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Food for Thought

"Botany | Rank
with the Most

Valuable Science"

- Thomas J efferson

"Botany, the eldest daughter of medicine".

- Johann Hermann Baas

"Botany, the Science of the vegetable Kingdom is one of the most
attractive, most useful and most extensive department of human
knowledge. It is above every other, the science of beauty".

]







Preface ... i

Th|s Hand Book of Botany Practlcals for T, Y B Sc. Botany, Semester VI students is written
according :=to. CBCS ::pattern . of Sawtnbal Phule _Pune University (SPPU), which is
implemented from the Academic year2021. :

'BO 367 (Practlcals based on BO 361 and BO 362) BO 368 (Practlcals based on 80 363
and BO 364) and BO 369 (Practlcals based on BO 365 and BO 366) In each practlcal course
there are about 16 practlcals Thus about 48 different practlcals devoted to the subjects
like Physiology and Biochemistry, Plant Pathology and Evolution, Advanced Biotechnology,
Plant Breeding and Seed Technolog.y."‘AII the practicals are written in a mode of "Hand on
experience” as the students are performing the experiments in Lab. All the experiments
have very short introduction, Prinoiple of the experiment, Requirements such as
Glass wares, Chemicals, Plant material, instruments etc.

The students will perform every experiment very easily even on their own without any
help. Wherever possible diagrams are also included. Preparations of chemicals are given in
detail. Every experiment has tablular observations to be recorded. Formulae for
calculations are given and the students will calculate the results very easily. At the end
they will write conclusion if they wish:

At the end there are some Annexures depicting some simple definitions, concentration
of solutions, units of length, conversion units of temperature, SI units of mass, constants
of acids and bases, preparation of- buffers, method of drawing standard graph using
computer. These will be very useful to the students while performing the practical.

Not only this but we have imphasized on precautions to be taken (smart tips) while
performing the experiments. So that our students will complete the practicals without
wasting time and they will not have to repeat the experiment.

The interesting point of writing the Hand Book of Botany Practical is that the procedure
is given at length and stepW|se in a highly illustrative fashion. The references are also
quoted at the end.

This book also contains the format of writing the Report of visits to institutes,
laboratories, etc. So the Hand Book of Botany Practicals is "All in One". We are very sure
that it will serve the purpose of students and the teachers. It is very nicely prepared by
highly experienced teachers fulfilling all the demands of students.



The basic aim of writing this book is providing necessary help to our stu%ents by iaf,ill‘:’_:j
means. I . M S )

We are highly |mpressed by the overwhelmmg response of students and staff to our all
books of Sem. V' and Sem. VI. Taking the 3pirit “ahd*inspiration from ‘them our team'’ of
authors descided to write this novel Hand Book of Botany Practlcals, whlch Wwas the
Genunine need of students. SV L ST R A L ) AR S

We -greatly thank the -whole -team-:of . Nirali -Prakashan -and the dynamlc leader
Mr. Jlgnesh Furia for taking urgent step f for pubhcatlon of this bopk T -

‘We, expect posutlve suggestlons from students and staff for lmprovement of thls book;
in future

PEAAR S BFI

Authors
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Syllabus

1. Practical BO 367: Practical Based on Plant physiology and
: Metabollsm, and Biochemistry

Sr. ~ Title No. of
No. Practical
1. Determination of osmotic potential of plant cell sap by plasmolysis 01
method, ;
2. | Calculation of stomatal index and stomatal frequency of a mesophyte and 01
a xerophyte.
3. | Demonstrate the activity of catalase and study the effect of pH and 01
enzyme concentratioh. -
4. |To study the effect of light.intensity and: bicarbonate concentration-on 0, | = 01
evolution in photosynthesis.
5. | .Comparison of the rate of respiration in any two parts of a plant. 01
6. | Separation of amino acids by paper chromatography. 01
7. IDerﬁOnStrétiidn experiments (any four) " 01
0 Bolting.
(ii) Effect of auxins on rooting.
(iii) Suction due to transpiréfion.
iv) RQ. i |
(v) Respiration in roots.
8. Estimation of total free amino acids by spectrophotometry 01
9. | Estimation of soluble proteins by Lowery-et. al. method. 01
10. | Demonstration of Enzyme activity: Amylase/invertase /catalase 01
11. | Estimation of reducing sugars by DNSA method 01
12. | Estimation of Vitamin C (Ascorbic acid) from plants. 01
13. | Qualitative testsfor starch, lipidsand proteins. 01
14. | Determination of the iodine number of lipids using Hanus method. 01




2. Practical BO 368: Practicals Based on Plant Pathology and

Evolution and Population Genetics

Sr. Title No. of

No. Practical

1. | Preparation of any one culture media for isolation of plant pathogens. 01

2. | Culture technigue- Streak plate methods, pour plate methods, Spread 01

_____ plate methods.

3. | Study of any two of fungal (Downy mildew of Grapes Head smut of 01
Jowar, Tikka diseases of Groundnut) diseases i M i

4, | Study of any two of each bacterial and mycoplasma diseases 01

5 Study of any two of each viral and non- parasitic diseases of plants. | 01

6. | Preparation of 1% Bordeaux mixture and Bordeaux paste 10%. - 01

7. | Preparation of Jivamruta. 01

8. | Study of Koch's Postulates. 01

9. | Study of Fungicides énd Microbial pesticides. 01

10. | Study of Geological time scale 0L

11. | Study of types of Fossils : (i) Coal ball, (i) Rhynia, (iii) Lygin‘opt’er,is,': 01
(iv) Pentoxylon, (v) Nipaniophyllum, (vi) Lepidodendfon L |

12. | Demonstration of any three evidences of Organic Evolution 01

13. | Numerical Problems based on Allele frequency and, Genotype 01
freqﬁency \

14. | Numerical Problem based on Hardy-Weinberg Eguilibr,ium 01

15. Sfudy of Sympatric and Allopatric speciation with suitable example 01

16. | Study of Isolation mechanism : Prezygotic and Postzygotic (Any one: 01
example from each) | ]

17. | Submission of Report on Visit to Paleobotany -Laboratory/ 01

Museum/Fossil Garden




3. Practical BO 369: Practicals Based on Advanced Plant Blotechnology

and Plant Breedmg and Seed Technology .

Sr. No. of

No. Practicals

1. | Preparation and sterilization of MS Medium and Callus Induction using 01
leaf primordia’,

2. | Production of secondary metabolites in any suitable plant material 01

3. | Artificial seed production by Sodium Alginate method encapsulation 01
(somatic embryogenesis) ‘

4. | Demonstration to equipments used in genetic engineering like gene 01
gun, PCR, gel doc, mlcrocentrlfuge electrophoreS|s micropipettes,
incubator, shaker etc. (Ilve/wdeos/photographs/wsnt to research labs)

5. | Study of Transgemc plants- Arabidopsis thaliana as a model plant, Bt- 01
Brinjal, Flr-svr Tomato and other GM crops like soybean, maize, tobacco
as a pharmaceutlcals ‘banana as ‘a edible vaccine etc.
(live/videos/photographs/visit to research labs) '

6. | Preparation of plant based nano-particles 01

7. | Demonstration to Fermentation of fruit juice and wine production from 01
grapes/pomegranate/jamun/ apple/ber (live/videos/photographsvisit to
researchlabs)y

8. | Problems on genetic engineering (set of problems WI|| be given oh 01
restriction enzymes, vectors etc) -~ ' ' '

9. | Demonstration: of Hybridization  Techniques (Emasculation, ‘Hand 01
Pollination, Bagging and Tagging) in cotton and tomato.

10. | Effect of chemical mutagens on seed germination and seedling growth, | 0L

11. |:Study of pollen viability and floral morphology of crops 01

12, | To test seed moisture by hot air oven method 01

13. | To study germination methods (Paper, Sand and Soil) 01

14. | Physical purity analysis of seed sample 01

15. | Visual examination of dry seeds for disease symptoms 01

16. | To study any one common seed insect pest w.r.t their life cycle, way of 01
infestation/damage, symptoms and control measures.

\ 17. | Visit to a Plant Breedlng Research Centre/ Seed Industry and report 01
f submission

Bk
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