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B H A V N A G A R     U N I V E R S I T Y

BHAVNAGAR   .  (   GUJARAT   )
Detailed   Curriculum  of  Second  Year. B . Sc .
B O T A N Y
Inforce From-2007
Content of  the Curriculum has been designed on Annual pattern. There  shall  be  three theory paper .
Botany B-201   (Viruses,Bacteria,Algae,Fungi,Lichens,Bryophytes,Pteridothytes,Gymnosperms,paleobotany)
Botany B-202   ( Morphology, Systematic botany ,  taxonomy ,Economic botany , Ethnobotany & Horticulture ) 
Botany B-203   ( Plant anatomy , Embryology , Cytology , Genetics ,Plant physiology and Plant ecology )
Each Theory Paper  is  covered  in  3  lectures per  week.There shall be three practicals  per week.
The   University  Theory  examination  comprise  of  3  theory  papers.
Each   theory  paper  shall  be of  2 hours duration  and   carry  75  marks .

The university   Practical  examination  comprise  of   3  practical.

Each  practical  shall  be  of  5  hours  duration  and  shall  carry  25  marks .

Botany subject
   
   Theory Marks
Practical Marks
      Total Marks


Paper B-201


75


25


100

Paper B-202


75


25


100

Paper B-203


75


25


100


Total Marks          

225


75


300


There shall   be  local  excursion   and  Botanical  study  tour  for  the study  of  Plants. 
   ( Including visit  to  Plant  science based  Research  institutes  and  Government   institutions.)
    Students   shall   have  to  submit  field  report / Tour  report  in  their  Journal.
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 BHAVNAGAR UNIVERSITY, BHAVNAGAR (GUJARAT ) 
            DETAILED   CURRICULUM   OF  S . Y. B. Sc.   BOTANY   Effective   from  June – 2007
--------------------------------------------------------------------------------------------------------------------------------- 

BOTANY  PAPER  B - 201
( Viruses,Bacteria,Algae, Fungi,Lichens,Plant pathology,Bryophytes, Pteridotphytes, Gymnosperms,Paleobotany )
Unit-1 : 









 ( 19 lectures )

VIRUSES :
( 03 Lectures )

- General characters ,  Effects  of  viruses  on  Plants .( external symptoms )  
BACTERIA :  
( 03 Lectures )

- Gram staining Bacteria , Photosynthetic  Bacteria .


ALGAE : 
( 13 lectures )    - 
- Classification ( As per  F.E. Fristch , 1945 ), Occurrence and distribution , 
- Thallus organization and life histories of  following algae belonging to various    classes:

  Cyanophyceae : 
Oscillatoria
 Chlorophyceae :   
Chara  ,  

  Xanthophyceae  : 
Botrydium
 Rhodophyceae  :  
Batrachospermum
Unit-2 :   








           ( 19 lectures )
FUNGI :
( 12 lectures )
- Classification( As per Ainsworth,1973 ) - Occurrence  and distribution ,
- Thallus organization ,and life histories  of  following Fungi belonging to various classes:

  Mastigomycotina :  
Phythium
Zygomycotina :               Pilobolus 
  Ascomycotina : 
Penicillium
Basidiomycotina : 
Polyporus.
PLANT PATHOLOGY : ( 03 lectures )

- Fungal diseases :Symptoms , causal organism, disease cycle and disease control
  of  White  rust of crucifers.
LICHENS : 
( 04 lectures )
- Nature  of  lichens  thallus, Kinds of  lichens.
Unit-3 : 








( 19 lectures ) 

BRYOPHYTES : ( 09 lectures )

- General characters,- Classification ( As per G.M. Smith ,1955 ) :

- Occurrence and distribution ,Thallus  organization , and  life history and  

  alternation of generation   of  following Bryophytes  belonging to various classes:

  ( Developments of organs are excluded.)
   Hepaticae :  
Riccia .    
 Anthocerotae  :    Anthoceros.
PTERIDOPHYTES: ( 10  lectures )

- General characters , Classification ( As per G.M.Smith ,1955) ,
- Occurrence  and  distribution ,anatomy ,  reproduction , life history  and 
  alternation of generation of following Pteridophytes belonging to various divisions. 
  ( Developments of organs are excluded. )

  Calamophyta :  Equisetum  
Pterophyta :
 Marsilea.
UNIT-4 :








( 18 lectures )

GYMNOSPERMS: ( 12  lectures )

- General characters

- Classification ( As per Chamberlain ,1935 ) 

- Anatomy , reproduction , life history, alternation of generation   of following  gymnosperms.
  ( Developments of organs are excluded. )

  Coniferales : 
 Pinus  

Gnetales :
Gnetum
PALAEOBOTANY:(  6  lectures )

- The   fossilization   process. 


- Types  of  fossils. 
BOTANY PAPER  B – 202

(  Morphology,  Systematic botany , Angiosperm  taxonomy ,  Economic botany , Ethno botany  &   Horticulture )  
UNIT-1 : 









(19 lectures )
MORPHOLOGY : ( 06 lectures )

- Morphology of Leaf apex:

  Acute,  Obtuse ,  Acuminate, Cuspidate, Emerginate , Cirrhose,  Apiculate .

- Morphology of  Fruit  :  Simple , aggregate and composite fruits.

SYSTEMATIC  BOTANY : ( 13 lectures )

- Introduction to  ICBN ( International  code  of  Botanical  nomenclature )

- Introduction   to  Botanical  survey of  India , 

- Herbarium techniques, Computer Herbaria (  e - Herbaria ) :  A Brief account.

- Botanical   gardens  of  India
UNIT -2  








( 19 lectures )
ANGIOSPERM TAXONOMY: ( 19 lectures )


- General  characters , floral  structure , floral  formula , floral  diagram and
  common   examples  of  economic  and  ethnobotanical  important  plants of
  following   families: ( Classification according  to Bentham & Hooker’s classification system . )

1.  Anonaceae            2.  Meliaceae              3.  Caesalpiniaceae     4.  Asteraceae.   
5.  Sapotaceae.          6.  Asclepiadaceae    7.  Bignoniaceae          8.  Verbenaceae  
9.  Euphorbiaceae    10.  Liliaceae   
UNIT-3 









(19 lectures )

ECONOMIC BOTANY: 

Pulp  and  paper industry: ( 03 lectures )
- Manufacture of pulp, Manufacture of paper , paper industries in   India.

Natural Rubber ( Hevea brasilensis): ( 03 lectures )
- Rubber plantation in India, Tappering and collection of latex, Raw rubber , Uses of rubber.

Timber  : ( 03 lectures )

- A  general  account  ,  properties  and   uses  of  following  plants .

  Tectona ( Sag ) , Dalbergia ( Sisam ) , Adina ( Haldarvo ) , Acacia ( Desi baval)
Food and  beverages : ( 04 lectures )

- Cereals       ( wheat ,rice ,maize ), 

- Pulses        ( gram , green gram , pea ),

- Vegetables ( Onion, potato, cabbage, Brinjal, tomato) .
- Beverages  ( Tea ,Coffee, cocoa )

Medicinal plants :( 04 lectures )

- A  brief account of  plant drugs and their chief constituents used in medicine 
                            Adhatoda ( Ardusi) , Ocimum ( Tulsi), Withania ( Ashwagandha) , Tinospora (Galo) , 
 Aloe ( Kunvarpathu).
Plant Fibres  :   ( 02 lectures )
- A  brief  account  of  plant  fibers
  Gossypium ( Cotton ), Cocos  ( Coir ), Crotalaria ( Jute ) . 
UNIT-4 








( 18 lectures )
ETHNOBOTANY: ( 09 lectures )


- Introduction, Brief account of ethnobotanical studies in Gujarat state.


- A Brief account of following important plants:
Terminalia chebula,Cassia fistula , Phyllanthus embellica, Azadirachta indica, Madhuca  indica.
HORTICULTURE : ( 09 lectures )
-  General Introduction, definition and scope, utility aspects,
-  Garden implements and accessories .
-  Seasonal  and  perennials  growth  of  Ornamental plants  in  our  locality.

BOTANY  PAPER  B - 203  

                   (  Plant anatomy , Embryology , Cytology , Genetics, Plant physiology , Plant ecology )
Unit -1  









(19 lectures )

 PLANT  ANATOMY :   

Organisation of the higher plant body : ( 14  lectures )
- The shoot and root systems variation in habit and longevity, environmental  influences. 
- Shoot apical meristem. Root apical meristem , lateral meristem and  their functions.

- Epidermal , Mechanical , and secretary Tissue system.

Anomalous secondary growth : ( 05  lectures )
- Anomalous primary structure  of  Nyctanthus stem. Medullary  bundles in Boerhavia  stem.
- Anomalous secondary  growth  in  Tinospora and Beet root
UNIT -2       








(19 lectures )
 EMBRYOLOGY: (  19  lectures )

- Structure of anther, Microsporogenesis, Formation of pollen grains. ( Male gametophyte )
  Pollen germination , Pollen tube growth.

- Structure of Pistil, Megasporogenesis,  embryo sac and  its  types. ( Female gametophyte )
- Pollination , Fertilization , Double fertilization, apomixis , 
- Development of endosperm and embryo in Monocots and  dicots
UNIT -3       








(19 lectures )
CYTOLOGY 
(  09  lectures )

- A typical plant cell ,General account of  plant cell  .
- Ultra structure  and  functions of  Chloroplast  and  Cellwall .
 

- Ultra structure , models and  functions of  Plasma membrane.
GENETICS  
( 10  lectures )
- Mendelism , Monohybrid and dihybrid   ratio , Interaction of genes : 
 Complementary, Supplementary , Duplicate  and  epistatic genes ,Multiple alleles  in  plants.
UNIT -4       








(18 lectures )
PHYSIOLOGY ( 09  lectures )


-  Phototropism, Geotropism ,Hydrotropism  Chemotropism  and  their   reaction  mechanism.
-  Seed  dormancy and germination.
ECOLOGY  ( 09 lectures )

-  Climatic ,  edaphic  and  biotic  factors  influsing  the growth  of  plants. 
-  Ecological  classification  of  plants . External   features of  Hydrophytes and  Xerophytes. 

PRACTICALS OF PAPER  B - 201

 ( Viruses,Bacteria, Algae,Fungi,Lichens,Plant pathology Bryophytes,Pteridotphytes, Gymnosperms,Paleobotany )

Practical study  of  following types  through  available  Fresh / preserved materials, Permenent slides, charts, and models.
  1. Study of Viruses :
Leaf curl of Papaya , Yellow vein mosaic of Bhindi.

  2. Study of Bacteria : 
To stain and study Bacteria ( Gram’s stain )

  3. Study of Oscillatoria:
Classification ,Thallus , Reproductive structures.


  4. Study of  Chara  : Classification , Thallus  Apex, Sex organs.

  5. Study of  Botrydium
: Classification , Thallus , Reproductive structures.


  6. Study of  Batrachospermum :
Classification , Thallus , Reproductive structures.


  7. Study of Phythium :
Classification , Thallus , Reproductive structures.


  8. Study of  Pilobolus :
Classification , Thallus , Reproductive structures.


  9. Study of  Penicillum : Classification , Thallus , Reproductive structures.


10. Study of  Polyporus. : Classification , Thallus , Reproductive structures.


11. Study of  Whist rust of crucifers:  Symptoms , causal organism.  

12. Study of  lichens : Permanent slides / specimens of  lichens.

13. Study of  Riccia . Classification, Thallus , Anatomy of Thallus ,Antheridia ,Archegonia and Sporophyte . 


14. Study of  Anthoceros. : Classification, Thallus, Anatomy of Thallus ,Antheridia, Archegonia and Sporophyte . 

15. Study of  Equisetum :  Classification , External features of plant , Anatomy ,Spore producing organs.


16. Study of  Marsilea. : Classification, External features of plant ,Anatomy , Spore producing organs.
 

17. Study of  Pinus : Classification , Anatomy  , Male –Female cone. 

18. Study of  Gnetum:  Classification , Anatomy  , Male –Female cone.  

19. Study of  Fossils : Permenant slides / specimens.
PRACTICALS ON PAPER  B – 202

      ( Morphology,Systematic botany , Angiosperm taxonomy ,Economic botany ,Ethno botany &Horticulture ) 
Practical study  of  following types  through  available  Fresh / preserved materials, Permenent slides, charts, and models.
 1. Study of Leaf apex :  
Acute, Obtuse , Acuminate, Cuspidate, Emerginate , Cirrhose, Apiculate 
 2. Study of Fruits  :    
Legume, Follicle, Siliqua, capsule, Caryopsis, Achene, Nut ,Samara, Cremocarp, Carcerulus, Drupe ,Pome , Berry , Pepo, Hesperidium,  Etaerio of  achenes , Etaerio of Follicles, Etaerio of Berries ,  Sorosis,  Syconus

 3. Demonstration  of  Herbarium  techniques for preparation of Herbarium , Computer Herbaria ( e- Herbaria ) 
 4.  Study of  family  - 
Anonaceae   
(  Teachers may select plant species available in their locality.)
 5   Study of  family -
Meliaceae     
(  Teachers may select plant species available in their locality.)
6.  Study of  family -
Caesalpiniaceae (  Teachers may select plant species available in their locality.)
7.  Study of  family -
Asteraceae. (  Teachers may select plant species available in their locality.)
8.  Study of  family - 
Sapotaceae.  (  Teachers may select plant species available in their locality.)
9.  Study of  family -
Asclepiadaceae  (  Teachers may select plant species available in their locality.)
10. Study of  family- 
Bignoniaceae    
(  Teachers may select plant species available in their locality.)
11. Study of  family-
Verbenaceae  
(  Teachers may select plant species available in their locality.)
12. Study of  family-  
Euphorbiaceae (  Teachers may select plant species available in their locality.)
13. Study of  family-
Liliaceae  (  Teachers may select plant species available in their locality.)
14. Study of  economic botany of  Paper and Rubber
15. Study of  economic botany of Timber  :   
 Sag , Sisam , Haldarvo , Desi baval

16. Study of  economic botany of  Food and beverages :






 wheat ,rice ,maize , gram , green gram , pea , Onion, 






 potato, cabbage,brinjal, tomato, Tea ,Coffee, cocoa .
17. Study of economic botany of Plant Fibres  :   
  Cotton , Coir , Jute . 

18. Study of economic botany of Medicinal plants :  Ardusi , Tulsi, Ashwagandha ,Galo , Kunvarpathu.

17. Ethnobotanical  study of plants :      

   Harde ,Garmalo ,Ambla ,Limdo ,Mahudo.
18. To study of  methods for garden implements , maintenance and its accessories . 

19. To prepare  a list of plants used as ornamental plants with  seasonal  and perennials growth  in our locality.

PRACTICALS ON PAPER  B – 203
Practical study  of  following types  through  available  Fresh / preserved materials, Permenent slides, charts, and models.
1. To Study  of  Permanent   slides  showing L.S. of The shoot apex

2 . To Study of   Permanent   slides  showing  L.S. of The root apex

3. To Study of  Epidermal t issues :  epidermis ,  stomata .
4. To Study of  Epidermal  :  Different  types of   trichomes  and  hairs.

5. To Study of   Mechanical  Tissue system. 
6. To Study of secretary Tissue system.: Glands , Nectaries  .
7. To Study of  secretary Tissue system.: Resin and oil ducts ,  Laticiferous  ducts . Hydathodes .
8. To Study of Anomalous secondary growth in  Nyctanthus stem.

9. To  study Anomalous secondary growth  in   Boerhavia  stem.

10 To  study  Anomalous secondary growth  in  Tinospora  root . 

11. To study  Anomalous secondary growth  in  Beet root .
12. To study  structure of  anther, pollen grains and  pollen germination.( Permanent  slides   and methods)
13. To study Permenant  slides  of  ovules.

14. To study Permenant  slides  of  embryo sac .

15. To study Permenant  slides  and mounting of  embryo in Monocots  and  dicots
16. To study of electron micrograph of typical plant cell , Chloroplast. and models of Plasma membrane.

17. To demonstrate geotropism by clinostate.
18.  To study of external features of Hydrophytes and xerophytes.
19.  To  submit  a  field  report  of  local excursion , Botanical study tour . 

Reference books in English for study of Botany : 
Vasishtha ,B . R .



BOTANY FOR DEGREE STUDENTS : ALGAE.

Vasishtha, B . R .



BOTANY FOR DEGREE STUDENTS  : FUNGI. 

Dubey, H.C.



BACTERIA ,  VIRUSES AND FUNGI.

Vasishtha, B . R .  



BOTANY FOR DEGREE STUDENTS :  BRYOPHYTES.

Vasishtha, P . C . 



BOTANY FOR DEGREE STUDENTS : PTERIDOPHYTES.

Vasishtha P . C . 



BOTANY FOR DEGREE STUDENTS : GYMNOSPERMS.

Gangulee, Das &, Dutta.  


COLLEGE  BOTANY   Vol  I.

Gangulee.H.C. & Kar ,A.K. 


COLLEGE  BOTANY   Vol  II.

S.K.Mukherji 



COLLEGE  BOTANY   Vol  III.

Dutta ,A.C.



BOTANY : FOR DEGREE  STUDENTS.

Sutaria, R. N.



SYSTEMATIC BOTANY.

Pandey, B. P.



PLANT ANATOMY.

Fahn.A




PLANT ANATOMY.

Devlin withalm



PLANT PHYSIOLOGY

Salliabury & Ross



PLANT PHYSIOLOGY

Bhatt ,D.C.& Mitaliya ,K.D.


TEXTBOOK  OF  ANGIOSPERM TAXONOMY.

Jain,S.K.




ETHNOBOTANY

Vishnu  swarup 



ORNAMENTAL HORTICULTURE

Ramawat , K.G.



PLANT  BIOTECHNOLOGY.

Sharma , P.D.



ECOLOGY  &  ENVIRONMENT.

Odum , E. P.



ECOLOGY 

Gupta,  P.K.



GENETICS

Sambhamurthy,A.V.S.S & Subramanyam,N.S.
A  TEXTBOOK  OF  ECONOMIC BOTANY

Bhojwani,S.S. and
Bhatnagar,S.P.

EMBRYOLOGY OF ANGIOSPERMS

Kumar &  Bendre 



PRACTICAL BOTANY : Vol . I  &  Vol. II .
Reference books in Gujarati for study of Botany : 
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