progra Diploma in
plant Identification
_and plant preservation

Class: B. Se. I Year

Part A: Introduction

Year: 2023 Session:2023-2024

. 1. Course Code

A

BOT-3T

- Caurse Title

Plant Systematics, Economic Botany and Ethaobotany

<

3 Course I'vpe Theory ]
* Pre-requisite o
(ifany) Mo |

3. Course Learning. ‘

At : =
 Outcomes (CLOY the end of this course, the students will be able to

Understand the Plant Taxonony
Learn the characteristics of families included

i
|
'

* Learn economic importance of different plants of the concerned:

Z tamilies ' _ .

" ! . e Understand the traditional knowledge about the plants and possible,

” application of this knowledge i

& "LCrcdit Value Theory: 4 ‘
_I__; Total Marks Max. Marks: 50 | Min Passing Marks: 17

S Part B: Content of the Course ‘

1

S Total Periods: 60 i

Unit | . No.

b Topics ofPerivd_

! Taxonomic Resources & Nomenclature: Components of taxonomy (identification,

1 ; nomerclature, classification); Taxonomic resources: Herbarium- functions & important | 12 ‘

i herbaria, Botanical gardens, Flora, Keys- single access and multi-access. Principles and - ‘

| rules of Botanical Nomenclature according to ICBN -

_ E’I‘ypes of classification & Evidences: Arti
1. [Hooker (upto series), Engier and Prantt
ntroduction to taxonomic evidences from palynology,

ficial, natural and phylogenetic. Bentham and|
(upto series) and Hutchinson classification

cytology and phytochemistry i

[Families: A study of the following families (Following Bentham & Hoo
ith economic importance: Ranunculaceae, Brassicaceae, Malvaceae, Rutaceae,

I IFabaceae. Myrtaceae,

Acanthaceae, Asclepiadaceae, Solanaceae, Amaranthaceae,
Papaveraceae, Apiaceae, Lamiaceae, Orchidaceae, Liliaceae, Musaceae and Poaceae.

ker’s system)

Cucurbitaceae, Rubiaceae, Asteraceae, Apocynaceae,
Euphorbiaceas,

SR WS

conomically valuable plants: Centre of origin and domestication of crop plants;

Botanical name, family, part used and uses of oil yielding plants, fibre yielding plants, ‘ 5
Rubber, Dyes, Timber, Sugar and beverages 1

vV WNyctanthes arbor-tristis eic
., . knowledge.

Wzadirachta indica etc.

Ethnobotany: Concept of Ethnobotany, Documentation, Conservation and application of
Mraditional Knowledge, Sacred grooves, Role of AYUSH, CIMAP and NMPB
Role of important medicinal plants in Traditional therapeutic practices: Aegle}
marmelos, Asparagus racemosus, Andrographis paniculata, Ocimum sanctum, Aloe vera,

Plants in primary healthcare: Tinospora cordifolia, Ocimum sanctum, Aloe vera,

_ Conservation of medicinal plants and sthnomedicinal 12

v
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A

cizuested Readings:

9 —

i

[pun-

".w{-) rds: T

F <
/,

/—_

s ¢ > 1. e

axonomy carficati .
y. classification, Familics ethnob
4 .cthnobotany

e —

Plant Systematics. Arun K. P
i : MUB S andey & Shruti K
Bole and Vaghani, Y. (1986) Ficlc}rggiiafg?ﬁ:'c%m

Press; Bombay.
Bxandxs. D. (1906) Indian Trees (London, Sth edition. 1971). Intern

e

Par . g i
t C -Learning Rcsuurcci’-_-/___,___——é

020. Jaya Publishing
mon trees of India.

atio_nal Book Distributors;

House.
Oxford University

Dehra

teractive K2¥s. http://delta-

3.
Dun.

4 Dallwitz, M. J., Paine, T
intkey.com . T. A. and Zurcher, E. J. (2003). Principles of in

s httpS.'//Www,naace_CO‘uk . ’

6 Pandey. B.P. 2007. Botanf)fcfgﬁ%‘lmprovementﬁct-mark/ . .

Structure, Development and R ogree Students: Diversity of Seed Plants and thelr Systematics,
Delhi. eproduction in Flowering Plaats. S. Chand & Company Ltd, New

7. Singh. G. 1999. P o i : .

S. Dllll’éll A.C.2016. gg{aiystt:mst1555 Theory and Practice. Oxford and IBH, New Delni

9 Randhawa, G.S. and Mgklor egree Students, Oxford University Press.

0. Kochhar, S.L. (2011). Ec opadhyay, A. 1986, Floriculture i Ladia. “allied Publishers ;
Seii. 4th adition. . Economic Botany in the Tropics, MacMillan Publishers India Ltd., New ;

1i. Sambamurt . T
pubqﬁshcrs_ ;}Z\A&?}i& Subrahmanyam, NS (2000). Economi¢ Botany of Crop Plants. Asiatecil

[2 .": ’h. 2 < Pete . . . . gt '

R ; ;}C)}) i‘fdzitgd K.V. Peter. 2014. Protected cultivation of horticultural crops. New India Publishing .

5 REE ndia. o . e - f

? gj%i;; el-Dar vatha. 2016. Sustainable crop protection under protected cultivation- Springef, )
14. Amit Deogirikar. 2019. A Text Book N e oat] ~andary Agri ol |
‘ Prakashan, Aurangabad, Tndin on Protected Cultivation and Secondary Agriculture. Rajiaxm! |

(5. Smgl}, B..B. Singh, N. Sabir and M Hasan. 2014, Advances in protected cultivation. New India ¢
Publishing Agency, India.

16. Sharma, OP. 1996. Hill’s Economic Botany {Late Dr: AF Hill, adopted by OP Sharma). Tata
McGraw Hill Co. Ltd., New
Delhi. N

‘ !

Suggested equivalent online courses: , )

i 1. https://www.easybiologyclass.com/topic-botany/
2. hu :;’/cavzmkosh.ac:.im’handle/ 123456789/53530 I
3. hipsy/wwy Kev.com/www/desc htm
4 hups://milneorchid. weeQ.Y. fay i Y §

5. h!zps://olams.usda.gov/classiﬁcation.html ;

6. htt .s;f/\xr\»w.sexlccahs.or<v/ apes/uploaded ﬁles{Plagt%’lOClass-iﬁcation-.pdf i
7. ums://www.iadvkeanccolleﬂe.edu.in/ﬁle las/file/Dr_%20S 920Nong
hri%ZOIII%QOScm%ZOQEI.pdf: : . a
3. llrtps://mvw.brainkan.co amcldBen[ham—and-Hooker-s-classxﬁcanon-of-
iams—-—Dicotyledonae.- Gymnospermae-and-Monocotyledonae_l 000/ '
9. Bzzps://Iibguides.rutgcrs.edu/c. hp?g=336690&p=2267037
. ‘_fr_llg;p_s:_/{‘_ww.delta-imkev.co . ,
part D: Assessment andEvaluation '
Iy oA TS S
Suggested Continuous Evaluation Methods: i
ks: 50 : ‘
ive Evaluation (CCE):As per rule '
;

<

e
Ao
(Y
B
-
SRS

v

Maximum Mar
Continuous
University EX

e e R

PR

\

; .:"\l
A \O)U

Comprehens

e —

anm(UE): 50Marks
e

5
o (o"
o 1,

\I
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This is to certify that the syllabus is framed by the Central Board of Studies (Botany) as

per the guidelines (TOR) of the Department of Higher Education, Raipur Chhattisgarh.
. Shri Prabhat Pandey |
Asst. Prof.
Gramya Bharti Vidyapith, Hardibazar = ERTn
2. Dr. A.N. Bahadur < Member é}
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Asst. Prof.

Govt. V.B. Singh Dev Girls College, Jashpur | =
4. Dr. Awadhesh Kumar Shrivastava - Member W
Asst. Prof. '
Govt. D.T. P.G. College, Utai, Durg
5. Dr. Ashok Kumar Bharti ' - Member @E/MA

Asst. Prof.
Kicrodimal Govt. Arts & Science College, Raigarh 2
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6. Dr. Smriti Chakravarty
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. \%
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7. Dr. Rupinder Diwan S
Professor
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g Dr. Usha Chandel T ,.Me@ber\%ﬂ(gg/
Asst. Prof. v

. Govt. Dr. W.

9. Mr. Kaushal Kishor
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Raipur - Member
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Part A: Introduction

Pl [T T ] .
plant Identification and | Class: B.Sc. 1l Year Year: 202 i
,,mnt_p_r_gscr"ntlo_n‘_____,_.J 3 Session:2023-2024
- : - r
.‘ BOT4T

I Course Code

Plant Anatomy, Embryology and Plant Breeding i

e Course Title g
>3‘_ . Course Type o Theory
" Pre-re TS
4 l_x‘u requisite | NO i
CoCoufany) ‘ ’ S
5. E)‘nu‘r.w [carning. |At the end of this course, the students will be able to T\
i utcomes (CL.O) {. Understand the internal structure of root, stem and leavas
; 2. learn about the anomalous secondary growth of some planis i
{ 3. understand the life cycle of angiospermic plants with details of
microsporogenesis, megasporogenesis, fartilization and other
developmental details up to embryogenesis "
_ 4. understand concept of plant breeding and its application
6. Credit Value” | , Theory: 4 o
7. Total Marks Max. Marks: 50 1 Min Passing Marks: 17 |
7 Part B: Content of the Course o
. / Total Period: 60 ‘ :
: A { . e . NO. :
i Topics ofPeriod _
N Fa Meristems and related theories: Meristerngtic and permanent tissues, Root :
\Y 'L'“‘q J‘?;rner,;‘s.tem, Stem_mperistem and Leaf meristem. Theories of apical arganization: 12
b, - Apical Cell _Theory, HistogenIheory and Tunica Carpus Theory | i ke ¢
' f both i 4(

iAnatomy and
S i .

[ ST Dicots and Monocots. Secondary gro
¢ _|in Bignpnig, Boerhaavia, Dracaenaand :Vy;c'thc’xmhe;

Secondary growth: Anatomy of Roof, Stem and Lgaves o
wih in Dicots, Anomalous secondary growﬂﬂ\ -

1

LA B—
o lant Embryslogy: Flower: Structure and types Complete, Incomplete, Perfect .

Plant Bmb%ye S re and types (Coms P o AN
and lmperfect flower), Microsporangium and Microsporogenesis, Ovule: | . V,J

) { tructuze and types. N’Iegaggomgencéis, Developmenioffemale gametophyts €
XA\ L {Embryo sac), Types of Emb 12

-

Fertilization, types, ‘Embrycge_uss_is, _
iApomixis and Polygmbryony '
ies of plant introduction in India,
nts, Selection- mass :

ryo sac, Pollination, Pollen-pistil interaction, 2
Doublenf=rilization, Endosperm and its

P ‘Piant Breeding: Plant Introduction, Agenc
i'rProcedure of introduction- Acclimatization- Aghieveme ‘
1' ./r( selection, pure line selection and clonal selection. Genetic basis of selectio 12 i

methods

-
. \
t

dure of hybridization, inter-generic, inter-specific and inter-
thetic varieties, Heterosis, Mutation and

breeding). Role of hybrization

: Hybridiza—fizaz~ Proce
! varietal hybridization. Composite and syn
v iMolecular breeding (use of DNA markers in plant

; in agriculture, horticulture and forestry

e et v !

Weywords: Meristems, Al Tialous secondary growth. Pure line selection. Hybridization. o

{ / | | . %”‘b
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i — Par :
Part C .Learning Resources
'ext Books. Reférence Books, Other Resources

I.
Ltd..New Delhi - '
Allard RW (1960) Principles of Plant Breeding. John willey and Sons. Inc. N i
BD Singh (2003) Plant Breeding. Kalyani Publishers SR \
Sharma JR (1994) Principles and Practices of Plant Breeding. Tata McGraw-Hill Pub. Co. !
' \
\
\

=" M K Raxdan An [ntroduction to Plant Tissue Culture —; Oxfird& IBH Publishing Co.P+t —\

19

:l‘.

New Delhi
Pandey BP (2010) College Botany Voi II, S. Chand and Company, New Delhi.

Maheshwari P (1971). An [ntroduction to Embryology of Angiosperms, McGraw Hill Book

[

Co., London
7. Bhojwani SS and Bhatnagar SP {200

o Publishing House
{ 8. Evert RF (2006). Esau's Plant Anatomy: Meristems, Cells and Tissues of the Plant body: Thei

: [ Structure, Function and Development, John Willey and Sons, Inc
9. Pandey BP .Plant Anatomy, S. Chand Publishers, New Delhi

|
0). The Embryology of Angiosperms (4th Ed.), Vikas \\
10. Srivastava HN (2006). Plant Anatomy, Pradeep Publications, Jalandhar !

. nttps://www.pnas.org/content/104/suppl 1/8641

| ' .
: Suggested equivalent online resourses: \
i
!l

; 1
é 2. htips://www.journals.uchicago.edu/doi/pdfplus/10.1086/655998
. 3. htips://bsi.gov.in/page/en/ethnobotany .
1 4 http-//www. leqalserviceindia.com/article/l98-Intellectual-Property-and-Traditional- \
- knowledge.html . .
P 5 https://www.brainkart.com/arﬁcle.’Economiceimportance'PlantS*'Foni'R‘Qe"O“" \
! Fibre.-Timber-yielding-plant 1095/ ' _ ‘-
;6. https://www.loc.qov/rr/scitech/tracer—bu!lets/economic—bot‘anv_tb,him_l o I‘
[T http://nsdl.niscair.res.in/bitstreamﬁ2'34'56789/127/‘1/Fibre%ZOcrops%-ZC%ZObamboo |

: 9% 2C%20timber%20-%20Final.pdf / .
. 8. hitps:/iwww?2.palomar.edu/users/warmsirong/econpis. it ._ )
: 9. https://www.!ongdom.org/proceedings/phytochemnstry-and-phy’(pconstltuents-or-
| ,herbal-drugs-and-formuIations~1668¢html

E
—

Part D: Assessment and Evaluation :

suggested Continuous Evaluation Methods: |
i

Maximurn Marks: 50 | . o
Continuous Comprehensive Evaluation (CCE):As per rule

* Tiniversity Exam(UE): SOMarks
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or the guidelines (TOR) of the Department of Higher E

1. Shri Prabhat Pandey
Asst. Prof.
‘Gramya Bharti Vidyapith, Hardibazar - Chairman /W
- Member (j

Dr. A.N. Bahadur

Professor
Govt. E.R.R. P.G. Science College, Bilaspur
- Member '966‘0/)\

3. Dr. Prashant Kumar Singh

Asst. Prof.
Govt. V.B. Singh Dev Girls College, Jashpur
Member W

Dr. Awadhesh Kumar Shrivastava

4.
Asst. Prof.
Govt. D.T. P.G. College, Utai, Durg -
: Member

the Central Board of Studies (Botany) as
ducation, Raipur Chhattisgarh.

(e

5. Dr. Ashok Kumar Bharti
Asst. Prof. :
Kirodimal Govt. Arts & Science College, Raigarh - “ -
6. Dr. Smriti Chakravarty ' - Member e
Professor }
Govt. J.Y. Chhattisgarh College, Raipur
7. Dr. Rupinder Diwan : Member M%{\”v
Professor .
Govt. Nagarjun P.G. College of Science, Raipur: : 8
_ - Member i\ 72—
\’b\ -

8. Dr. Usha Chandel

Asst. Prof. :
’ Govt. Dr. W.W. patankar Girls P.G. College, Durg
9. Mr. Kaushal Kishor :

Asst. Prof. : .
Govt. Pt. Shyamacharan Shukla College, Dharsiwa,

Raiput

10. Mot Gapt

bt

Member

Member
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“Programme: Certificate Part 4 : [ntroduction
: ¢ "Class B.Se.-I1 Year: 2022 [Session: |

: & 202223
: .| Course Code BOT-2P i
: 2. f rse i
e Course Title Plant [dentification and Embryology

RN Course Type Practical o

No

Pre-requisite (ifany)

A‘-

Course outcomes: Ccurse outcomes:
After the completion of the course the students will be able:

To leam how plant specimens ars collectad, documentzd, and
curated for a permanent record.

To observe, record, and emptoy plant morphological variation
: and the accompanying descriptive terminology. ’
i To gain experience with the various tools and means available !
i to identify plants. {
| To develop observational skills and field experience.

! To identify a taxonomically diverse array of native plants.

To recognize common and major plant families.

Comprehend the concepts of plant taxonomy and classification

I

i
J of Angiosgerms.
- ) .

i 6. | Cradit Value

| & Total Marks | Max. Marks: 30 [ Min. Passing Marks:17 i

_ Part B : Content of the Course
Totaf No. of Periods - 30

Tentative | Topic* _
Pracrical | *(Topic * (Minimum Any three from each unit depending on facilities and syllabus. i
List | 20% for spotting, 10% each for viva and sessional and rest 60 % marks equally in each unit.) |

fon and Documentation: Stepwise Practicing Herbarium

]
|
V

[ Herbarium: Plant collection, Preservati

! techniques: 1. FIELD, EQUIPMENTS, Collection of any wild 25 plant specimens

5. Learn o handle Herbarium making tools —

3. Pressing and Drying of cofiected plant specimens :
| 4. Special treatments for all varied groups of plants :
| 5. Mounr on standard herbarium sheets

6. Label them using Standard methods .
i Arrange the prepapared herbarium according to Bentham and Hookers system of
| classification- [.herb, shrub and trees ' :
! 2. annual, biannual and perennial
i 3. cereals, pulses, vegetables and medicinal
I 4. etBagobotanical importance
I
{2"\ / lni kri \77; 2.
AN MY AL
\. % \ 2

— —
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—dentification of
Somic 1 ) angiospermic plants: Des
'f::,f’ies 2 L chnical Ianguagz an{; {';mc.pluuts: Description of
o .ae, Cucurbitaceae, Asteraceae A‘ entification up (o familyol P!Tﬂts B hoicsce
a2, Apocyanaceae, Ascle B e |
e, ) » Malvacea
Ascleapiadaceae, ,Solanaceae, Euphorb}éceiz'

j pab? : |
Pap—‘;veraceac, Apiaceas  Acanthace i |
ae, Labiatae (Lamiaceae), R |
= L a¢), Rubiaceae. Lili

: . Liliaceae, Musaceae
e, |
i
]
|

Identiﬁcation during fi
: . ield visits: Fi
| included in the theor isits: Field id ;
y syllabus enfification of comm i

: on wild plants from familie:
54 ies

a) Documentati
ton of Ethnobotanical wisdom of area

conomicall ' o
sugaccane, beverages g’t c\(aluable plants: Medicinal plants, oil yielding plants, ¢ [
. 3, cereals,
1. Anatom :
y of: Dicot roo
(, ster :
%. I;;lonocm coot, stem and lez:frn ond leal T
2 anis showing pri / :
g primary.an i
z)) f;-lldy o angiospegmicozlnoag;nd anomalous secondary growth ',
issection of ;
tion of Ladys finger /Tridax/citrus seeds for study of embryo :

— Part C - Tearming Resouree ______—————— ‘:
ext Books. Reference Books, Other R:sow——'—’:

Suggested Readings:
India.

| Bole, P. V. and Vaghant, Y. (1986) Field guide to the commion trees of

Oxford University Press; Bombay. '
2. Womersley, J.S. 1981, Plant collecting and herbariuri development: A manual.S.K.

Pandey (2012). Quick Concept of Botany. publisher LAP LAMBERT Academic
publishing GmbH & Co. KG, Germany (ISBM: 978-3-8484-3104-5).

7). Quick Concept of Botany. publisher LAP LAMBERT
g GmbH & Co. KG, Germany (ISBN: 978-3-8484-3104-5).

g Muktesh Kumar (ed.) £ Taxonomy

3, Pandey s.K. (201

Academic publishin
(1998) A Hand book O

Training, DST,N: |
s and Techniques for Plant Scieatists. -

Today &

bios.Jodhpuls india. .
A Rfr;’\. Rao. 1977-A handbook of field and herbarium methods-

rs and publishers, New Delhi.

e
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Part D — Assessmient and Evaluation
[ Suggested Continuous Evaluation Methods:

NMaximum Marks: 50

/ Continuous Comprehensive Evaluation (CCE): Not Applicable.

L University Exam(UE): 50 Marks J,
{ Iiternal Assessment: . ' _ ‘
[ - . s <l ‘ '
| Continuous Comprehensive Class Test/Assignment/Presentation Not Applicable i
I Evajuation (CCLE) i : :

&\mj\/{“ d\dg .’JKL'
SR \U R
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