7 AeTAT FIAT

19, HEH ATATFA AT TgATH

arr @ dEa F o9

(UTETE S, €TH [, =T FEre)

o
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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

> dear @t arx, fregr @, Fae v B gen F R oaaeta faEe:
FTATHTZST, TH.9T

> AW u, waedt uH. wd arerst § f@faat: sanerar e w1

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

AN H-geaiET AT qeFTHA
qATT TQ JATFA F TLUH
aferaad dF: 100
arafeh qeaiad (HE) © 40
g AT (T2) : 60
37
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AARF T : &) FAT TLE 40 3®
qqq ATIF qodih &) swTEAde [/ we /
(HftE) s 40 qfrsET e
T) FAT H Suteafa &1 Ita
e
I e ATHA fafaemag ofar F g 60 #®
ATAZIE TIT
Wiﬁ'{[ 100
feoafirat /qama

1. @Ak earT ¥ B qearsT w918 o g o RarfEet ww erenfe
2o faww ;. Iy fUew gl W oyediea ga ( q99% 2019), @i SafirE
ZfewT ST geaiEa guTe 20211

2. FANE [eATHA H TGAI-IHF UL AT 14 (2) F ofdfrg 3 F & 7F qrferEr F

gqae faafa frar som
3. 9T AT UfFeww Wt ® Tw g yfdad 40s (IT A Zom o us mmw oA
FE I FA F g arafiF @i sifaw srafy ofer § aenr-senr 403 % wTH

FA ZT







