T€C

++x(OSHA/WHD)-[DVA]

(sMp21D 9) 12-0D

170D
w2 35.IN0)) PIPPVY-IN[EA 109y ], uo paseq [Bo1)IRI swiadsoiuy jo Awouoxe |, 00t [-wag
(SHpa1DY) 0oy
C1-0d (sUpa1) 9) 71-00
0-2D swadsouwin
K103y ], uo paseq [eanorag pue e)Aydopoaay ¢
\ Jo Asadar( pue A3ojorg 00¥
(sHpo1) 7) H(S1p210F) -
IRUIag 11-2d (s1pa123 9) 11-2D
U0 diysaoguaaddy 1509 vjAydodag pue sudpy
hh Jdiysuaayuy L1039y ], uo paseq eanova 13unyp jo Aysadatp pue ASojorg 00% |QUEIN Jqed > ISany
(OSAA/NHD) DVA O
Jeurundg /uonendrddy (A>T
SHpaI) [BJ0], /drgsuaajuy $3S.1N0)) WNIIJIRIJ UONELIASSI(] /SISIN0)) 2.107) $ ,35am0)

ad{, asano)

19)SOWAS /18I X

yuduodwo)) wmandeag tofepy Suiaey Auejog ur UG JO IIISTIN

(T-g dwaydg) vwopdi(q O 1wa A -1 10y




(44

Duwo]di(] 21DnpD.aSISO, 1 pap.wmw aq 11mys a1 fo pua ayp 1w j1x2 oym Siuapnis 110N

(sypax) 7)

(SHP2.1 B)7T-Dd
) (snpa1) 9) TT-00)

K103y, uo paseq jeanaeig sudsordue jo  A3ojokiquia

(SHP2.13 $) 17 d pue Lwojeue ¢ £Jojoydaogy 00%
ST ‘




1374

A

pue vAydopoiay ] Jo Ajstoal(
R | pue 430j01g) 1PRDJE] e LIkb]
BInlie | blja 1o irhaifhi) Mje 1251|8122 007
2h PISRTI-DOL % 2blH
' (24w 9) 11-| R
*A.NM_.&E (vyhfydofag pue dudy
AN% (9 Lol | ‘18uny jo AysadArp pue A3opo1g)
HeR Binle 1BRRIR) 2l LlIER] bl
7 | Lk hixjRllile /hix|ld8 | th BISRL 11-DORMbIE | L [231chRIS Mie Dibly ‘b 00 -k Rb bR
Aoﬁ.gswnvsgngoﬁ
W Ik et
/ (digsaonuaady) 2D b
2B E IbRIx| / IniRLH bdskolh kbl hph Rk /hakROIh 1o | hasholh mb
2K b pdSROIh

MWFEW (Juauodwod)pop (wnayawy 1olepy) Ew&mb kRia] REIR dlle b i WFW@ Rlhdkb

(1fp Leinlb) (wesBorg) paspid AL % 1N Ia'lh hb-




vec

W

[1e2lf0 [dp] B[PH [N S MbDIR [ (KIS PIp OB LRI ft LI e Rb kil 2fk

PR (2944 9) TTRR
Bxjinlte 2h BLPRYTIID | (Aojeh1quig) EIRb|
2L el ok e (Aworeuy) [doy|plie
eyed (g Tiph Leleplie L ndipio) 0o
wox(RRAZE/HDBA|R) Binlke | (294w 9) IRl
- K
EWHE 20 koo;bEMﬂSUU (swiadsoiue jo
w E%&wﬁ Reb2bl Awouoxe]) elelb 1o Il 00 g
(9]¢ 9) TI-|RIR
&.NMFME (swrodsouwAn




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 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 admaitted 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
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 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
II1. 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 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

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

o\
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17. 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.
18. Rangaswamy, G. and Mahadevan, A; 1999: Diseases of Crop Plants in India

(4™ edition). Prentice Hall of (ndia Ltd. New Delhi.
19. Webster, J.; 1985: Introduction to Fungi Cambridge University Press.
20. Dubey, R C. and Maheshwari, D. K.; 2005: A Text Book of Microbiology, S.

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

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

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

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

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

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

httos://bio.libretexts.oré/Bookshelves/

Suggested equivalent online courses:

https://nptel.ac.in/

https://swavam.gov.in/

https://www.mocc.oreMOOC.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 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.

M
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T Hfdedd 9o ard 1-adf dt.sft fswim & g
P&lT: TH.EERIT g9ufd fage avew-1 93: 2025 2026

qreasH uregwH e I
BS
Wfl-11 HIP, AaTdT 3R 60+ IRFE 40=100
STAIBISCT BT Si1q a7 SR fafderdT ( Biology and
diversity of Fungi, Algae and Bryophyta)
WRit-12 RISprger IR gy &1 St fagr ok fafgemar 60+31H1S 40=100
(Biology and Diversity of Pterodophyta and
Gymnosperms)
g1 CC 11 R YR Yfdewa 60+ TS 40=100
TRit-12 CC-12 R 31uTiRa dfdeda 60+ TS 40=100
YT Q: U=
1 GIGUHH B cC 11
2 uTeushH e | A , AaTd 3R FIBEeT &1 Wi g ok
fafderar |
3 UToU$hH THR T UTedsh
4 gafden 39 UTGUshH &1 &g A & forg, fordt o &Y
3 Iug Ardw fE3h @ e & are 2 aeffa dish
Prdcen & o g S Fepa 8, a=rd o 3w s |

4

240




PTHH P UGl Ad T &1 |
UTSuhH e & aRony BT P 3R A9 , ST Bl UgaH 3R
GILEED) Fiffe<or A H GaH B |
32 Qardt iR Had Uit aur faftm 3w o
3P FIIANT ¥ URTId AT SIe|
e e 6 fee
od AT SITAITHT 3 (40+ 60=100) TATH JTHU 3feh=40

YT dt: UTSTHH P favd-avg

fawg

AT B

Rt g 39 & arel R SEmTEer| YR Iq1re]
T SR 3R At Ry P71 e H, B A Agd1 H
wad B, 19 IH $UY HT FEERE § IREH, HRAT IH
IR § YEToid |, aoRy SR Saiar o1 Wiaw faavon
gRuf B ftad @ oa g

afafafer : f99 9159 (Lower Plants) WRUEH B d fHa cae
R IT¢ TR AT

15

IL.

HaF AT 1 : TEFT A&, TUT T G, U BT
TR (Faoital, TRefdt, Tgoitdh) a1 US| Hach] B
aneyfre arffeser, 3E  Haw! 1 Sfifdfes Hgd|

FTORT &1 8 §Telt AT , g BT Bl IS 7|
Tfafafy: meRew B Yt & T siefie yAo

15

¥
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1.

HIgHIaTs 2 :
ARCTHE ST 3R WISTHISHIEAT T Iy fJavur|

TEH IR , SRIFSAHRS e 3R STCRHRSITC B
Fee faRwant sik I faarun

ARPRISH B ST fIFH SR IR =T, H
HAEHRISH BT HeT , b 1 WS Tb |

fafafy . Faw & WRafiie 99 R g T4

15

Iv.

RAare 1: IAFg 9of, fafqeamgul srary (e, HS ar,
THE); AT TS, DIRIDT -GN, affep=u b AFES (
IO, ARIE HIoH, HRY®T); e Tg@ (WIS, IR,
I, Qa1 Tpe & U H) 3R 9g- Iavep, 99 -34) |

TifafAfY . YareT op fafde siard e & o R et a1
Y|

|15

AaTa2 : FARIBIZET , FRIBISET 3R SRINBTE B A
farrsany, affeszor, g iR ofififes Heed |

WW,W@NW@H%‘TH@
faQyam, grifesor, goae 3R snffes T8 |

QT D ATGIAS Tl Bl dHAIP
nfafafd . =g TU A Iudsy a1 &1 98 3R TR&

15

VI

AIEISET: SAKGRCH & A devr, fqavur, aiffexo)
FAGECY @ uRfRfde  "EQl AR
(Marchantia]es.) ITRAFIE  (Jungermanniales) BT
(Sphagnales) T ITHI faarr, W 3R U\f?ﬂ@—i,’%;@

TfAfaf : SR & SN ST RIGg <R |

15

HIT 3t e F s e (Part C: Learning Resources)

f\
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(UTeIqd, daH G, 3T JH1Y)

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

Thon Wiley and Sons Inc.
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

Microorganisms, (8™ edition) Prentice Hall, N,I. U.S.A
17. 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 ntermediatc Press:
18. Rangaswamy, G. and Mahadevan, A; 1999: Diseases of Crop Plants in India

(4™ edition). Prentice Hall of (ndia Ltd. New Delhi.
19. Webster, J.; 1985: Introduction to Fungi Cambridge University Press.
20. Dubey, R C. and Maheshwari, D. K.; 2005: A Text Book of Microbiology, S.

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

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

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

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

co Publication.

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

26. 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.orgMOOC.org
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HTT S1-gegie SR Heuiep

YU U HeAihH & b
SHfYHAH 3f: 100
HAd ATad YeichT (FTS): 40 i fayfemag wdean @) 60 3w

enahasq&um &) DT TRI&T (Class test) 1 40 3@
Fdd AU AT T srrsTHe / wRgfer / aRaisrn
ERE): 40 frard
M FHen o IurfT o1 Ifd uea
IRl Heih fayfaremea when & SR frgia | 60 3
TR
fewforat gzma:

1. SRS Feaieh1 & T geaics His goe gRT ot R=nfewi 9= Rysror g
T GUR (FER 2019), 3R Aeffores =fF1or ok Geaisr GUR 20211 (pedagogical
Approaches and evaluation reforms2021) TR 3TYTRT B

2. AR i &) JHY- Wmmmp)ésmﬁa‘?ﬂéam%m%aﬁﬁ

ﬁ'TQTGHQJH (Internal assessment will be further distributed as per table given in Appendix 3 of

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

3. WY SR QfdesH <1 & e urg wferd 40% @ o @ T BTH B! BR(Course) T
A & forg iR SR oifa rafl &l (End Term Exam) & &1 @1 40% 3 Ured
A B

¥
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Part A:IntroductionTheory paper

1 Course code CCi12
12 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
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
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dissimilarities with bryophytes and gymnosperms.
Origin and evolution of Pteridophytes

Activity: Chart and models in origin and Evolution of Pterodophyta

IIL.

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

II.

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

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

15

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

a
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living orders of gymnosperms

PartC: Lcarning 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 z7a4/pace/58/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

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

i




WQ:UF&W

UISIHH DS CcC12
e H s RETwEer 3R e &1 offq fagr iR fafaerar
UIGUshH UHR T UTeahH
gafoef 2 UToTeH BT e B & forg, fordll o &1 3
TSt e 5 uft @3 & a1e 2 auifg disht
PrdeT 7 g R o gobdl €, Id b 39 Uisfl
P P UETET T T 7l
UTSushH HEa & gikomg STTETEe, RS, Ruad B ugara ok
GILGEED) Fiffpd B | WeH T
e ¥ by B STUROMST Bl FHST
areli & 3ffer AE@ & ugaH
g g 6pieT
o B SifRreFam sid 40+ 60=100) TGATH ITTl 3fb=40
mé’r:mmaﬁ#ﬁﬁ
fawg TSN
CAR:ECs |
REwIgeH o1 3fagr ok fawd 15

YR e & € ud oIk IRad @l e e B I aRea
REPIEeY | FRBEeY 3R RrHReH $ Ay Ay faRwarg, Fardag
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3R SFFHMAG | SRETBI3eY BT IR 3R [IHTT
Tfafafy : RiSwrger o Iafy ok Ao § 9 ok oisq

II.

eRSIBTRer1: Y &1 Rer, RrvmdiemEr ok e @ 3 3af|
HIEAIBRATRIST , AISfsT , ARHIRIST &7 TH Raw

Tfafaf : SRR ok 2RRT RNiSwrEer
R TRt

15

II1.

éﬁs}mga-z.mﬁm,@ﬁmeﬁvmaaﬁmhﬁ

| SHARBT @), Fom SR deger | Fafifad B a9

AISISGH ok Famrses &1 W sremm 1 2REIBTEe & iR
3R Qtﬁ'ﬁ'-‘ﬁ (Apospory and Apogamy)

wfafafy : dferiiaTeht w wg ==i)

15

Iv.

S 1: R & gy qeo, SMTBTREDT, TR T (Anatomy) -
R o | e % Rfyyar ik R

fSrarea &1 arffevor (€ S U, 1957, WRA , 1965, Wae, 1983,
foheega, 201 1), g &1 anffe wge)

nfafafy: fSmed & ffRu ® 71 Sar s

15

e 2: 13w gmg aroh, sharem % yer ok Starsfiew

| Wisbar) Sftaren i) R, sisfged ok aremsw
| T T R |

wferfafy . Sfaren R w g == |

15

VL

e 3. SR o1 e R, Rreioe (Ginkgoales) 3R
BB (Coniferales). UHST  (Ephadrales), afedaraed
(Welwetschiaies) 3R e Gnetales) Pt W, 3fiafa! (Q"_‘H—C'\fﬁﬁ),
TS 3R SR Taw; R &7 ey |

15

p
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Tiafafer: FERTH & SHfdd 3SR (orders) B THMAT IR AT
R IS TS dIR BT

YT A - FRe & S ( Part C: Learning Resources)
(UTSTYRTD, e qeadh, 3= Tmem)
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://swayvam.gov.in

https://nptel.ac.in

YT S-geaip 3R Yeaie

G ¢ eI 1Hh & Rl
3fYHaH 3iF: 100
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AT SHTqD Tedidh (JRATR): 40 3 fayfaemaa wiarn GE) 60 ofw

NIGIRG D &) HefT glen (Class test) 40 3fh
Jad AUs i1 st sraTgHe / wdfa / afkaern
(@iitg):40 feard
) Fe W IulYfa &1 3R e
ST Heip fasyfoemea oden & SR Rgia | 60 ofp
TR
fewforaT/qea:

1. AR Yedis P T earich1 Hiis o gRT oY Renfrersy 3= e Gt &
TeIIHT FUR (TR 2019), 3R Aeifdres =BHI0r 3R e gur 2021 |
(pedagogical Approaches and evaluation reforms2021) T TR g7

z.mﬁawww-wmmwm%mﬁﬁﬂém%mﬁaﬁa

foar SITUTT (Internal assessment will be further disiributed as per table given in Appendix 3 of

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

3. AR 3R Ufdearm @1 & g e wfer=rd 40% @ o &l T B Bl BRY(Course) UTH
m%mméﬁ?mmqﬂm@nd Term Exam) §  TF1- T 40% 3/ T

¥
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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
Course code PCl11

Course Title

Biology and diversity of Fungi
,Algae and Bryophyta.

Coursetype

Practicum course

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 uﬁderstanding of unique
characteristics, life cycle, and
ecological roles and economic

importanice of algae, bryophyta

Credit value

Pratical-04

Total marks

Max
marks:100)

University

Exam:60

Minimum
passing

marks=40
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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)

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 exémp]es

20. Study of fungal plant diseases.

21. Exercise on cultivation of algae. ,

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)

A
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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.oreMOQCC.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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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
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 economic
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

passing

University Exam:60
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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 No of
Hours:120

B.List of practicals to be performed in the laboratory

1.Monographic study of Pteridophyta material with suitable examles

2. Monographic study of Gymnosperm material with suitable exampies
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

» DhakaT§S,Chouhan R,Mourya SS.Pteridophyta,Gymnosperms and angiosperms,
Pragati Prakashan,2020

> Singh Sanjay .Gymnosperm 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.oraMOOC.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

9\
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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=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 cf 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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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

I. | History and Principles of plant taxonomy: 15
‘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

II. | Plant nomenclature: Binomial nomenclature,Principles and rules of | 15
ICN(International Code of Nomenclature for algae,fungi, and plants). Author
citation,Rules of priority,Effective and valid publication,Nomenclatural type. x
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

III. | Taxonomic evidences and Phylogeny 15

Morphology, Plant anatomy, Palynology, Embryology, Cytology,

o
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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 piants 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

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,Orchidaccae.Zingibcraaceac and

Alismataceae,Poaceae.

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

plants

15

N
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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.ebookselibrary.com

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

Suggested Website Links:

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

Part D-Assessment and Evaluation

Suggested Evaluation methods

Maximum marks:100

ContinuousComprehensiveEvaluation(CCE):J()marksUniversityExam(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 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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T o1 fiewT F odara
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97,2020
TT19H, 2020 ‘
Rz &orT. Rrerent siw dfnatedt | Serm 3% teoiomm, 2008

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

https://bio.libretexts.org/aF =%/

T T THFA AAATZA TETFH:

https://nptel.ac.in/

https://swayam.qgov.in/

https://www.mooc.orgMOOC.org
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QATY TC [eITHFA F s
sfdrepaw i F: 100

Aas qeaie: ) FAT TLHEAT 40 3F
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HEA
T qeATwT frafazmas 79T F aEr 60 #F

TIY
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1. At g & o qearss @z it g S Ranfadet av srarfa 2o
faaw . Iy frawr dvaEr § qeaiEa qgT (9997 2019), @7 ddfre gfewm
HT eATHRT AT 20211
2. AAREF qeArFA F1 AHA-FAET U AT 14 (2) F O00E 3 F & qF Al F
g fAata frar smom
3. A @7 9fFFw 9 ¥ froowm afRgam g0 Iz Ay Znm_uE @
FOFE T FA F 0 aalE 7 sifaw wafy ofe|r § sewm-aew 408

M
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1-a9 it off fEwim Srfwa & g rad wra Sfeeesw it @ war. vHoeRh

o Ier 2 W : 2025 -2026

LD LIGDEL RN gl

DI

Hift-21 iR @ afife (Taxonomy of angiosperms) 60+ ?ﬁ?ﬂé 40=100
Hdt-22 UfSrarTs @1 SBTRe!, SR (Anatomy) IR YT | 60+ 40=100

a9 (Embryology)
ddt-21 CC-21 R 14T UfFewra 60+ TS 40=100
rft-22 CC-22 R 3 fFewa 60+ TRAE 40=100
HRT T : gy

1 UIsIhH Blg | CC-21

2 LIRDER RN ER fSarae o1 afifet (Taxonomy of angiosperms)

3 UISIshH UPR | BT UTSIhH

4 | gaiden 39 TSI 1 A $XA & g, el o Y 3 9l wae

f$it @&t 3 & a1 2 aeffa dish el & vawr R w1 gepar
8, 93d 5 39 o wrdfep &) urran =1 o &Y

5 | ureasmH R | ToriRgH & Frifavu R urewsd 1 H3 ¥ a8, 31
& giomy TSR+ & ugaH, FFifeRor ik ol o & wem g
GIED, qiffesRur SIR Frffasvor yonferdl & Rygial & gw=ht: ok

uforaregH ot m, faprg iR m&f (Phylogeny) 3 LeEnt
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IR THE B o AT e

J SARYH AR HA eﬁzﬁﬁﬁwv@amﬁaﬂmm

Ui YR ol drel @1 arffavur SR ATHSHRU (B, HIHMd, TRP
<ifean, Wfed, gyd Gitar, R gargde ). afte wifea # wd-gfedl ok
ardy| ffeeor fagm o1 sfaer, Iexa ok Rigid fafte fawdl &1 arffevor
fag @ Gdy| arifepor UGTIEhA (Taxonomic hierarchy), USTITdl, O, B
3R 37 AforaT, TSIy SIGYURTT (Species concept).

| wifafafir . gt & arffevor 35t uRufve yomel R T =

6 |wfsc s 6 hiSc
7 | A TG AT 3B 40+ 60=100) TJATH IIf 3fH=40
U o UTeTsH ! fawg-avg
3Pls | fawg A
P el
L | urey giffeur &1 gfasm ok Rigia: 15

II.

UIGY FTHSIVI : fgue AHER | ICN ( JaTd, Haa 3R el & f
WISt AR wigan & Rigid 3R Fad | dued B IR0, T
g, gurdt 3R JY TP, AHBROT BT YHR| CaHITHDG USRI :
gaf, aawfd QUH, couRte iRamEnTG SR SRR

(Monographs and revision), Ba ¢l (Image comparison), fay 3]
R (Expert determination), gﬂ?ﬂm B! R SR IuEm (Preparation

15

AN
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and uses of Keys)

nfafafdr : a7ufy Sem &1y

11 | geffeor yaror oik farstt(Taxonomic evidences and Phylogeny) | 15

NICAIREA (Morphology), UIGY 3fidRe® =T (Anatomy), PINEIRIS
(Palynology), YOT fa¥F (Embryology), HIRI®T A (Cytology), UrGU
X AWM (Phytochemistry) BT T b0 RAFH ¥ Yee| Urey of®
FafRYq fa SIR s9aT Te | R 3t Safy 3R fywr

ufafafr: TR Bt 3oy ok s w vg Taf

IV. | Gre 1 qeffesvor ofR ygam: 15

ST 3R gaR @1 Fifeu guneh | R ok e @ aiffevw
Ut g7ffBR0r B APG-1vV TUITel | Ffefes fizdwo

mzmww,mmwmmmww

V. | tfioraregd ot fafyear: 15

el o1 affepa FRUfS, T waror, S uTeTes Rfjer, sﬂﬁfpﬁ?q'sa
BT e, Ygereh, ARk, IR, A (Myrtaceae), TRIGH,
SPIdCH, S Fa B IHFAT B Ty T 3fem |

| Aty wirita wu S Suasr drell o1 g9 SR sdem R B

i

V1| eioraregH.2 @t fRfgear: ' 15
fFrafafed pot ot o ifgd Rufy, mra vam, wues R, oiffes
e 31R <RI (Affinities) ST, TR, Ve, Fererdt
(Santalaceae), m, f\?iﬁ'émﬁ, m, m

wfafaf : wrig & gdamn iR el 7 gefy ok waR arar dheif o gt

¥1
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YAT Y : WE & JAYF Part C:Learnings Resources
(UTSTYRT D, Haf Gaas, o TaTe)
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.ebookselibrary.com
10. Mishra, P.K. 2016 Botany in Vedas , Write and print Publications, New Delhi

AT Y der3e foiep:

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

YT S 3R geaiep

AT T eI & Rl
SHfIHIH 3{b: 100
dd AP Gid (FRAS): 40 3 fayfaenaa aien @g) 60 3@

Ak Gedic: ) Bl URJ&TT (Class test) 40 3w
i TP Hedih o) SrTEEe / Uk / aiRarerr
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(TRAE):40 faid
M) HeT § IurYfa &1 Ifed Aga

TR g fayfaarea wen & SR Rgid | 60 3
TR

fewfratgzma:

1. 3R Geaies & T Yo Ars gofivht gR1 okt feenfae <l S Rierun S &
T YR (48R 2019), 3R Qe =i GRTWQW 2021 l(Pedagogical

Approaches and evaluation reforms 2021) TR YT g1
2. HARD HeUich P FHI-THT | AT 14(2) F IRIAT 3 & &) 71 aiferest & SR Faka

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

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

3. AR 3IR Ufdeemn 1 & fore urg ufererd 40% (I8 o) 8111 o B3 &1 BRI (Course) T

PR & 7T SiidRe SR 3ifew 3rafyr oRerm (End Term Exam) §  @F- T 40% i UTed

B B

u
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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

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
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Activity: Field visit to study various types of Flowers and

Inflorescence

1L

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

III.

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

system of dicot and monocot ieaf.

Secondary growth and anomalies: Secondary

growth of stem and activity of cambium.

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

15

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 biochemical 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, 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

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

: 2 290




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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YT : iy

1 UI&Ihd HIg | CC22
2 Ursushd v | ufsriad @5 SHIRDI, W(Anatomy) @?WW
(Embryology)
3 | UCUBHUGR | T UIGuHH
4 kq\aﬁ&n S UTSTshH BT - I & forg, foredt o ) 3 aifg wras
feeht ot B & a1 2 aeffa dioht ety & waw fear o S ar
8, 99d 5 I dioft Brefen s &Y urerar wref gt )
5 | uteysd IR W@@ﬁm,mﬁmmﬁéwﬁaﬁwméﬁv
& gy ST 90 R 1 e 81, faftr Sl o srafeas yfrarai
| (drTas &1 A, 3R Gforir & fydiaes of ofR uoa & da 3
AT 3 e arer Drelf Y e SR otfaRes ST Bl ame A F |
e T | O Uil &1 ST fagrT oik <R g &1 iy
e, 5 B (B o), ﬁmmﬂn@ﬁmﬁr%sﬁ?
P! (TH St IdTe) I e § gem g
6 | ofec g™ 6 ofse
7 | padAE YBTH 3P (40+ 60=100) FATH IJATof 3fPB=40

T &t: Ursasy @1 favg.avg
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I STHIRP: éﬁﬁﬁ%ﬁﬁrwﬁma{mm 3R
iffeon fafts delt 3 T 3t T vt fewge @t
am?rhﬁehzmw gﬁ?ﬂ?eﬁvmaﬁa{mﬁeﬁ?m
o, gmmasm IRy 3R RPN, T 16 wuiaid IRE
%,Emrﬁm$ A,B,C ATSd, ™ SR (Inferior ovary),tﬁ"’f%
UHR AR IT®HT fawr|

nfafafir . fafte yeR & Eal 3R YERTES! &1 a9 3 & iy
& Y|

15

IL

g tfied ARRH: Tiied, dexd ok gexder] AREH- IH!
IR WaRR IR e A o1 SR, e tiwa akeH
(THTTT) &1 W6, F1d) ATy 3R afeRre; Frew wretH ok
e ier. W iRy fausdas: o8 ey fausdids (RAM) BT
1o, BIRABT UTT 3R I (cell fate and lineages), T TS, S I,

fafafy : 5s gerohal & st TRER foran R g =i

15

I1.

it : <A1 Sdm o1 (Leaf histogenesis), kil I‘?{‘Mqu\mm, qiglcdd] &1
faveT @i 3R TEHIT & THRI & a9y Taof & ), fedormit
3R T dlTus Ut B HeHEdS AR Hag- gl fgdae

| gt 3R fasmfaat: 7 1 fgdfioe gfe ok Sy @t wfaiafn

sy fidiae 9fe: ek | SiRefaan, feutrar, qersfar,
HIeaTeRT , THIRGRT, 3R ST 7| aF el & 101, APl I ugdH,
TafarRvia HRS| & Ga9 § dp el B [TH | SIRpIAaran 3R
IIPT TN

Tfafafy. o=t/ AR O & Surds e 1R & 3eEg-(

15

A
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V. | TSI 3R TS ESTeH: AEhRIRSHRY ik ) 15
TEBTSE 31 e, AMRGRISARY IR #re1 MewEe o1 e,
@YY 3R 39P UPR |

Tfafaflr: FRORISARME iR Arer ieIwEe ¥ Ren w9
IR BT

V. WRATY 3Y 4 GR‘FTﬁf (Pollination and sexual Incompatibility) ¥d- | 15
TRITUT: ¥9- QRO & o7 w1e, T[0T 3R 319 | TR it Sifvyare ek
HRTGRIT (Pollen tube greet and guidance) | T TRV - T TRETOT
UBR, I IR0 & I JUFHRI ( Contrivances for cross pollination),
0 SR QN WA b BRS: AP WRAUGG R ISP
TRITUT T | GRITUN BT Q8T SFIETH. IR (pollen) 3R IIPTH (stigma)
& dF SIaRBAT (interaction). -SRI WRIGREE W. SRR
(THUHHTS) 3R THCIDIEe W-3RTfa (SNugsns)| wW-oufy @1
TIARIP SMUR| SRFfY & &ifey iR 39 IWEe SnuR

(Physiological and biochemical basis of incompatibility).

nfafafs - wRITor Y BT ey Hva & e gy

VL | (989 ofR v ey -Fiea &t ufsan, fraify ok 95 | 15
YOIy fAbr SR 39@! FUES UHf| YOy ok Yo & HeRur
I, feiorast oiR Thdow yur &1 e @ @1 fE sk
ENEIREE ]

UGS YU Experimental Embryology): IEYUIT |, 3ffN®
TRITOT 3R $HPT SFFHARTI BRI [ & Wiy &1 S

wfafafy : griifies yoifamm w ggg =i

HRT AT : W & 54T PartC: Learning Resources

(UTSTqEIh, e qwad, 37 Ig1e)
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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, 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

AT 7Y dgurze foe

https://www.eshiksha.mp.2ov.in/

YT S-geie 3R geaic

YT 7T HAih & dRids
B TH 3(: 100
Jd D gl (ATS): 40 3 fayfaarag ofen (G@g) 60 3iep

3RS el ) HET G (Class test) 40 3i%b
Hd TS Gedid o) SrRITgTHE / Udfd / aigieT
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@R):40 faré
M) a1 d Iulufa &1 3Rd oga

e i fayfaame Wean & SR Rigia | 60 9%
TR

fewfriggma:

1. mmm%mwmmmmwmwﬁﬁmmﬁw
YR (FdeR 201 9), 3R Yeifores RPN 3R L RICE| YR 2021 | (Pedagogical Approaches and
evaluation reforms 2021) TR 3eTRa @TTTI

2. SR Feian @ - HH W A 14(2) F URRIE 3 8 € 7 qiferet 3 o Rafa fear
SITUT (Internal assessment will be further distributed as per table given in Appendix 3 of 14(2), as

applicable from time to time).

3. @Y Sk fFeww ST & Rrg ure ufrwd 40% s @) ghm TF BT Bl SRI(Course) UTH
P & g sl o siferw orafir aR& (End Term Exam) & @1 T 40% 3ie TTed

@
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For 1 year PG diploma programme
(Scheme B-1)
Botany Core (Practicum) Syllabus

M.Sc.II Sememester

Part A :Introduction

Program l-year PG Class- M.Sc. . Sem 11 Session 2025-2026
diploma

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 vthre 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 passig
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(l'otal hours)

A.Ass‘gnm ents/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 Reédings:

Subramanyan NS.Modern plant Taxonomy,Vikas publishing Houses
Sharma OP.Plant Taxonomy,Mcgraw Hill

Tyagi and Kshetrapal.Practical Taxonomy of angiosperms

V.V V V v

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

Sundararajan S.Practical Manual of angiosperm taxonomy.Shriyanshi publication

&




» 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.orgMOOC.org

Part D-Assessment and Evaluation

Su’gges.ted 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 201 9,and pedagogical Approaches
and evaluation reforms2021.

2. Internal assessment will be further distributed as per table given in Appéndix 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.Sc.II Sememester

Part A :Introduction

Program 1- years

PG diploma

Class- M.Sc.

Sem 11 Session 2025-2026

1 Course code

PC22

2 Course Title

Morphology , anatomy and embryoldgy 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

University Exam:60 CCE:40 | P35518
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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 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 fromn 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

V4
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Ragland Annie and Kumerasan V.Developmental embryology and experimental

\4

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

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

V V V VY

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

Q/\ 303




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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