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BHAVNAGAR  UNIVERSITY

BHAVNAGAR 
Third Year. B . Sc .

BOTANY

In force from June – 2008 


  Content of  the  curriculum has been designed on Annual pattern. There  shall  be  Five theory  papers  and  Four  practicals . There  shall  be Three theory lectures  per  paper in a week and   Four  Practicals  in a week set up by department.

The  university  theory  examination  comprise  of  5  theory  papers, each  theory  paper   shall  be of  2 hours duration  and  carry  75  marks .  18 hours duration of the university   Practical  examination . There shall be four  practical paper in  examination , Each  practical  paper  of  4½  hours and  total 125  marks .

                                        
  Botany subject     Theory Marks  
Each Practical Papers
      Practical Marks    Total Marks

  Theory paper                                          Duration 4½ hours






 [ Total :18 hours ]

   Paper B-301

75


Paper   I

30



   Paper B-302

75


Paper  II

30



   Paper B-303

75


Paper III

30



   Paper B-304  

75


Paper IV

35



   Paper B-305

75

  Total Marks           
375





125

500

There  shall  be Botanical  study tour  in  any  part  of  India  for  the  study  of  plants.  (   Including  visit  to Forest , Coastal  vegetation study ,, Research  institutes  and  Government  institutions.) . Students must have to joined  the study  tour and  prepare  study  tour  report. 


   Students   must   submit a  field / Tour  report , 15  herbarium sheet of common plants
in practical examination. Each herbarium sheet should reflect the skill of herbarium preparation by the student. Students  shall  submit  their  duly  certified  journals  for inspection at  the  time  of  university  practical  examination.
BOTANY  PAPER  B - 301
     [ Viruses, Algae, Fungi ,Plant pathology, Bryophytes ,Pteridophytes, Gymnosperms , Paleobotany  ] 

Unit-1 : 
                                                                                           (18 lectures)

VIRUSES : 
Properties and Nature ; Effects  of  viruses  on  Plants .( Internal symptoms ) ;


Methods of  Transmission ; Structure of  TMV.
ALGAE :
General characters of Algae ; diversified habits ( terrestrial, freshwater, marine);


Classification ( As per  F.E. Fristch , 1945 )Thallus organization; cell structure; 


reproduction (vegetative, asexual, sexual) and life histories of  following algae


belonging to various  classes:  


Cyanophyceae
: Gloeocapsa
 Chlorophyceae
: Coleochaete ,


 Phaeophyceae
: Sargassum
 Rhodophyceae
: Polysiphonia
Economic importance of algae

Unit-2 :        







       ( 19 lectures )
FUNGI : 
General characters of fungi; classification( As per Ainsworth,1973 ). 
Economic importance of fungi in industry, medicine and as food;



Cell structure; reproduction (vegetative, asexual, sexual);


life histories  of  following Fungi .


Phycomycotina :        Peranospora 
Ascomycotina : 
Peziza , 


Basidiomycotina : 
Puccinia,
Deuteromycotina: 
Alternaria
PLANT PATHOLOGY : 


Brief account;Virus , Bacteria and Fungi as pathogens,



Bacteria causes plant disease; Citrus canker.



Plant diseases : the study about pathogen, symptom, control of following Plant 


diseases



Red rot of Sugarcane, 
Tikka disease of ground nut ,


 Brown spot of Rice, 

Early blight of Potato.
Unit-3 : 








      ( 19 lectures ) 

BRYOPHYTES : 


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



Occurrence and distribution ,Thallus  organization ,  life history ;  alternation of 


generation of  following Bryophytes  belonging to various classes: 


( Developments of organs are excluded.)



Hepaticae :  
Plagiochasma .    Musci  :   Sphagnum.
PTERIDOPHYTES:


General characters , Classification ( As per G.M.Smith ,1955) ,Occurrence  and  distribution ; anatomy ; life history ; alternation of generation of   following pteridophytes .(Developments of organs are excluded. )



Psilophyta : Psilotom  ,    Lycophyta : Isoetes ,     Pterophyta : Azolla.  
UNIT-4 :








       ( 19 lectures )
GYMNOSPERMS:

 

General characters- Classification ( As per Chamberlain ,1935 ) - Anatomy , 


reproduction , life history, alternation of generation   of following  gymnosperms.  

( Developments of organs are excluded. )



Gnetales :
Ephedra ,

Ginkgoales : Ginkgo
PALAEOBOTANY:


Types  of  fossils. – 


Detailed study of fossil types :



Cardiocarpous , Cordianthus , Calamitis.,
BOTANY PAPER  B – 302

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








        (18 lectures )
CLASSIFICATION SYSTEMS:
Outline  of  Bentham  &  Hooker , Hutchinson  and Engler-Prantle  system of 

classification  and its merit and demerits.
MORPHOLOGY :  
Leaf margin : Entire ,Undulate ,Crenate, Serrate,Spinous

Leaf surface ; Glabrous , Rough ,Glaucous , Spiny , Hairy.

Anther’s filament attachment ;  Basifixed , Adnate , Dorsifixed ,Versatile.

Types of  stigma.: Capitate, Plumose , Discoid , Dumbel shaped, Bifid.
SYSTEMATIC  BOTANY : 
ICBN ( International  code  of  Botanical  nomenclature ) 



Botanical  nomenclature : Principles and rules;type concept ; principle of priority.



Taxonomic tools: Recent Herbarium Techniques, Herbarium ; floras. 


Methodology of plant image in computer. Computer Herbaria (  e - Herbaria )


National Research institutes of plant sciences in India.
 UNIT -2  








       ( 19 lectures )
ANGIOSPERM TAXONOMY: 

Classification; 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 . )



families  of Angiosperms: 

Nymphaceae.  Brassicaceae  Capparaceae. Portulacaceae. Tiliaceae.
Rhamnaceae.  Moringaceae  Mimosae  Lythraceae. Cucurbitaceae, Apiaceae.
      Goodeniaceae, Plumbaginaceae, Convolvulaceae,.Solanaceae, Acanthaceae,

Lamiaceae,  Amarantaceae., Moraceae
UNIT -3  








      ( 19 lectures )



Classification; 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 . )



families  of Angiosperms: 

Cannaceae, Musace, Commelinaceae, Poaceae.C yperaceae.


PHARMACOGNOSY:
Defination and scope of Pharmacognosy ; Systematic method of drug study.



Study of folloing drug plants:



(source,family,geographical distribution,chemical constituents and uses.)



a.
Carbohydrate and related drugs: Gum Arabic,Bara gokhru.



b.
Lipid drugs: Ground nut oil,Sesame oil.



c.
Volatile oil drugs: Tanner’s cassia(Awal) , Chebulic myrobalan (Harde)



d.
Resin drugs: Ginger,Guggul.



e.
Alkaloid drugs:Nux vomica-( Zer kochala), Mexican poppy-( Darudi)
UNIT -4  




                                                 ( 19 lectures )
ECONOMIC BOTANY: 


Spices and flavouring materials., 



Natural dyes and pigments. 
ETHNOBOTANY: 


Ethnobotanical studies of following important plants:



Terminalia bellirica , Acacia nilotica , Butea monosperma, Aegle  marmelos , 


Andrographis paniculata.
HORTICULTURE : 

Horticulture - Scope, components, production practices of ornamentals(foliage, 


shrub, tree and climber, hedge),

Bonsai technique.


Landscaping - Principle, planning, type of plant material, new concepts.



Vegetative  propagation - Concept, methods, advantages and applications.



Fertilizers- Organic, compost, Green manuring ; general  hints on using fertilizers.


Floriculture - Concept, components, scenerio and advantages in India, production 


and post harvest practices for   tuberose, gladiolus, and rose.
BOTANY  PAPER  B - 303
( Plant ecology & Environmental science, Plant anatomy and Plant embryology )
UNIT -1  








        ( 18 lectures )
PLANT ECOLOGY



Introduction, Scope of ecology, Sub-division of ecology.



Ecosystem : Concept of  Ecosystem; Different types of ecosystem.Biotic and 


Abiotic components of ecosystems.Energy flow in ecosystem-single channel flow 

models.
Productivity of Ecosystems-Primary productivity,secondary productivity 


and net productivity.measurement of primary productivity.



Soil : Definition,  origin, profile and various components of soil complex.
UNIT - 2  








       ( 19 lectures )


Community ecology:
Methods - study of communities:



Floristic method; Physiognomic method-Raunkiaer’s life form methods



Phytosociological methods-Quadrat method,line transect,belt transect method.



Characters used in community structure.



A. Analytical characters 1. Qualitative method
2. Quantitative method



B . Synthetic characters



Plant succession. 



Causes, basic types, general process.
Various stages : Hydrosere and Xerosere 


Climax- mono-climax  theory, poly-climax theory and climax pattern hypothesis. 
                        Ecological adaptation of plants ;  
UNIT -3  








      ( 19 lectures )


Environmental Pollution and Treatment : 



Air  pollution; water pollution; Noise pollution



Remote Sensing. –Introduction ;photogrammetry;Application of Remote Sensing 


in Agricultural Analysis, Forestry and natural calamities;. GIS. 



Plant Biodiversity : Concept ; Value of biodiversity; biodiversity at national 


level
biodiversity in ecosystem functions and stability.
in–situ , ex-situ conservation : Principles and practices; botanical gardens,


National Bureau of Plant Genetic Resources 
(NBPGR),


Indian Council of Agricultural Research (ICAR),



Wild life : Conservation and  management.
UNIT -4  








       ( 19 lectures )
PLANT  ANATOMY :   



Nodal anatomy ; Abscission;Types of  Stomata



Anatomy of  root.(maize, Canna , Orchid )


Anatomy of  leaf : ( Mangifera , Maize )


Anomalous secondary growth in stem ( Salvadora , Bignonia  , Dracaena ).

EMBRYOLOGY:




Pollen-stigma interaction; 


Characters of  Pollen grains; 


Types of ovules ,Types of Embryo.
BOTANY  PAPER  B - 304
( Cell biology ,Genetics, Molecular biology, Plant breeding , Biotechnology
Biostatistics ,Bioinformatics )
UNIT -1  
                                                     




( 18 lectures )
CELL BIOLOGY :


An overview of cell organization; 


Structure of pro-and eukaryotic cell.



Structure and functions of Nucleus, Chromosomes, Endoplastic reticulum , 


Golgi complex, Mitochondria,ribosomes, lysosomes.



Cell cycle and cell division.
UNIT -2  
                                                      




( 19 lectures )
GENETICS:



Interaction of genes;Inhibitory genes, Lethal genes , polymerism,



Linkage and crossing over ; Cytoplasmic  inheritance in plant.



DNA- Experiment of  Griffith ,Avery , Macleod and McCarthy , Hershey and  


Chase that proved DNA is the genetic material



RNA- Experiment of Fraenkel-Conrat  that  proved RNA is the genetic material.



Structure and  types  of  DNA and  RNA.



Genetic   code  and its properties.



Replication of   DNA :

UNIT -3  
                               




       ( 19 lectures )
MOLECULAR  BIOLOGY


Protein synthesis ; Transcription of  DNA , Translation of RNA , 
DNA-
polymerase. RNA-polymerase. polyribosome. 



Mutation - gene mutations.; Operon hypothesis , lac operon.
PLANT BREEDING


Methods and objectives of plant breeding;



Hybridization: Pedigree and bulk methods.Procedures in hybridization;



Hybridization techniques.Importance  in crop improvement and its limitations.

UNIT -4  
                                                                  

       ( 19 lectures )
PLANT BIOTECHNOLOGY



Introduction ;  its applications in Medicine, agriculture and  industry. 



Tools and techniques of recombinant DNA technology



Tissue culture techniques:Background and prerequisites:



laboratory facilities, types of culture, nutritional media-composition, 



initiation and maintenance of cultures.callus cultures;; Transgenic plants.
BIOSTATISTICS:



Importance of  statistical methods in  Biological Measurements; Regression,


Probability. Chi-squaretest . Standard deviation.,  Correlation coefficient. 


Computer –hardware /software (CPU and other peripheral  devices).


Statistical analysis. Application of computer in statistical data processing;  

BIOINFORMATICS



Introduction  to bioinformatics; Principles and procedures.



Use of nucleic acid and  protein data banks– NCBI, SWISSPORT. 


Genome analysis  and   phylogenetic   prediction.
BOTANY  PAPER  B – 305
( Plant physiology and Bio-chemistry)
UNIT -1  
                                                                  

       ( 19 lectures )
PLANT PHYSIOLOGY 


Introduction : The scope of Plant Physiology



Translocation of water ; Diffusion, Imbibition ,Osmosis,Plasmolysis. 



Transpiration : The ascent of xylem water, Roots, Soil and the uptake of water; 


Absorption of water by roots.



Plants and Inorganic Nutrients : The essential nutrient element; Nutrient roles and 


deficiency symptoms; Absorption of mineral salts.



Translocation : Path, experimental proof and mechanism, composition in phloem. 

UNIT -2  
                                                                  

       ( 19 lectures )


Photosynthesis



Bio-chemical mechanism of photosynthesis; Phosphorylation(cyclic, noncyclic)


light and dark reactions( C3 - C4 cycle), CO2 – fixation, Crassulacean Acid 


Metabolism.



Respiration



Aerobic and anaerobic respiration; 



Mechanism of respiration.Glycolysis , krebs cycle,oxidative phosphorylation,



Pentose phosphate pathway


Respiratory quotient



photorespiration

UNIT -3  
                                                                  

       ( 19 lectures )


Growth and development


Plant growth , growth curve ,measurement of growth. factor affecting growth.


Plant Growth regulators.


Structure,function ,bioassays, physiological roles and applications of Auxin, 


cytokinin, gibberellin, abscissic acid, ethylene .florigen.


Photoperiodism.; Vernalization  ;Fruit ripening    

UNIT -4  
                                                                  

       ( 18 lectures )
BIOCHEMISTRY 


Carbohydrates : Classification , structure and properties .



Lipids : Classification , structure and properties . 


Proteins : Classification , structure and properties  ; Amino acids,


Lignins, – structure and properties. 



Chromatography : Separation and characterization of biomolecules using paper 


chromatography
BOTANY   PRACTICAL -1
Based on Paper  B - 301

Practical study  of  following types  through  available  Fresh / preserved materials, Permenent slides, charts, and models.
1. To study Classification ,thallus structure; reproductive organ  of  : 
Gloeocapsa
2. To study Classification ,thallus structure; reproductive organ  of  : 
Coleochaete ,
3. To study Classification ,thallus structure; reproductive organ  of :  
Sargassum
4. To study Classification ,thallus structure; reproductive organ  of :  
Polysiphonia
5. To study Classification ,thallus structure; reproductive organ  of  :
Peranospora 



6. To study Classification ,thallus structure; reproductive organ  of  :
Peziza , 

7. To study Classification ,thallus structure; reproductive organ  of  :
Puccinia,


8. To study Classification ,thallus structure; reproductive organ  of  :
Alternaria
9. To study symptoms  of  TMV.


10. To study symptoms of  Citrus canker.

11. To study symptoms and causal organism of plant diseases: 
Red rot of Sugarcane 

12. To study symptoms and causal organism of plant diseases: 
Tikka disease of ground nut
13. To study symptoms and causal organism of plant diseases: 
Brown spot of Rice

14. To study symptoms and causal organism of plant diseases: 
Early blight of Potato.

15. To study Classification ,thallus structure; reproductive organ  of  
Plagiochasma
16. To study Classification ,thallus structure; reproductive organ  of   
Sphagnum.

17. To study Classification ,thallus structure; reproductive organ  of  
Isoetes 
18. To study Classification ,thallus structure; reproductive organ  of  
Azolla.  

19. To study Classification ,thallus structure; reproductive organ  of :
Ephedra ,Ginko 

20. To study of fossils :  Cordianthus , Corditales, Calamitis .
BOTANY   PRACTICAL -I1

Based on Paper  B - 302
Practical study  of  following types  through  available  Fresh / preserved materials, Permenent slides, charts, and models. (  Teachers may select plant species available in their locality for the study of families..)
To give  Outline  of  Bentham  &  Hooker  system of classification.
(as per families in  syllabus)

1.
To study of family: 
a..  
Nymphaceae. 


b.   
Brassicaceae
2.
To study of family 
a.  
Capparaceae.


b.  
Portulacaceae.  
3.
To study of family 
a. 
Tiliaceae.


b.  
Rhamnaceae. 
4.
To study of family 
a. 
Moringaceae


b.
Mimoseceae   

5.
To study of family
a.
Lythraceae  


b. 
Cucurbitaceae
6.
To study of family 
a. 
Apiaceae.


b..
Goodeniaceae

7.
To study of family 
a.  
Plumbaginaceae

b. 
Convolvulaceae.
8.
To study of family 
a
Solanaceae


b.
Acanthaceae



9.
To study of family 
a
Labiataae


b.
Amarantaceae.
10.
To study of family 
a.  
Moraceae 


b.  
Cannaceae  

11.
To study of family
 a. 
Musaceae.


B.
Commelinaceae
12.
To study of family 
a. 
Poaceae


b. 
Cyperaceae
13.
To study morphology of:
Leaf margin and leaf surface ; As per theory
14.
To study morphology of:     Anther’s filament attachment &  stigma.: As per theory
15.
a.
To prepare herbarium sheet by using Herbarium Techniques


b.
To scan  the plant image and prepare its data  in computer  by  using scanner. 

16.
To study  about botanical name , source , family, chemical constituents and uses.of 

Gum Arabic, Bara gokhru. Ground nut oil, Sesame oil. Tanner’s cassia (Awal) , 

chebulic myrobalan (Harde), Ginger, Guggul.,Nux vomica- ( Zer kochala), Mexican poppy-( Darudi).
17.
To study  about Spices - flavouring materials – 

Hing,Amba haldar, Aadu, Kesar, Laving,Tamal patra ,Kala mari, Elaichi, Fudina, Mito limdo, 

18.
To study  about Natural dyes and pigments : 

Haldar, katho, parijatak, kesudo, galgota, gali(indigo)
19.
To study  about Ethnobotanical studies of following important plants:


Terminalia bellirica,Acacia nilotica Butea monosperma,Aegle marmelos, Andrographis paniculata.

20.
To study Vegetative  propagation of  rose and bougainvillea  by stem cutting.
BOTANY   PRACTICAL -I1I

Based on Paper  B - 303

Practical study  of  following types  through  available  Fresh / preserved materials, Permenent slides/ charts/ models/ field study. (  Teachers may select plants available in their locality for the practical uses.)
1.
a.
To prepare a list of common plants occurring in the grassland community

b.
To determine the minimum size of quadrat by species area cueve method.

2.
To determine the frequency and frequency classes of  various species occurring in a given 
area  by  quadrat  method .
3.
To determine the frequency and frequency classes of  various species occurring in a given 
area by line transect  method .

4.
To determine the frequency , frequency classes and relative frequency  of  various species 
occurring in a given area by belt transect  method .

5.
To determine the density and relative density of  various species occurring in a given area 
by quadrat method .

6.
To determine the abundance and relative abundance of  various species occurring in a 
given area by quadrat method .

7.
To charting of different species in the grassland.(Chart method)

8.
To determine frequency , density and abundanse  of  various species shown on graph 
paper.

9.
a. To study uses of ecological apparatus.


b. To determine relative humidity by Psychrometer and wet &dry thermometer.

10.
Estimation of biomass.
11.
a. Rapid tests for given soil samples:Carbonate content,nitrate method,Base deficiency.


b. To determine the soil pH.

12.
To determine the chloride content of a water sample to give rough estimate of salinity.
13.
a.
To classify hydrophytes from your visit to aquatic habitate


b.
To classify Xerophytes from your visit to xeric localities.

14.
a.
To study internal characters of hydrophytes.


b.
To study internal characters of  xerophytes.


c.
To study Halophytes, mesophytes, epiphytes  and parasites.( Specimens/P.S.)
15.
To   study of  double staining method and prepare permanent slides.


(At  least  two slides  must be submit in examination.)

16.
a.
To study  internal  structure  by  transverse section of    Salvadora  stem


b.
To study  internal  structure  by   transverse section  of  Bignonia stem 


c.
To study internal   structure  by   transverse section of   Dracaena  stem.

17.
a.
To  study  internal  structure by  transverse section of   maize  root,

b.
To  study  internal  structure by  transverse section  of  Canna root , 


18.
a.
To study internal structure by  transverse  section  of   Mangifera leaf.


b.
To study internal structure by  transverse  section  of  Maize leaf.

19.
a.
To  study  pollen grains of  Hibiscus ,Datura,Cleome,Canna . 

b.
To study germination of pollen grains

20.
a.
To study different types of  ovules ( P.S.)


b.
To dissect out  embryo from given seed .
BOTANY   PRACTICAL -IV

Based on Paper  B – 304 & 305

Practical study  of  following types  through  available  Fresh / preserved materials, Permenent slides/ charts/ models/Computer / field study. (  Teachers may select plants available in their locality for the practical uses.)
1

To study electron micrographs of : Eukaryotic cell. Nucleus: Endoplastic 



reticulum :Golgi complex: Mitochondria:  lysosomes, 

2

To prepare a slide and study  different stages of  mitotic  cell division in onion root tip .

3

To prepare a slide and study different stages of  meiosis cell division in flower 


bud .

4
a.
To Solve the examples of  Interaction of genes. ( Three examples  )

b.
To solve the examples of Biostatistical method:: Probability :Standard deviation. 
5
a.
To study General awareness of computer systems – hardware and software (CPU 


and other peripheral devices 


b.
Application of computer in statistical data processing;  
6
a.
Experiment of osmosis by using potato osmometer


b.
Experiment that indicate diffusion. 

7.

Experiment that indicate ascent of sap takes place  through the xylem by ringing 


method.

8.
a.
To demonstre the stomatal & cuticular transpiration by four leaves methods.


b.
To demonstrate the rate of transpiration by using ganong potometer.

9.
a.
To observe the rate of photosynthesis under varing carbon dioxide concentration.

b.
To compare the rate of photosynthesis in   Sunlight and shade condition.
10.

To compare the rate of  photosynthesis in different wavelength of light .

11.

Experiment  that indicate CO2 is produced in the  process of Respiration.
12.

Experiment that indicate Anaerobic respiration. 

13.

To  measure growth of stem by arc indicator. 

14.

Experiment that indicate essential factors for plant growth. 

15.

To study measurement of  R.Q. from  given material.

16.

To  study separation of plant pigments by paper  chromatographic technique.

17.

To study biochemical tests for carbohydrates, proteins and lipids.

18.

To perform colour tests for reducing sugar: Glucose

19.

To perform colour tests for non-reducing sugar: sucrose

20.

To perform colour tests demonstrate the presence of protein.
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