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NORTH MAHARASHTRA UNIVERSITY, JALGAON

Syllabus For S.Y.B.Se.

BOTANY
(W.E.F.June,2003)

BOT. 2.1

PAPER -I: ANGIOSPERM TAXONOMY, GYMNOSPERMS
AND PALEOBOTANY

FIRST TERM: UNIT - I : ANGIOSPERM TAXONOMY

SECOND TERM: UNIT -II: GYMNOSPERMS AND PALEOBOTANY

BOT. 2.2

PAPER _ II : PLANT PHYSIOLOGY AND APPLIED BOTANY

FIRST TERM : UNlT~1 : pLANT PHYSIOLOGY

SECOND TERM : UNIT-II: APPLIED BOT ANY
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North Maharashtra University, Jalgaon

Syllabus For S.Y.B.Se.
BOTANY

(W.E.F.June,2003)

THEORY PAPERS TO BE STUDIED FOR S.Y.B.St:. BOTANY

BOT. 2.1 : PAPER.}

ANGIOSPERM TAXONOMY, GYMNOSPERMS AND PALEOBOTANY

Tenn I : Unit I: Angiospenn Taxonomy (Total Periods 52)

CHAPTER-I:
1.1
12
13

INTRODUCTION
Distinguishing features of the group
Alternation of generations
Phenomenal Success of Angiosperms.

(3 Periods)
(3 Marks)

(35 Period.)
(33 Marks)

Character:!, Salient

Rutaceae
Caesalpiniaceae
Rubiaceae
Solanaceae
Nyctaginaceae
Commelinaceae

(5 Periods)
(5 Marks)

(3 Period.)
(3 Marks)

iii)
"'l
ix)
xii),,)
xviii)

Malvaceae
Mimosaceae
Myrtaceae
Apocynaceae
Labiatae
l.iliaceae

(w.r.I. Systematic Position, General Morphological
features, Economic importance)
(i) Annonaceae ii)
iv) Meliaceae v)
vii) Papihonaceae viii)
x) Sapotaeeae xi)
xiii) Acanthaceae xiv)
xvi) Euphorbiaceae xvii)

CLASSIFICATION OF ANGIOSPERMS
Ranks of Classification
Binomial NomencliJlure
Types of Systems of Classification :
(i) Artificial
(ii) Natural
(iii) Phylogenetic
Bentham & Hooker's System of Classification upto series
(i) History,
(ii) Outline upto series giving reasons
(iii) Merits
(iv) Demerits

STUDY OF FAMILIES OF ANGIOSPERMS

: TAXONOMY
Taxonomy and Systematics - Synonyms
Functions of Taxonomy ,
(1) Identificlllion
(ii) Nomenclature
(iii) Classifil;atioD
Aims of Taxonomy2.3

CHAPTER.m:
3.1
3.2
3.3

34

CHAPTER-IV;

CHAPTER-IT
2.1
2.2

CHAPTER.V:
5.1
5.2
5.3

HERBARIUM
Definition
Functions
Techniques :
(i) Col1ection il)
iv) Mounting v)
vii) Deposition

Drying
Sticking

iii)
vi)

(6 Periods)
(6 Marks)

Poi.soning
Labeling

/
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REFERENCE BOOKS:
I Jain, SK and R.R.Rao (1977). A Handbook of Field llIId Herbarium M~ods. Today and

Tomorrow Publishers, New Delhi, india.
2. Lawrence, G.H.M. (1951), Taxonomy of Vascular Plants Macmillan, New York, U,S.A.

3, Naik, V.N. (1984) Taxonomy of Angiospersms. Tata McGraw-Hiil Pub\. CO.Ltd., New Delhi,

India,
4, Sharma, O,P. (1993). Plant Taxonomy. Tata McGraw-Hill Publ, Co. Ltd, New Delhi, llldia.

5 Singh, V. and D,KJain (1992) Taxonomy of Angiosperms. Rastogi Publications, Meerut,

India.
6. Singh, M.P., Nayar MP. and R.P.Roy (1994). Text Book of Forest Taxonomy. Anmol

Publications, P,(Ltd-), New Delhi, India.
7, Sivartljan. V.V. (1984). Introduction To Principles of Plant Taxonomy. Oxford & ffiH

Publishing Co., New Delhi, India.
8 Subrahmanyam, N,S. (l991). Modem Plant Tuonomy. Vikas Publishing House, New Delhi,

India. ---

(4 Period~)

(4 Marks)

(w.rt. the following)

Systematic Positinn

Distribution in India

STIJDY OF LIFE B1STORY OF pINUS

Distinguishing features ofthe group
Comparison of Gymnospermic features with Angiosperms

Economic importance of Gymnosperms
CLASSmCATlON OF GYMNOSPERMS BY K.R. SPORNE uno
ORDERS GIVING REASONS. (1 Period~)

(2 Marks)

(11 Periods)

(ll Marks)

Tum II: Unit II: GymnospuntS and Paleobo"oy (Total Periods 51)

GYMNOSPERMS (30 periods)

INTRODUCTION

,.\

'.2

CHAPTER-VIII:

6.1

6.2

6.3

CHAPGER-VD:

CHAPTER.VI

8.3 External Morphology

8.4 Internal Morphology
(8.) Primary structure. stem. root, needle b) Secondary structure: stem

8.5 Reproductive structures,
(a) Maleoone, (b) Femaleoone, (c) StructureofmaleGametophyte,

(d) Structure offemale Gametophyte

8.6 pollination

8.7 Fertilization

8.8 Structure of embryo and polyembryony

8.9 Seed . Structure and germination

8,10 Ahernation ofGenl:l1rtions
(Development of Male and Female gametophytes not expected)

•
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(12 Periods)
(II Marks).,

•

9 I

92

9.3

9.4

95

9.6

9.7

9.'
9.9

9.10

9.1l

STUDY OF LIFE HISTORY OF GNETUM
(w,rt. the following)

Systematic Position

Distribution in India

Extemal Morphology

Internal Morphology

Primary structure :

(a) Stern, (b) Leaf, (e) Root,

(d) Anamolous secondary growth in Gnetum uta
Reproductive structures:

(a) Male cone, (b) Female cone,

(e) Structure of male gametophyte,

(d) Structure offemale gatnetophyte
Pollination

Fertilization

Seed ' Structure and germination

Embryo: Structure and polyembryony

Alternation of Generations

Resemblances with Angiosperms.

(Development of Male and Female gametophytes not expected)

,

•

,
r(2 PeriodJ)

(2 Marks)

(3 Periods)

(3 Marks)

(22 Periods)PALEOBOTANY

INTRODUCTION

Scope and objectives

Application of Paleobotally in oil and coal explollltions
FOSSILS

Definition

CHAPTER-X:

10,1

10.2

CHAPTER_XI:

ILl

11,2

11.3
Conditions favourable for fossil fonnation

Different types of fossil formation: Impression, Compression, Petrification,

Coal balls, Amber, Pseudofossil

CHAPTER-XU: CONCEPT OF .FORM GENERA AND NOMENCLATURE (1 Period)

(I Mark)
CHAPTER.XID: GEOLOGICAL TIME SCALE (1 Periods)

13.] Eras, Periods, Epochs, Major plaut groups (2 Marks)

(14 Periods)

(14 Marks)

Lepidostrobus(ii)

STIJDY OF THE FOLLOWING FOSSIL GROUPS
(w,r,1. morphology IllId structure)

Psilopsida' Rhynia

Lycopsida:

(i) Lepidodendron.

14.1

14,2

CHAPTER-XIV:

,



14.3 Sphaenopsida

(i) Calamites (ii)Annularia

5 •

•

14.4 Pteridosperms'

(i) Lyginopteris oldhamia (Stem)

14.5 Bennettitales,

(i) Cycadeoidea (Flower)
14.6 Angiosperms

(i) SahaniplIsllpam

REFERENCE BOOKS:

Chopra, G.L. (1962). Gymnosperms. S,Nagina & Co.lallandar, India.

2 Datta, S,c. (1966}Introdl.letion to Gymnosperms Asia Publishing House, New Delhi, India.

3 Datta, SC (1998). Systematic Botany (4th Ed.).New Age International (P.) Ltd., New Delhi, India.

4, Gangulee, H.C. and A.KKar (1998). College Botany VoW. New Central Book Agency (P)
Ltd .. CalCUtta, India.

5 Singh, V, Pande, P,C. and DX Jain (1998). A Text Book of Botany, Rastogi PubliClltions,
Meerut, India.

6, Maheshwari, P, and R,N.Konar (1971). Pinus, CSIR, New Delhi, India.

7 Maheshwari, P. and Vimla Vasil (1974). Gnetum, Botanical Monograph No.1, CSIR, New
Delhi, Itldia.

8. Pandey, B,P (1982). College Botlny Vol II S.Chand & CoLtd., New Delhi, India.

9. Pande, B.P, (1994). Gymnosperms S.Cblnd & Co., New Delhi, India,

10, Spome, K.R. (1967). Morphology ofGymnos~rms. Hutchinson University Library, London, U.K.

II. Vasishta, P.e. (1983). Botany for Degree Students. Gymnosperms, '101. Y S.Chand & Co.,
New Delhi, India.

BOT. 2.2 : PAPER-n

PLANT PHYSIOLOGY AND APPLIED BOTANY

Tenn I: Unit I: Plant Pbysiology(To'" Periods 52)

2.2 Definition

2.3 Laws of Diffusion

2.4. Mechanism

CHAPTER-I:

Ll

CHAPTER-n

"

PLANT PHYSIOLOGY

Introduction, Definition & Scope in brief.

DIFFUSION
Introduction

(I Period)
(I Mark)

(2 Periods)

(2 Marks)
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CBAYfER-VllI: TRANSPIRATION
7.1 Introduction

(9 periods)

(9 Marks)

(1 Periods)

(2 Marks)

ContllCt exchange theory

(to Periods)

(9 Marks)

(4 periods)

(4 Marks)

(4 periods)

(4 Marks)

SALT ABSORPTION
Introduction, Importance of sahslnutrients

Discussion of the following theories
(a) Ionexchangetheory (b)
(c) Carbonic acid exchange theory

Factors affecting salt absorption

WATER ABSORYDON

Introduction
Importance of Water
Active and passive Absorption of Water

Discussion of the following theories:
(a) Osmotictheory (b) Non-osmatictheorY

Factors affecting water absorption.

OSMOSIS

Introduction

Definition
Concentration gradients
Osmotic pressure (O,P,), Turgor pressure (Tl'.),

Wall pressure (W,P.) and DPD

Mechanism
Equilibrium

Plasmolysis
Osmosis in living system (Cells)

: IMBIBITION

Introduction

Definition

Phenomenon

63

5.5

4.5

4.6

4.7

48

CHAFfER.VI:
61

6.2

CHAPTER-V:

5\
5.2

5.3

5.4

CBAYfER-1V:

4.1

4.2

4.3
4.4

CHAPTER.ill

3\
32
)3

,

K-pump theory
(a) Stewardstheory (b)

Factors affecting the process

Significance of the process
7.6

7.7

1.2 Definition

7.3 Types:
(a) Lenticular, (b) Cuticular (e) Stomatal

1.4 Mechanism--{Structure of stomata), Opening and Closing ofstornata

7.5 Theories:
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CHAPTER-IX:

9.1
9.2

PHOTOSYNTIIESIS

Introduction

Definition

(10 Periods)

(9 Marks)
•

9.J Photosynthetic pigments and their role

9.4 Mechanism:
(a) Light reaction

(I) Cyclicphotophosphorylation

(il) Non-cycliC photophosphorylation

(b) Dark reaction

(I) Calvin cycle

9.5 Factors affecting the process

(10 Periods)

(IO Marks)

(b) Anaerobic

Introduction

Definition

RESPIRATION

(a) Glycolysis (b) Kreb's cycle (e) Basic knowledge orETe

10.5 Alcoholic fermentation (Ethyl Alcohol)

10,6 Factors affecting the process

T_
(a) Aerobic

10.4 Mechanism:

CHAPTER.X:

10,1

10,2

10,3

Rl.FERJ:NCE BOOKS:
I Amar Singh (1977). Practical Plant Physiology. Kalyani Publishers New Delhi. India.

2. Datta S.c. (1998). Plant Pathology, New Age International (p.) LAd. Publishers.

3 Jain V.K- (1997). Fundamentals afPlant physiology. S.Chand & Company Ltd. New Delhi, India.

4. P.L. Kochhar (1962). A Text Book of Plant Physiology. AtmlU1llll & Sons New Delhi, India.

4. Kumar A. & 5.S.Purohit (1998). Plant Physiology. Fundamentals and Applications Agro

Botanical BikaneJ,
5. Meyer B.S. & D.B,Andet'llOO (1952). Plant Physiology Afiliated East-West Press Pvt. LId"

New Delhi, India.
6. Mukharji S, & A.K.Ghose (1996). Plant Physiology. Tata McGraw Hill. Publishing CornJ'llllY

LId" New Delhi, India.
7 Pandey & Sinha (1999). Plant Physiology Viklls Publishing House Pvt Ud., New Delhi, India,

8, SaneHD, (1979). A Text Book of Botany I. NareOOra Prakasban, Pune.
9 B.pSarabhai (1995). Elements of Plant Physiology. Anmol Publications Pvt. LId., New Delhi, India

10. Sundara Rajan S. (2000). College Botany (plant Physiology & Molecular Biology) Vol. IV

Himalaya Publishing House, New Delhi, India.
II. Srivastava H.S. (1994). Plant Phy1iology. Raslogy & Company, Meerut, India,
12. Verma S.K. (1995). A Text book of Plant Physiology and Biochemistry, S,Chand & Company,

New Delhi. India,
13. Verma V, (l984).lntmduetion to Plant Physiology. Emkay Publications. New Delhi, India,

- -- - -
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Term n:Unit n: Applied Botany (fotal Periods 52)

CHAPTER-I:

LI

APPLIED BOTANY

Introduction,Scopeand Importance

(I Period)
(I Mllfk)

2.2

2.3

BIOFERTILIZERS

Definitionand Types (Azatobacter,

Nitrosomonas,Rhizobium,B.G.Algae)
(a) Methodsof CulturingRhizobium

(b) Mass cultureof Blue-greenAlgae

Utiliwion ofbiofertilizers in Agriculture

('Periods)
(6 Marks)

Sterilization

(10Periods)

(IO Marks)

(a) PureCulture (b) Substrate (c)
(d) Fermentation (e) Recoveryof end product
Productionof (1)Ethyl alcohol,(2) Antibiotic-penicillin

FERMENTATION INDUSTRY

3.3

Introduction,Definition,Microbes'

involvedin fermentation
3.2 Generalprocessof fermentation:

t..:.", CHAPTER-ill:
3 1

(10Periods)
(9 Marks)

(10 Periods)
(9Mam)

Taxonomic position, distribution, morphology, part used, active principle

anduses of the following:
(a) Hirda (b) Behada (c) Amla

(d) Vasaka (e) Turmeric
(f) Rosha Grass (Cymbopogon martin!) (g) vetiver1a (Khus)

MEDICINAL AND AROMATIC PLANTS

MUSHROOM CULTIVATION

Introduction
(a) Edible and non-ediblemushrooms

(b) Nutritionalvalueof mushrooms

4,2 Important ediblespeciesused for cultivation

4.3 Methodsof cultivationof .
(a) Agaricus, (b) Pleurotu!IIVolvariella

5.1

CHAPTER-V:

CHAPTER-IV:

4.1

(3 Periods)
(8 Marks)

Food products: Mangopulp
(d)

(Q

Introduction
Detectionof probableaduherationsin the following .
(a) Oil: Groundnut (b) Spices:Blackpepper

Cirmmnomum, chillypowder (c) Cereals: Bajara
Pulses: Gramdal flour (e) Beverages: Tea and Coffee

ADULTERATION OF PLANT PRODUCTSCHAPTER-VI:

6.1

6.2



,-,

CHAPTER-VO:

7 I

72

13

74
75

WASTELAND DEVELOPMENT

Introduction

Causes of wasteland

Types of Wasteland

Methods of improvement

Plant spe<:iesused in the reclamation of

(8) Salinesoils (b) Acidic soils

(7 Periods)

(1 Marks)

9 •

REFERENCE BOOKS

1 Atkins, F.e. (19n), Mullhroom Growing Today. Fllber And Faber Ltd., London, U.K.

2. Bhlltachllljee, S.K. (1888). Handbook of medicinal plants, Pointer Publishers, Jaipur, India..

3 Bhllltacharjee, S.K. (2000) Handbook of Aromatic Plants Pointer Publishers, Jaipur, India.

4, Casida, L.E. (Jr.) (1966). Industrial Microbiology (Repr.1991). Wiley, Eastern Ltd., New Delhi,

India.

5 Dubey, R.C. (1995). A Text Book ofBioteclmology. S.Chand & Company Ltd., New Delhi, India

6. Frazier, w.e. (1971). Food Microbiology. Tata McGraw Hill, Pub!. Co, Ltd., New Delbi, India

7 Gokhale, S.B. (1979). Text Book of Pharmacognosy. Jai Publishing House, lalgaon, India.

8. Grewal, RC. (2000). Medicilllli plants, Capus Books Intemational, New Delhi, India,

9, Jacob ThankllJ1lma (1975), Foods, Drugs and Cosmetics: A Consumer Guide. The Macmillan

Company ofIndia Ltd., Delhi, Bombay, India

10. Kurian, J.C. (1995). Plants That Heal Oriental Watchman Publishing House, Pune, India.

11 Nair, M.e. and S, Balakrishnan (Ed.) (1986). Beneficial Fungi And Their Utilization, Scientific ....•.

Publisher, Jodhpur, India.

12 Pathak, Y.G. (1998). Mushroom Production and Processing Technology. Agibios, Jodhpur, India.

13 Purkayastha and Chanda (1976). Indian Edible Mushroom. Firma Klam Pvt. Ltd" CIIlcutta, India.

14, Smith, lE. IIOdDR Berry (1975), Filamentous Fungi, YoU, II and III, JOM Wiley, New York,

U.SA

15 Somani, L.L, Bhandari, SC, Saxena, S.N. aod K.K. Vyas (&is.) Biogertili"ers, Scientific

Publishers, Jodhpur, India.
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-i BOT 2.3: PR.\CTICAL BASED ON THEORY PAPERS BOT 2.• & BOT 2.1

(Total Practical, 14)

1 to 5 Study of ANYTEN families as per theory ryllabus with respect to morphological

characteB. floral formula., floral diagram and systematic position (Sensu Bentham
and Hooker) giving reasons. (Selecting at least TWO lil.milies from po1ypelalae,

Gamoptlalae. Apetalae endMmwcolyledon.~)

6 Identification arplno! species collected by students during botanical excursions.

7, 8,9 Study of Pirrus with the help of permanem slides and plant materials as the following

i) External morphology
ii) T.$. of stem (Temporary double stained preparation)
iii) T.S.ofneedle __ Temporary double stained preparation.
IV) Morphology of male Cone - T.S. and L.S. (permanent Slides)
v) Morphology offemale cone - T.S. and L.S, (permanent Slides)

vi) Mounting of Pollen groins
vii) V.S. armature ovule (permanent Slide)

10,11 Study of Gnetum with the help of permanent slides and plant material as the

following:

i)

0)

iii)

IV)

.)
vi)
vii)

External Morphology
T.S. of stem (G.ufa) (permanent slide)
T$. ofLeaf(G.uJa) (permanent slide)
Secondary growth in stem of G.ufa (permanent slide)

Morphology of male cone-T.S. & L.S. (permanent slide)
Morphology of female cone-T.S. & L.S. (permanent slide)

v,s. ormature ovule (Pern1anent Slide)

,
l,

12, 13 Paleobotany.

(a) Study of different types offussils. (MY three)

J4

15

16

17

(b) Study of the following with the help of slides and/or specimens :

Rhynia 11. Lepidodendron

Ill. Lepidostrobus IV. Calamites
v. Annularia VI. Lyginopteris

'Ill, Cycadeoidea viii. Sahanipushpam

Culture ofRhizobiurn (Demonstration)
Culture of Blue-green algae (BGA) (Demonstration)
Cultivation of AgaricusIPieurolusIVo1vorielia(Any one)
Observations and description of the following medicinal and aromatic plants:

i) Hirds il) Behada iii) Amla

Iv) Vasaka (Adulsa) v) Turmeric vi) Rosba Grass

vii) Khus

,



18

19

20

21

22
23

11

Detection of adulteration in the following plant products:

(ll) Turmeric with metallic yellow

(b) Besan flour with lelUIchromate yellow
(e) Bajara with ergot

(d) Castor oil and Groundnut oil

Study of molar concentration of isotonic solution al which incipient Plasmolysis
tues place.

Determine the rate of transpiralion by varying:

(al Intensity oflight
(b) Windvelocity

Determine the rate of photosynthesis in aquatic plants (Hydrilla) by varying

(a) Light intensity
(b) Light quality

Effect of temperature on the activity of Emyme amylase,

Demonstration

(II) Imbibition pressure
(b) Osmosis-Thistlefunnel
(c) Osmosis-Curling experiment
(d) Ringing experiment

I

•

24, Demonstration

(a) Relative transpiration

(b) Ganong's potometer
(c) Kuhne's tube

(d) Co, necessary for photosynthesis
Note:

i) Botanical excursion is compulsory.

iil Submission of len duly identified herbarium sheets along with the report of botanical
excursion al the time of examination is compulsory.

iii) Duly certified journal is compulsory at the time ofexlllllination .

•••••••••••••••
D:\PPl'\'lCIFAcm.TY\BOTANY\SYBScBOT ANYSYLL,Oldoc\BriolP.tto11
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