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N
SEMESTER -1 : Paper —| : Diversity of Mlcrobe; ahébg‘lgae 50 marks
\ V)
Paper — Il : Diversity of Fungl/Llchens 50 marks

Bryophytes aggPTanf/pathology

<
Practical — | : Based on Pa(p:r\N‘ I Of Semester — | 30 marks

RN\
A
Internal Q\ )) )
Assessment : Baseﬁ on %sgnment/Semmar & Unit Test 20 marks
Py
)

Q

SEMESTER -1l : : Pteridophyta, Palaeobotany

and Gymnosperms 50 marks
Paper — Il : Angiosperm : Morphology & Anatomy 50 marks
Practical — Il : Based on Paper — | & Il Of Semester — Il 30 marks
Internal
Assessment : Based on Assignment/Seminar & Unit Test 20 marks




GONDWANA UNIVERSITY
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SEMESTER SYSTEM PATTERN SYLLABUS

FOR

B.Sc. BOTANY
SEMESTERWISE DISTRIBUTION OF MARKS

Theory Paper Marks .
sr.No Class Semester Internal Practical Total
T Assessment Marks Marks
Paper | Paper i
1 | 50 50 20 30 150
B.Sc. Part | (assess internally)
/- 30
2 . 50 50 2\2* (\ (assess externally) 150
— 30
3 B.Sc. Part 1l i >0 >0 \/\fﬁ (assess internally) 150
(&5 30
(GRS
4 v 50 50 &J/zo (assess externally) 150
& 30
> B.Sc. Part 1l v >0 5& 20 (assess internally) 150
) 30
|y N
6 vi >0 575%)‘ 20 (assess externally) 150
300 4 30 120 180 900
—+
@)
X N
SEMESTERWISE WORKLOA&§\
CLASS SEMESTER PAPER WORKLOAD/WEEK
— Theory Practical
CTr:\ I 3 6
B.Sc. | L 3
1] I 3 6
1] 3
11 I 3 6
B.Sc. Il L 3
\Y; I 3 6
1] 3
Vv I 3 6
B.Sc. Il ! 3
VI I 3 6
1] 3




PATTERN OF EXAMINATION

Theory :

Two theory papers of 50 marks each and of three hours duration will be conducted at
the end of each semester.
Practicals :
1. One Practical examination of 30 marks and of five hours for each semester will be
conducted at the end of the same semester.
2. Practical examination of semesters I, Il and V will be conducted by Internal
examiner only.
3. Practical examination of semesters Il, IV and VI will be conducted by Internal &
VAN
external examiners both. ‘/;““\\\
(( \
4. Internal assessment of the student will be done gn}\% basis of evaluation report
, \ )
from the concerned teacher and will be done at‘,q“the\Qeiﬁd of each semester.

5. Distribution of 20 marks for internal assess nt\IS'*ag under —
Assignment/Seminar Qmarks
Unit Test +10 marks

Botanical Excursion :

Y 7{‘\i]

N\
Botanical Excursion is cgmbylsory for B.Sc. I, Il & lll year students. One long

excursion in or out of state and asymany as short field visits to the places of Botanical

teacher is permissible
participating in excursions should be paid as per university rules. Tour report duly certified
by teacher concerned and Head of the Department should be submitted at the time of

practical examination.

Practical Course :

Botany practical course is to be covered in 26 practicals of 3 periods each as per
the given schedule. These practicals are to be performed by the students. Each practical is to
be supplemented by permanent slides/preserved or fresh specimens / materials / charts /

herbarium sheet wherever necessary.



Details of Practical Examination :

A) Every student must produce a certificate from Head of the Department of his/her
college, saying that he/she has completed practical course in satisfactory manner. The
student should record his/her observations and report of each experiment in the
journal. The journal is to be signed periodically by teacher-in-charge & certified by Head
of the Department at the end of the semester. Students have to submit their certified
journal and tour report at the time of practical examination. Practical Examination
should be of five hours duration and shall test a candidate in the following respect.

1. Practical study of external & internal structure of different plant types and their
classification

Making temporary or permanent stained preparations and identification

Study of plant families as per syllabus /;%\\

Study of Anatomical material with temporary o%@%@]@ stained preparation

Spotting of the specimens/ slides as per syIIa‘))?g%i;//‘

Physiology experiments as per syllabus , \\\;;;/)S
&

Ecology experiments as per syllabus

—

® N o v bk~ W N

[( \ )
Identification and setting of biochte/mjg‘gl@(periments
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Question Paper Pattern

Time : 03 hrs.

Total Marks : 50

Question 1. Write notes on : 02x05=10
OR 01x10=10
A) Unit| OR A) Unitll
B) Unitl B) Unitll (~
’ ’ N
Question 2. Write notes on : — 02x05=10
7\
77\&\‘&\ OR 01x10=10
C) Unitll OR C) Unitlv ‘// 7 NS
D) Unit Il D) Unitlv
| &
Question 3. Write notes on : N 04x2% =10
)
a. Unit| OR e. Unitl ()
b. Unitll f. Unit (}N
c. Unitlll g Ugffrﬂfi
d. UnitIV h K@N\/
Question 4. Write notes on : 04x2% =10
a. Unitl
b. Unitll =
c. Unitlll g. Unitlll
d. UnitIV h. Unit IV
Question 5. Write any ten questions in one or two lines only 01x10 =10

(Diagrams are NOT necessary)

Unit |
Unit |
Unit |
Unit Il
Unit Il
Unit Il

S0 oo T o

g. Unitlll
h. Unit 1l
i. Unitlll
j. UnitIv
k. UnitIVv
. UnitlVv
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B.Sc.

SEMESTER - |
Paper—1
Diversity of Microbes and Algae

UNIT-1: 1. General characteristics of life

2. Viruses : i. General characteristics & nature of viruses

iv. Structure and multiplication (Lytlc/\C L/\sogemc cycle) of
T+-Bacteriophage. ?—J\\Zﬁ‘/

v. Ultra structure of TMV \\J/
. Economic importance &Q
3. Mycoplasama : Structure, characte&i\s\\\;ﬂ. pathogenecity
UNIT-1I: 1. Bacteria : i. Morphology of Bac@ue and shape)
-

ii. Cell structure —

iii. Classnclcatlon\oh “[he basis of Gram Staining)

iii. Reproduction

iv. Economic importance
UNIT-1II : 1. Concept of plant kingdom — Cryptogams and Phanerogams
2. Algae : i. General characters
ii. Classification (G.M. Smith, 1955)
iii. Economic importance
iv. Life history of — Chlorophyceae eg. Chlamydomonas
eg. Oedogonium
UNIT-1IV: 1. Life history of — Charophyceae eg. Chara
Xanthophyceae eg. Vaucheria
Phaeophyceae eg. Ectocarpus

Rhodophyceae eg. Batrachospermum

Note : Developmental stages not expected.
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B.Sc.

SEMESTER — |
Paper —1i

Diversity of Fungi, Lichens, Bryophyta and Plant Pathology

UNIT-—1: 1. Fungi : i. General characteristics
ii. Classification (G. C. Ainsworth, 1971)

iii. Life history of — Mastigomycotina eg. Albug

/f\

Zygomycotina eg. Muco;’%
UNIT-1I: 1. Fungi : i. Life history of — Ascomycotina eg. P/e/mel\

Bamdmmycotma@g%éém/a

De uteromygotlnMCercospora

- - <
ii. Economic importance

@

2. Lichens : i. General characteristics,ﬂ{\,,/)‘

ii. Types ( Crustose, F 'bse/ Frutlcose)

iii. Economic mporﬁm&e

UNIT =1l : 1. Bryophyta : i. Generalcha{ac; ristics

c importance
| tory of — Hepaticopsida eg. Riccia
Anthocerotopsida eg. Anthoceros
Bryopsida eg. Funaria
UNIT-1IV: 1. Plant Pathology : i. Classification of plant diseases (Viral, Bacterial, Fungal)
ii. Study of following diseases with respect to host pathology,
symptoms, management and control measures.
a) Viral Disease : Mosaic of Tobacco (TMV)

b) Fungal Disease : Red rot of Sugarcane
(Colletotrichum fulcatum)
:Brown spot of rice
(Helminthosporium oryzae)
: Loose smut of wheat
(Ustilago hordei)

c) Bacterial disease : Bacterial Blight of Cotton

(Xanthomonas compestris)
Note : Developmental stages not expected.
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B.Sc.
(BOTANY)

SEMESTER -1

REFERENCE BOOKS

Smith, K. M. : Plant Viruses [1992] 6 Ed. (University Book Stall, New Delhi)

Tortora, G.E.B.R.Funke, C. L. Case [1997] : Microbiology, An Introduction, 6™ Ed. (Addison
Neslley Logman, Inc.)

Dubey, RC, DK Maheshwari [1999] : Text Book of Microbiology (S. Chand & Co.)

Sharma, P.D. [1993] : Microbiology and plant pathology (Rastogi & Co.)

Clifotn, A [1958] : Introduction to the Bacteria (McGraw Hill & Co. N.Y.)

Carr, N. J. and B. A. Whitton [1973] : The Biology of Blue Green Algae (Univ. of California press,

Berkeley)
Fogg, G.E.W.D. P. Stewart, P. Ray and A.E. Walsby [1973] : The Blue — Green Algae (Academic
Press, London) ,\\

Bold, H.C.C.J Alexopoulos and T Delevoryas [1980] : Morphologyiotﬁants and Fungi (Harper
and Row Publishers, N.Y.)

Singh, V.P. C. Pande, D. K. Jain [1995] : A Text Book of Bota@yTRastogl & Co. Meerut)
Ganguly, Kar : College Botany, Vol Il (New Central Book/Agé(\c% Calcutta)

Bold, H. C. and M. J. Wynne [1978] : Introductlongf Algée //Structure and Reproduction
(Prentice Hall of India, Pvt. Ltd.) g@ o

Chapman, V. J. [1962] The Algae (Macmillan anci%}liﬁi .

Dodge, J. D. [1973] : The Fine Structure of Algal QQ|U cademic Press, London)

Kumar, H. D. and H. N. Singh [1982] : A text book\of Algae (Affiliate East-West Press, Pvt. Ltd.,
New Delhi) <\\§~ %

Prescott, G. W. [1969] : The Algae-A Review Mcmghton miffin Cop)

Round, F. E. [1973] : The Histology of theAlg e, 2" Ed. (Edward Arnold)

Sharma, O. P. [1992] : Text Book of Th“amophytes (McGraw Hill Publishing Co.)

Smith, G. M. [1971] : Cryptogamic‘Botany, Vol. | Algae and Fungi (TMH)

Vasishtha, B. R. [1990] : Algae SS: @{ d & Co. New Delhi)

Bhatia, Algae =

Alexopoulos, C. J. and G. W Mi
publishers, Delhi )
Dube, H. C. [1990] introduction to Fungi (Vikas Publishing House Pvt. Ltd, Delhi)

Sharma, P. D. [1991] The F ungi (Rastogi & Co. Meerut)

Vasishta, B. R. [1990] : Fungi (S. Chand & Co. New Delhi)

Sharma, O. P. : Fungi (TMH)

Agrios, G. N. 1997 Plant Pathology, 4" ed. (Harcourt Asia PTE Ltd. Academy Press)

Ainsworth, G. C. 1971 Ainsworth and Bisby’s Dictionary of the Fungi, 6™ ed. (Commonwealth
Mycological Institute, Kew Surrey)

Mehrotra, R. S. and Aneja, K. R. 1990 : An Introduction to mycology (Wiley Estern Ltd.)

Prem puri [1980] : Bryophyta (Atma Ram & Sons Delhi)

Ram Udar [1970] : An Introduction ot Bryophyta (Shashidhar Malviya Prakashan, Lacknow)
Vashishtha, B. R. [1992] : Bryophyta (S. Chand & Co. New Delhi)

Parihar, N. S. [1997] The Biology and Morphlogy of Bryophytes (Central Book Depot,
Allahabad)

Sporne, K. R.J : The Morphology of Bryophytes (Hutchinson University, London)

Srivastava H. N. [2006] : Diversity of Microbes & Cryptogams (Pradeep Publications, Jalandhar)
Pandey, B. P. [2007] : Botany for Degree Students (S. Chand & Co. New Delhi)

M. Blackwell, Indrodctory Mycology, CBS distributors &



B.Sc.

Botany Practicals

SEMESTER - |

Laboratory Exercises :

Make use of the permanent micropreperation, transparencies, photographs, temporary

mounts, etc.

1)
2)
3)
4)

5)

6)

7)

8)

9)

Study of Compound and Dissecting microscope

Study of bacterial forms and permanent micropreparations
Gram staining of Bacteria

Study of Cyanobacteria (Nostoc)

Study of Algae : (i) Oedogonium
(ii) Chara

(iii) Voucheria

. ,,,\\\ _
(iv) Ectocarpus \‘//,, N

I ) )

(v) Batrachospermum

ff;\?g\\f

Study of Fungi : (i) Albugo X\ \
@)

Study of Lichens ~“— .;Crustose, Foliose & Fruticose

Study of Bryophyta : (i) Riccia
(ii) Anthoceros

(iii) Funaria

Study of Plant Diseases: (i) Viral Mosaic Disease of Tobacco (TMV)
(ii) Red rot of sugarcane
(iii) Brown spot of rice
(iv) Loose smut of wheat

(v) Bacterial disease on cotton

10



GONDWANA UNIVERSITY
GADCHIROLI
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FOR
B.Sc. BOTANY
B.Sc.

SEMESTER - |
PRACTICAL

(-~
Based on Theory Papers of Semé§ﬁ§\\-r

=N\

[Time 5 hours] \/‘/ M) [Marks — 30]
N/

Quel: Gram- stain the bacterial strain / stain the Cyanoib%;,téf}ial material [A] and Identify? 03 marks
&

(Writing not necessary) S

Que2: Identify & classify the given Algal mate/rjfa\t\EBj@Writing 2 marks, Slide preparation 2 04 marks
marks) (C )

Y —
Que 3: Identify & classify the given Fun)g/ajmé&erial [C] ( Writing 2 marks, Slide preparation 2 04 marks
marks) “\\D/

&
Que4: Identify & classify the giver %ﬂphytic material [D] ( Writing 2 marks, Slide 04 marks
preparation 2 marks) ‘\\\12

[~ N\ ~—

Que5: Spotting — Iden’;i\'\x\:\j\m 1/2 mark and characters 1/2 mark 10 marks
E) Bacteria I J) Fungi
F) Cyanobacteria K) Bryophyta
G) Algae L) Bryophyta
H)  Algae M)  Plant pathology
) Fungi N) Plant pathology
Que6: Practical Record (3 marks) 05 marks

Excursion Report (2 marks)

Note : Well labelled diagrams are expected wherever necessary

11
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B.Sc. BOTANY

B.Sc.
SEMESTER -1l

Paper —1
Pteridophyta, Paleobotany and Gymnosperm

UNIT-1: 1. Pteridophyta : i. General characteristics
o
ii. Classification (G. M. Smith) ("

iii. Types of stele Q

RN

N\
Rhynia

y
iv. Life history of — Psilophyta eg
y phy &ggi
L cophy"c\q\eg Selaginella
yeophyta eg.

%&o
UNIT-1I: 1. Pteridophyta : Life history of — th‘@p, ta eg. Equisetum
P

/
" Filic or phyta eg. Marsilea

2. Concept of Heterospory andﬁ}% it

\

@)

N

S/

3. Telome theory

UNIT-1II :

/i:::'\'\i\. Types of fossils (Impression, Compression and Ptrification)

iv. Fossil gymnosperm : (a) Glossopteris(Pteridospermatophyta)

(b) Cycadeoidea (Cycadopsida)

UNIT-1IV: 1. Gymnosperm : i. General characteristic
ii. Classification (Sporne, 1965)
iii. Life history of — Cycadales eg. Cycas

Coniferales eg. Pinus

Note : Developmental stages not expected.

12
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B.Sc.

SEMESTER - Il

Paper —1I
Angiosperms : Morphology and Anatomy

UNIT =1 : Morphology of Angiosperm: 1. Mode of living (Autotrophic and Heterotrophic)
2. Habit : Erect forms, weak forms
~
3. Root : i. Normal root (Tap%@brous)
ii. Modified roc}tf&@cation of Tap and
]\ @dventltlous roots)
4. Stem :i. Branchlng\batg,ern

ii. M |o<ﬁ of stem
5. Leaf: i. Pd af,

Y=
|
\
\
\

A
wa —shape, margin, apex, base surface,
— texture, venation.

oliage leaf

(U
\
\

Lt::
NS \
‘H\\ /I i. Types of leaves (simple and compound)
s> iv. Modification of leaves

v. Phyllotaxy

vi. Stipules

UNIT =l : Morphology of Anng&yerm 1. Inflorescence : Types — (Racemose, Cymose and Special)
2. Flower : i. Flower is a modified shoot evidences
ii. Types (Neuter, Achlamydeous,
Monochlamydeous, Dichlamydeous,
Sessile & Pedicellate, Cyclic and
Acyclic)
iii. Parts of flower (Perianth, Calyx and its
modification, Corolla,
Aestivation, Anderocium,
Gynoceium)
iv. Floral formula and Floral diagram

3. Fruit : Types of fruit

13



UNIT-1II :

UNIT—-1IV:

Anatomy : 1.

2.
3.
4.
5.
6.
7.

Anatomy : 1.

iii. Dicot stem ¢

3.

Meristems : i. Classification (based on origin and position)
ii. Root apical Meristem (Newman Theory)
iii. Shoot apical Meristem
(Tunica-Carpus Theory)
Tissue : Types (Simple, Complex, and Secretary)
Vascular Bundle : Types
Xylem : Structure and function
Phloem : Structure and function
Cambium : Structure and function

Periderm : Structure and function
\’(/:\\\

Cf“%

Primary structure : //;:\\

i. Dicot root eg. Suﬁﬂbﬁ‘é

ii. Monocot reot eél\//a/ze

\
iv. Monocntstem eg. Maize
V. chqﬁLeafeg Sunflower
vi. ME) o\co7t Ieaf eg. Maize

Anamolous secondary growth in stem:
i.  Bignonia
ii. Boerhaavia

iii. Dracaena

4.. Anamolous secondary growth in root:

eg. Beta vulgaris

14
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B.Sc.
(BOTANY)
SEMESTER - II

REFERENCE BOOKS

Parihar, N. S. [1997] The Biology and MorpholaifyPteridophytes (Central Book
Depot, Allahabad)

Rashid, A. [1989] : An Introduction to Pteridophyidkas Publishing House Pvt. Ltd.,
New Delhi)

Sharma, O. P. [1990] : Text Book of Pteridophytifillan India Ltd.)

Cutter, E. G. 1971, Plant Anatomy Experiment andrpretation Part Il. Organs.
Edward Anrnold, London

Esau, K. 1979 Anatomy of seed Plant,Edn. John Wiley and Sons New York
Esau, K. Plant Anatomy John Wiley and Sons NewkYor.

Fahn, A. 1974 Plant AnatomyEdn. Pergamon PreSsK\O%ford

Mauseth, J. D. 1988. Plant Anatomy. The Benjam,\ i @s Publishing Compan Inc.
Menlo Park, California, U.S.A. @
Bhatnagar, S. P. and Moitra A. 1996 Gymnosp;erhaw/Alge International Limited,
New Delhi . N

Davis, P. H. and Heywood V. H. 1963. Prmpa@oglosperm Taxonomy. Oliver
and Boyd London. SN0

Gifford, E. M. and Foster A. S. 1988. Mdgphb ogyddtvolution of Vascualr Plants. W.
H. Freeman & Company, New York.

Heywood, V. H. and Moore D. M. (eds?ﬁl;984 Curremampts in plant Taxonomy.
Academic Press London RN

Jeffrey, C. 1983. An Introductlorf/of\plant Taxonar@ambridge University Press,
Cambridge, London. N/

Jones, S. B. Jr. and Luchsing %AO E. 1985. Pysgtematic (Z' Edn.). McGaw Hill
Book Co. New York. X

Maheshwari, J. K. 1963. Flora’of Delhi. CSIR, NewitD

Radford, A. E. 1986 qu:a entals of plant systeanbfarper And Raw, New York
Singh, G. 1999. Plant systematic : Theroy and m@cOxford and IBH Pvt. Ltd., New
Delhi =
Sporne, K. R. 1965. T
Press, London

Stace, C. A. 1989. Plant Taxonomy and Biosystem&#¢ Edn.). Edward Arnold,
London.

Stewart, W. N. and G. W. Rothwell 1993 : Paleobgiand the Evolution of Plants!®2
Edn. Cambridge University Press.

Thomas, P. 2000. Trees : Their Natural History. Gadge University Press.

Pande, P. B. Text Book of Botany. S. Chand & Co.

Bierhorst, D. W. [1971] : Morphology of Vascularafts. Macmillon & Co. N. R.
Dutta, S. C. 1989. Systematic Botany. Wiley Eason

Mukerjee, S. K. 1984. College Botany Vol. Il Nevef@ral Book Agency, Calcutta.
Dutta, A. C. — College Botany

Naik, V. N. — Taxonomy of Angiosperm

Shrivastava, H. N. [2006] : Pradeep’s Botany VdPiladeep Publication, Jalandar)

é Morphology of Gymnospeitrtshinson University Library
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B.Sc.

Botany Practicals

SEMESTER - 1l

Laboratory Exercises :

Make use of the permanent micropreperation, transparencies, photographs, temporary

mounts, etc.

1)

2)

3)

4)

5)

6)

7)

8)

9)

Study of Pteridophytes : (i) Selaginella
(i) Equisetum
. /;'\
(iii) Marsilea //‘ \\5
AOX
Study of types of fossils (Impression, Compression and B?tlilﬁb@tlon)

Study of fossil Gymnosperms  : (i) Glossopteris

Study of Gymnosperms : (i) Cycas

(ii) P/nu;

Study of Vegetative Morphology of Arféms{aerﬁ%
(i) \Ropt (Type modification)

ii) Stem (Branching pattern, modification)

|||) Leaves (Type, phyllotaxy, venation, modification)

) o ogy of Angiosperms :
(i) Infloresence (Types : Racemose, Cymose & Special)
(ii) Flower (Types, parts of flower)

(iii) Fruit (Types)

Study of Anatomy of primary structure in :
(i) Dicot: Root, stem & leaf eg. Sunflower

(ii) Monocot : Root, stem & leaf eg. Maize
Study of Anatomy of secondary structure in Dicot stem eg. Moringa

Study of Anamolous secondary growth in stems of :
(i) Bignonia
(ii) Boerhaavia

(iii) Dracaena

10) Study of Anamolous secondary growth in root eg. Beet

16



[Time 5 hours]

Quel:

Que 2:

Que 3:

Que 4 :

Que5:

Que6:

GONDWANA UNIVERSITY
GADCHIROLI
SEMESTER SYSTEM PATTERN SYLLABUS

FOR

B.Sc. BOTANY
B.Sc. Part |

SEMESTER -1l
PRACTICAL
Based on Theory Papers of Semester-Ii

[Marks — 30]

Identify & classify the given Pteridophytic material [A]( W i mg 2 marks, Slide 04 marks

/\
(7 %

/ \
Identify & classify the given Gymnospermic materléQ[B /}‘ertlng 2 marks,

Slide preparation 2 marks) N
\\ )

&
Explain the vegetative morphology of glv%spermic material [C]
- \\ /

\\,
\/“

preparation 2 marks)

Prepare double stained permanen{ bgr(t/s of the given Angiospermic
material [D] and identify giving c{ﬁgﬁps ic characters ]( Writing 3 marks, Slide

preparation 3 marks)
\ Q

rk and characters 1/2 mark

Spotting - Identificatio
E) Pte ridophyta[:ij:*\

F) PaIeobo;a\i?:

G)  Gymnosperm

H)  Vegetative Morphology of Angiosperm

) Reproductive Morphology of Angiosperm

J) Anatomy

Practical Record........... 02
Excursion Report......... 02
Vice-voce .....................02

Note : Well labelled diagrams are expected wherever necessary

04 marks

04 marks

06 marks

06 marks

06 marks

17



