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This course is designed with the aim to provide knowledge of subject to the students and develop
understanding of Basic concepts of subject.

OBJECTIVES -

To give an understanding about the Basic concepts of subject.
To provide guidance to students for better understanding of key concepts, thoughts and theories.
Expansion of knowledge from learning to applicability as well as understanding Chemistry.

To develop broad thinking and awareness about the necessary concepts, system and
terminologies.

TEACHING METHODOLOGY -

The Teaching Methodology shall be based on the scientifically proven methods of demonstration
and Modern Strategies.

The Teaching Methodology for the present course would include Lecture cum Discussion and
demonstration. Teaching will be Bilingual.

COURSE LEARNING OUTCOMES (CLO) -

By the end of this course students will acquire the knowledge of following aspects of
Instrumental Techniques in chemistry:

Preparation of standard samples for analysis.

Instrumentation for analytical methods of chemistry.

Instrumentation for various spectroscopic techniques.

Principles and instrumentation of various electro analytical techniques.
Instrumentation used in optical methods of analysis.

Advanced chromatographic techniques.
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1. Analysis of real samples: Choice of analytical method, Analysis of standard

' samples, preparing standard samples for analysis, moisture in sample, drying the

. ' analytical sample, decomposition and dissolution of sample, source of errors in
decomposition and dissolution.

7. Automation in Laboratory: Introduction, classification of analytical methods,

| Types of instrumental methods. Importance of instruments for analysis. Analog & |
' Digital signals, planning for laboratory automation. An overview of automatic

'instruments &  instrumentation. Good laboratory practices. Instrumental

' standardization, optimization of procedures.

‘ Keywo@s/[ ags: Sampling, Analog signals, Digital signals, Stﬂd@fdization.
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\ T\ Electronic & Vibrational-Rotationai Spectroscbpy i

1. Electronic or Ultra-Violet Visible (UV-Vis) Sepectroscopy: Basic principles,

' Instrumentation and Techniques. ‘

\ ' 2. Fourier-transform infrared (FTIR) Spectroscopy. Introduction and basic mati |

' principle of IR spectroscopy, Instrumentation. Working of FTIR euros

\ ' Spectrophotometer, Advantages of FTIR Spectroscopy.
'3. Raman Spectroscopy: Mechanism of Raman Effect - Quantum theory and |

l ' classical theory.c Instrumentation and techniques. Forates! Kam effe. Qualitative |

‘ | treatment of Rotational Raman effect, Effect of nuclear spin, putra. Sukendt- ‘

\ ‘ StVibrational Raman spectra, Stokes and anti-Stokes lines, their intensity |
i‘ difference, rule of mutual exclusion. ‘
' Keywords/Tags: FTIR spectroscopy, UV-Vis Spectroscopy, Raman Effect, Stokes ‘ |
' lines, anti-Stokes lines. ‘
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Molecular Characterization Techniques ) ) )
Nuclear Magnetic Resonance Spectrosco ic princi
py: Basic principles of
| agnetukarop genc Instrumentation - Magnet, sweep generator, RFp g:n:r;tNMR
‘ receiver, signal recorder, calculation of NMR signals. or R
5. Electron Spin Resonance (ESR) spectroscopy: Introduction, principl
\ hstrumentation, selection rules, interpretation of Lande's factor 'g'. Hyperfine zned

super hyperfine coupling.
' 3. Mass Spectrometry: Theory of mass spectrometry. Principle and operation of

‘ } mass spectrometer.

i [ lonization techniques- electron impact, chemical ionization, electrospray, eser des
; station, is an electrical discharge, laser desorption, fast atom bombardment.

1 ‘ Separation of ions on basis of mass-charge ratio. Analyzers- Magnetic-sector, and

\
i \ high-resolution App Electric quadrupole and high-resolution multiple-reflection
' time of flight (MR- -TOF).
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' 1. Flame photometry: Flame emission spectroscopy, characteristics of flame

! instrumentation & working of flame photometer.
2. Atomic Absorption Spectroscopy (AAS): Basic principles, Instrumentation
' atomizer, monochromator, detector, sensitivity and detection limits. Interferences i,;
' AAS and their elimination. S

3. Atomic _Emlssion. Spectroscopy (AES): Principles, Sources for excitation

' [nstrumentation, Qualitative and quantitative Analysis. ,
Keywords/ Taﬁgs:frlagme Spectroscopy, Monochromator, Atomizer, Detector
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' Optical and Advanced Chromatographic Techniques
' 1. Polarimetry: Polarimeter, optical rotations, measurements of optical rotation.

2. Refractometry: Principle of refraction, Snell's law, Construction & working of
' refractometer.
' 3. Gas Chromatography (GC): Theory, Instrumentation-description of equipment

and different parts, columns (packed and capillary columns).

Detector specifications, Thermal conductivity detector, Flame ionization detector,
| electron capture detector, nitrogen-phosphorous detector or thermionic specific |
' detector (TSD), photo ionization detector. Programmed temperature gas f
' chromatography. ‘
ii 4. High Performance Liquid Chromatography (HPLC):  Theory, |
\ Instrumentation, description of the different parts of the equipments, stationary |
‘phases (columns), mobile phase, detectors, UV detector, refractive index (RI) |
' detector, Fluorescence detector, Photo Diode Array detector, Evaporative Light |
‘\ Scattering Detector (ELSD), conductometric detector and electrochemical detector. |
' Keywords/Tags: Optical Rotation, UV Detector, RI Detector. TSD, ELSD. j‘
| Chromatograms. 1
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Electro analytical techniques

1. Polarography: General principles and instrumentation of polarography, half-
wave  potential, equations for reversible cathodic, anodic and cathodic-anodic | ‘
waves, analysis of reversible polarographic wave. 3 |
2. Voltametry: General principles and instrumentation, Cyclic voltammetry, ‘
Linear-scan voltammetry, Pulse voltammetric methods, Voltamm with ultra-micro
electrodes, stripping methods. ‘

\ 3. Amperometry: Principles and amperometric titration tech ques-Dropping ‘
w mercury electrode, rotating platinum microelectrode. !
4. Potentiometry: Introduction, reference and indicator rodes, ion selective ‘

\ electrodes. Instrumentation and measurement of motive force of cell (EMF). :

1

l Potentiometric titrations.
|5, Conductometry: Principle, measurement conductance, conductometric
titrations. |
Keywords/Tags: Cathodic waves, Anodic waves, Amperometric titration, ;
! Conductometric titration, Conductance, Electrode. ‘ |
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Text Books: |
1. Kaur, H., "Instrumental Methods of Chemical Analysis", Pragati Prakashan, 2018 }
2. Sharma, B.K., "Instrumental Methods of Chemical Analysis", Goel Publishing House, 2011.

3. Khandpur R.S. " Analytical Instrumentation”, Tata McGraw Hill, 2006

4. Skoog, D.A., Holler, F.J., Nieman, TA, "Principles of Instrumental Analysis", CengageLearning
India Ed., 2017.

5. Khopkar, S.M., "Instrumental Analysis in BioAnalytical Chemistry". New International, 2016. —

Age !

|
‘hatwal, A., "Instrumental Methodology of Analysis", Himalaya Publishing House, 2011. \{%u L

7. Kalsi, P.S., "Spectroscopy of Organic Compounds”, New Age Interpational, 2016. | \QA\/
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"Quantltatlvc Chemical ‘ emistry", John Wiley and Sons. Inc, 1994, 3, Harris, D.C..

| cal Analysis", W.H. Freeman & Co. New York, 2003, 7 Edition

\ 1 4. Willard, H.H., Merritt, L.L., Dean, J. Settoe, F.A., “Instrumental Methods of Analysis”,

]
‘ Wadsworth ublishing Company 1.td., Belmont, California, U ISA. 2004.7 Edition. 5. Drago. .S
| "P " S I
| Physical Methods in Chemistry", W.B. Saunders Co, 1977.

' 6. Atkins, P.W., "Ph "
| ins ysical Chemistry”, Oxford University Press, 2017. 7. Castellan, G. W “Phys
| Chemistry", Narosa, 2004. el
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1 8. Day, R.A., Underwood, AL, Quantitative Analysis", Prentice-Hall of India Pvt. Ltd., 1985
9 Jeffery, G.H., Basset. Mendham, J., Denney, R.C., "Vogel's Textbook of Quantitative Ch, . |
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" : 99‘,
| 11. Kemp, W., Organic Spectroscopy”, Mc Millan, 1991, 3d edition.
‘; 12. Williams, DH, Flemming, 1, "Spcctroscopic methods in Organic Chemistry”, Mc Graw Hill
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\ 2017, 4 Edition
\ 1L CN. McCash, EM., "Fundamentals :
| 13. Banwell, CN, M¢ ash, , amentals of Molecular Spectroscopy”, Tata Mc Graw Hill,

‘ | 1995, 4th edition.
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Instrumental Analytical Techniques in Chemistry
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MAXIMUM MARKS : 100 (60+40)
TOTAL CREDITS : 02 UM MARKS: 21518
TOTAL HOURS : 60
No- Practical -
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Spectrophotometry
1. Determination of concentration of ferric ions in ferric salicylate complex

spectrophotometrically.

7. Simuitaneous determination of chromium and manganese by
spectrophotometry.

3. Determination of sulphate and phosphate by spectrophotometry.

4. Spectrophotometric determination of pK value of an indicator

5. Determination of magnesium and calcium in tap water flame photometry.

6. Spectrophotometric determination of the stoichiometry and stability

o o s W =
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' Refractometry & Polarimetry |
' 1. Verification of law of refraction of mixtures (€.2. glycerol and water) using |

| Abbe's refractometer.
2. Determination of the specific rotation of a given optically active compound |

| by polarimetry. 3. Determination of specific rotation of glucose and fructose |

\ polarimetry.

-

| 4. Determina 2 :
\ \ Determine the concentration of 2 solution of an optica substance by ‘

|
| B

polarimetry. s

\‘\\L@W /

tion of the enzyme catalyzed inversion of sucrose by 5. y
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Potentiometry

. Determination <.)f the standard EMF and the stand free energy change of
Daniel cell potentiometrically.
7 Potention tric titration of a given hydrochloric acid solution with an alkali
solution.
3. Potentiometric titration of given ferrous sulphate solution with potassium
| dichromate.
' 4 Determination of solubility product of a sparingly soluble substance.
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\ Conductometry
1. Conductometric titration of hydrochloric acid with sodium hydroxide.

2. Conductometric titration of hydrochloric acid with ammonium hydroxide.

et S

| 3. Conductometric ration of acetic acid with ammonium hydroxide.
<

l
!
|

|

- Educational Visits.
| - E-Content pre aration
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:Polarography

L Determination of the half wave potential of metal ion by polarography.
2. Determination of the amount of Cd(II) ions in an unknown solution by

' polarography.

(Content added by members of college level Board of studies comittee) 10
. aeifie g

“ Textbooks, References Books, Other resources ‘
‘i 1. Kaur, H., "Instrumental Methods of Chemical Analysis", Pragati Prakashan, 2018 ‘
| 2. Sharma, B K., "Instrumental Methods of Chemical Analysis", Goel Publishing w
| House ‘
' 3. Khandpur R.S.. "Analytical Instrumentation", Tata McGraw Hill, 2006, 2011. i
“ 4. Skoog, .A., Holler, I'.J., Nieman, I'A., "Principles of Instrumental Analysis", \
| Cengage

} Learning India Ed., 2017 ‘
' 5. Khopkar, .M. "Instrumental Analysis International, 2016.

6. Chatwal, A., "[nstrumental Methodology of Analysis", Himalaya Publishing

| House, 2011. |

7 Kalsi, P.S., "Spectroscopy of Organic Compounds", New Agp Internagional, 2016. |
| I ,
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' 1d. 1985. Publishing oS Chemizal Amalysi’, MoGrase.EIik Commpecy

‘ i }Lil.]xrr:salr;g . Pd‘;:‘g?l){}i’cal Che'.nimy"’ John Wiley and Sons. Inc 1994.

\ 2-0033 7“‘.Ed-iti'(’) N ative Chemical Analysis", W.H. Freeman & éo. New York,
\ ‘;X‘y‘l‘:ﬁ’ g'sdgvxitfghtiil;ﬁpean’ J. Settoe, F.A., "Instrumental Methods of

| 2004,7th Edition. ing Company Ltd., Belmont, California, USA,

\‘ ~‘ 5. Drago, R.S., "Physical Methods in Chemistry", W.B. Saunders Co, 1977. 6. Atkins,

\ P.W., uphysical Chemisl u’ U t . s " A g
\ "Physical Chemistry", N;yrosa, ’; g(;ium"m“}’ Press, 2017. 7. Castellan, G.W.,

8. Day,RA., U " I
y , Underwood, A.L., "Quantitative Analysis", Prentice-Hall of India Pvt.

| Ltd., 1985.

\ 9. Jeffery, G.H., Bassett, J

‘ \ Quantitative .. Mendham, J., Denney, R.C.. "Vogel's Textbook of

\ Chemical Analysis, Pearson, 2017.

\ 10. Ewing, G.W... Instrumental Methods of Analysis", McGraw Hill, 1992.

\ \ 1112 l\jveirlrl‘&mv:',l) (})lrg:lmc Spectroscopy", Mc Millan, 1991, 3rd edition.

\‘ . P . . . em L " . . . X " |
| \ Y ming, L., "Spectroscopic methods in Organic Chemistry”, Mc |

|

\ \ Hill, 2017, 4 Edition.

13. Banwell, C.N., McCash. E.M., "Fundamentals of Mol "
Me Graw Hill, 1995, dh diton. ccular Spectroscopy” Tata
14, Webster, F.X., Silverstein, R.M., "Spectroscopic Identification of Organic
\ | Compounds"”.
 Wiley, 1981. Web sources (Last Accessed on U7th June, 2021)
\ 1L https://opcn.umn.cdu/opentextbooks/textbooks/486 \
\ 2. https:/rb.gy/aicqve l
\ ' 3. https:/rb.gy/fZlww 4
\ Suggested equivalent online courses: (Last Accessed on 07th June, 2021)

MOOC: https:// frccvideolectures,condcourse/ 3029/modern-instrumental-methods-of-
‘ analysis

1. htlps://nplel.ac.in/courses/ 104/105/104105084/ 2.
https:/n tel.ac.in/content/s llabus pdf/ 102101050.pdf
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(Under NEP 2020 & As per Ordinance 14A)
SEMESTER-Y
SUBJECT - Chemistry YHTG-TIIRA (Desciplin Specific Elective)
COURSE CODE: BSCDSESO1CHT
Green & Agricultural Chemistry
&R 77 G T

Paper-1 (DSE-
MAXIMUM MARKS : 100 (60+40) per-1 (DSE-I)
TOTAL CREDITS : 03

MINIMUM MARKS : (21+14
TOTAL HOURS : 48

AIMS
This course is designed with the aim to provide knowledge of subject to the students and deve]o
understanding of Basic concepts of subject. P

OBJECTIVES -
To give an understanding about the Basic concepts of subject.
To provide guidance to students for better understanding of key concepts, thoughts and theories.

L]
o Expansion of knowledge from learning to applicability as well as understanding Chemistry.
e Todevelop broad thinking and awareness about the necessary concepts, system and
terminologies.
TEACHING METHODOLOGY -

¢ The Teaching Methodology shall be based on the scientifically proven methods of demonstration

and Modern Strategies.
The Teaching Methodology for the present course would include Lecture cum Discussion and

demonstration. Teaching will be Bilingual.

COURSE LEARNING OUTCOMES (CLO) -
By the end of this course students will acquire the knowledge of following aspects of
green and agricultural chemistry:
« Basic principles of green and sustainable chemistry.
« Understand stoichiometric calculations and relate them to green process metrics.
« Learn alternative solvent media, green catalysis and energy sources for chemical
processes.
« Understand the requirements of manures and fertilizers for various crops and their
proper time of application.
Understand to maintain soil fertility for better Crop Production.
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principles of green chemistry and their explanations with examples.

Tools of green chemistry-

processesg:nvironmerl\m g;eex} solvents, green catalysts, energy efficient
# » ol y benign products, dry media synthesis (use of sun
ight, UV, microwaves and ultrasonic energy).

. Metnce; of' green chemistry-different metrics relating to the principles of
grf;en c emistry, ato_m economy, percentage yield, reaction mass efficiency,
effective mass efficiency, environmental factor, eco scale and biologic tool |
plots, difference between mass based and impact- based matrices, life cycle |
assessment (LCA) and environment foot print.

o Challenges and scope of green chemistry in India. ‘

Keywords/Tags: Green chemistry, green solvents, green catalysts, atom economy, |
environmental factor. (‘*

eRd Tq wifshar |
WW,%@H@EWW,W@WWW.
FreETEa®) | THEE _gawaﬁ'aam,gﬁamaﬁm‘

10

Catalysis and Processes 1
e Heterogencous catalysis, use of zeolites, silica and alumina supported’
catalysis, biocatalysis: Enzymes, microbes, Phase transfer catalysis ‘
(micellar/surfactant). ‘
o Prevention of chemical accidents, designing greener processes,
Strengthening/development of analytical techniques to prevent and |
minimize the generation of hazardous substances in chemical processes. | ‘
e Cutting Edge Research in pharma, paint, detergent and other syntheticf /
industries. \ ’
Green Synthesis of the following compounds: adipic acid & catechol,‘ f
Microwave assisted reaction in water - Hoffmann elimination, oxidation of J
toluene and alcohols. [

Keywords/'l‘ags: Heterogeneous catalysis, zeolites, silica, Phase transfer, greener

PrOCESSES, green synthesis. - i - #
, 10 1 1
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Hadl @ oIy SRS TR @ Sug | Qye d@ Suan
| e (
.ﬁm@amﬁm,mwﬁﬁawﬁﬁoﬁmﬁﬂ

fafrt |

R &g / 2 R IR, ey v, wads arey, wad, R
|

| . $oil ftl.artility evaluation and soil testing. Critical levels of different nutrients
\ in soil.

Ff)rms of nutrients in soil, plant analysis, rapid plant tissue tests, Indicator
plants.

Methods of fertilizer recommendations to crops. Factors inﬂuencingi

\
| ‘ { ‘
\ | nutrient use efficiency (NUE), Methods of application under rainfed and !,
| irrigated conditions.
l

/;l(efywordsl'l‘ ags: Soil fertility, plant analysis, indicator plants, crop, rainfed.
4 | Sdd W]
Sfew @t a1 iR AR T, T @R AR A AR g
UV BRI | gaT # Wi @l @ aRads AfAfhan qen

e @ &R | CN U BT #Ed |
mqﬁig/éﬂ:rﬁf%@ra,ﬂm@m,q?ﬁw, C:N 3rqurd, 3rqeres

10

" Organic Manuring
e Classification and importance of organic manures, properties and methods
of preparation of bulky manures. Green/leaf manuring.
e Transformation reactions of organic manures in soil and importance of C:N
| ratio in rate of decomposition.
| | Keywords/Tags: organic manure, bulky manures, leaf manuring, C:N ratio,
1 ' decomposition.

TAvH 10

\ o YEE SHR@: A AEGIYD, BRSREH, R IR,

\
!
gaffeor, AT 3R O | :
WW,W@W@WWW: |
gy @ wdear ok DeF B dmor @1 sER | oA @ J

qHSS |
\ At & sTawId UNE ddl B YAET, B IR fAurhar del d@
ONF qedl @ gRass @1 Gearafty, Wi @ @& | giwe qwl
\ #) SuAEdl &1 wifdd A dlel RS | ]
.WW,W,W,W,W,W@?’ /
ﬁmmaﬁmw,wﬁﬁﬁat{&ﬁmwmsﬁv |
EECZSIGEN -
AR fie & IERfe SRS, AL TS, ggr Al SRS )
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( | Fertilizers 1
\ : s o —
\ . gil:re;mcal fem::zers: c!assnﬁcauon, composition and properties of major
: .ligenous, p OSphatlc., potassic fertilizers, secondary and micronutrient
ertilizers, complex fertilizers, nano fertilizers.

|

[ —

. ﬁuggested Readings:

| . S[(')ll amendm?nts, .fe.nilizer storage and fertilizer control order.
| ¢ History of §01l fertility and plant nutrition. Critcria of essentiality.
| Role, defncnency anq toxicity symptoms of essential plant nutrients.
. Meghar}1§ms of nutrient transport to plants, factors affecting nutrient
availability to plants.
| o Chemistry of spil nitrogen, phosphorus, potassium, calcium, magnesium
sulphur and micronutricnts. Use of Bio-fertilizers in Agriculture and thci,
Advantages. T
Keywords/Tags: Chemical fertilizers, nitrogenous, micronutrient, soil, na
2 ) no |

fertilizer

- 1

\
\ 1. Matlack A.S., Marcel Dekker, "An [ntroduction to Green Chemistry", 2001 ‘

7. Anastas P.T. and Wavner J.C., "Green Chemistry: Theory and Practice", Oxford ‘

University Press, 1998.
3. Lancaster M., " An Introductory Text on Green Chemistry", Royal Society of |

|
\

| Chemistry, Cambridge, 2002. |

[

4.R.A. Sheldon, 1. Arends, U. Hanefeld, "Green Chemistry and Catalysis", Wiley- ‘

| VCH, 2007.
5. Kolb V.M., "Green Organic Chemistry and its Interdisciplinary Applications"

\
| CRC Press, 2016.
| 6. Das P., "Manures and fertilizers", Kalyani Publishers Pvt. Ltd., New Delhi Rept.

\2015.
' 7.Gupta A. K. and Varshney M. L., "Practical manual for Agril. Chemistry",

' Kalyani Publishers Pvt. Ltd., New Delhi. |

\8. Nagornny V. D. and Raghav J. S., "Soil Fertility Management", Kalyani;

E’Publis'ncrs Pvi. Lid., New Dethi, Rept. 2015.
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SEMESTER-Y
SUBJECT - Chemistry Practical (tarawrames srifia)
(Desciplin Specific Elective)
DSE-1

COURSE CODE: BSCDSESO1CHP

Green & Agricultural Chemistry

#Ra 1@ G TR

MAXINUM MARKS: 100 (60+40) MINIMUM MARKS : (21+14)

TOTAL CREDITS: 01 TOTAL HOURS : 30
N Practical T T

yrege ¥ fava o
Lab Assignments:
f
a1 1. eRd faxE 08

G)wﬁrﬁ%ﬁmﬁmﬁﬁeaﬁi’@m@ﬁ?mmm
e (1) ReTgerTEie W | |
al)mﬁWWmWWWw |
<@ e (1) RieTEaTHee §gd | |
(1) mm1—mﬂ—3—ﬁmﬁ@ﬁﬁwm
[pmim]Brl @7 f&RFT |
2.@%’%@?@@%“@%@?1@—%@3&%

) 1. Green preparations:
(i) Manganese(111) acetylacetonate complex by using potassium permanganate

and acetylacetone in water. |
(ii) Green preparation of Tron(Ill) acetylacetonate complex by using ferric |

x trichloride and potassium hydroxide in water. ‘
(iii) Preparation of jonic liquid, 1-Pentyl-3- methylimidazolium bromide |

[pmlm]Br.
2. Green bromination of trans-stilbene by sodium bromide-sodium bromate.

3. Diels-Alder reaction between furan and maleic acid.
4. Benzoin condensation Coenzyme (Thiamine hydrochloride) catalyzed {

synthesis of benzoin. ‘

I e
m-z.:s.@ﬂﬁwaﬁmwmw ’ o8
6. 1 LA ot a1 e, SRR R @ T ar @
\W,WW@WI
. @ @ Al Fg Gl S B S| |
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)‘ 5. Study of soil profile in the field.

| 6. Stud){ of soil sampling tools, collection of representative soil sample, its
' processing and storage.

. Stufiy of soil forming rocks and minerals.

“ 8. Estimation of organic matter content of soil.

ar — 3. o, q@ @ G109 9 (e a1 FeIR | >
\maﬂﬁwﬁﬁwmmm|
4p, G D T, T A A O P R
12 e S g Rt e g ) e @ Pefe |

9. Determination of soil pH and electrical conductivity.

10. Determination of cation exchange capacity of soil.

11. Determination of soil density, moisture content and porosity.
12. Determination of soil texture by feel and Bouyoucos methods.

Al (Con#tc;t:laae’diy'ac‘nﬁé;;bf ;()ﬁcge level Board of studies comittee) 06

Rl T
Educational Visits.
. E- Content preparation
- TField visit

As per suggested...

7 Sugée?siéi}é;dTngs:

' 1. Ranu B. C. (Co-ordinaior), "Monograph on Green Chemistry !

' Laboratory Experiments", Green Chemistry Task Force Committee, |

DST, India.

' 2. Chopra S.L., Kanwar J.S. Rakshit A.
‘ Chemistry", Kalyani Publishers, India,

, "Analytical Agricultural
2019, Sixth Edition.

\ 3, Jackson M. L., "Soil Chemical Analysis

|

|

|

" Pentice Hall, New Delhi, | ‘

' 1973. \
|

' 4. Piper C. S., "Soil and Plant Analysis". Hans Publication, 1950.

\ . . .
| Suggestive Digital platforms web Links: |
_L_/—,'/ ,,M i

I

NP
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SEMESTER - Vth
T SUBJECT - BOTANY (CORE- I avefars
COURSE: BSCM501BTT - Cytology, Plant Breeding and Biotechnology

MAXIMUM MARKS : 100 (60+40) MINIMUM MARKS : (21+14)
TOTAL CREDITS : 04 TOTAL HOURS : 64
AIMS . . :
This course 1S designed with the aim to provide knowledge of botany to the students and dev elop understanding oo
concepts of Botany.
OBJECTIVES

. Tounderstand the ultrastructure and functions of cell organelles.

o To introduce the principles and techniques of plant breeding.

. To understand the basic principles and techniques of biotechnology

+ To study the cell cycle, mitosis, and meiosis, and understand their role in growth and reproduction
TEACHING METHODOLOGY

d Modern

o The Teaching Methodology shall be based on the scientifically proven methods of demonstration an
) Strategies.
ﬁ o The Teaching Methodology for the present course would include Lecture, practical and observ ational
o Teaching will be Bilingual.

COURSE LEARNING OUTCOMES (CLO)
1. Learn the basic principles of cytology, plant breeding and biotechnology.

2. Analyse the structure, function, and classification of chromosomes, including chromosomal

aberrations.
Demonstrate knowledge of various breedin

polyploidy.
Understand the fundamental principles and scope of biotechnology in plant science.

g methods like selection, hybridization, mutation, and

o

o ~ DURATION

"UNIT | CONTENTS -
1. Cytology
1.1 Definition and Scope.

1.2 The Cell Theory.
1.3 Structure of Prokaryotic and Eukaryotic cell.

$

2. Cell Envelops- Cell membrane: composition models and function. Plant Cell wall
structure and function S B
12 Hours

onTy | L S e

11 afeaTT S AT

1-2 ifere fagid

1-3 ST i g fee: Ffer 1 e

2. TR AT -
2.1 wifora foreett - Geer, Hied i #1d
2.2 qray Ffer fuf &1 ata s
1. Cell Organelles Structure and Function:

Endoplasmic reticulum, Golgi body

Mitochondria, Plastids- types and Chloroplast
Nucleus- Nuclear membrane, nucleoplasm, nuclearpore, nucleolus,

DN —

1.
1.
l.

.

chromatin material.

1.4 Lysosomes, peroxisomes, vacuole.

1.5 Cytoskeleton- Microtubules and macro filaments
U 1 2. Ergastic substance (such as starch grains, crystal, gums, resins and other

NITIL | compound).
1. e e S 7
; 1.1 Sfagedt sifer, merft #/- (e \:/r‘ '
‘ | 2 AR TS R SR AR L Cﬁhr
‘ 13 S e e, 3 5o, e o, F A e @ %;@‘
| 1.4 wéaa, e, i v P A4l g
1.5 R dEe ( HTEZIeRe) - e Al 3 e ad [

14 Hours
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s s w30 = e, e v e o s A

mosomal orgnniuﬁon:
Structure, types and functions
Ultra structure of Chromosomes
Karyotype and Idiograms
Nucleosome model
1.5 Special types of chromosomes.
2. Variations in chromosome structure:
2.1 Structural change-deletion, duplication, translocation and inversion
2.2 Vanation in chromosome number- euploidy, aneuploidy.
3. Cell Cycle and Cell Division - Mitosis and Meiosis.
. TR HEA .
UNIT 11 || dea yER 12 Hours

1.2 TG 1 EH
1.3 3 sk wEanm

1.4 Ffaerarem dige
1.5 favm yam & g
2. U W a2 -
2| deTeE Tiadq - e, e, w3k 3

2.2 g e & fig - T, s |

2.3 v = S FH e - aeph forer o arefegh v
1. Plant Breeding -
Introduction and goals.
Principles and techniques: classical (conventional- hybridization)
Hybrid vigor and heterosis.
Modem techniques- production of genetic variation, technique at plant level,
cell/tissue level, at DNA level.
Significance and limitations of plants breeding.
2 th Breeding Programs in India- Rice, Wheat, Sugarcane and Cotton

Important National and International Institutes.

I
5
2
N
3

“hro
1
|
1
1

[ NN

B I

A

12 Hours

UNIT IV L. R F -
1.1 dft=g 3R T
1.2 Tagia i qa=fie g (Teafa) I
1.3 €37 A9 3R g2few

1.4 S qaE STEfa f 91 3ER - 99 TR qEHE, FE S0 T =

AU R W
1.5 919 F Y94 1 Heed 31 diEe
W B 912 Yo FTFH - Fad, T, T 3R
2.] ey g S Sagiy Gan
L. Biotechnology:
1.1 History, Definition and Scope
1.2 Basic aspects of plant tissue culture and Totipotency
1.3 Important achievements in crop biotechnology
2. Genetic Engineering:
2.1 Tools and technigues of Recombinant DNA technology.
2.2 Types of cloning vectors
23 Biology of Agrobacterium, vector for gene delivery and marker gene.
2.4 Genomic and cDNA library
X 2;5_P(‘R and DNA fingerprints
39 Wrenfd - 12 Hours
1.1 sheere, v s Frdd
1.2 9 S g ot afaaiiee & gfar vee

ro

UNITV

1.3 oot 3 srenfird & weeagd uerfouan
Ml st sifiifa.
/ 2.] PRI € s F shew s aeTE

2.2 Feifm 39 & yaw

N 25 e o ot o g e
7 2.4 St ok i o amad
Q?' 2.5 i 3k duau fm fafen
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SEMESTER- V*

SUBJECT ~ BOTANY (CORE-1) TTefy
COURSE: } : e
BSCMS0IBTP Czﬂg{é:lam Breeding & Biotechnology
L s
MAXIMUM MARKS : 100 (60+40) il Frefoenes
TOTAL CREDITS : 02 MARKS: (21+14)
TOTAL HOURS : 64
S No. " PRACTICAL Duration
| Study ‘of Plant Cells by slide reparatlon (e. g Onion leaf or Hyrd -
yr rilla leaf etc. )
wég?mﬁw%tﬁmngf et e 1 ot ot 1 oA 4 Hours
\ Electron mncrogra aph study: dy: Prokaryotic cell (Bactenmll Cyanobactena ad |
' Virus. o - e S (o) wie et aeAaeen 4 Hours
HI’ZITH R AT ‘
3 | Sludy v of different cell organelles by specunen/dnagram gram and micrograph. R T
g fe S T BT faft R 1 S aH
y bl S ours
4 TStudy of dlfferent zpes s of plastids. 4 Hours
——— - = -
Study / of Mitosis in the onion root tip. 4 Hours
Tt 1 srg o i 3 el g 1 s
-
Study of ! Memsns in anthers. | 4 Hours
ol AT [
e . I e
7 Study iy of different models of Cell Membrane through charts diagram. ‘ 4 Hours
aé/ﬁa%qmﬁéaﬁéﬁﬁﬁmﬁmaﬂm
‘Demonstration of the speéiél chromosome of the Salivary gland/Polytene and Lamp
' Brush chromosome through dia 'ram 4 Hours
| s el 3 e o @mmm&mtmam e ]
9 ‘ [ Isolation of DNA from banana or onion. 4 Hours
| el 1 T @ G A SR I
0 ' Perform the technique of Hybndlzanon in a self- polhnated plant 1t through  selection,
to pollination, and crossin 4
bﬂbb;f‘% tagging %ogg ina Onwimma &uﬁﬁq\xﬁﬁmﬁﬂmﬂmﬁ Hours
D 1 | Demonstration of dnfferem equlpmem used for plant fissue e culture  technique.
|z e Gt A o T .
13 | Sterilization of explanis in PTC.
| qrza Fadh G i A - , 4 Hours
1 | Preparation of Nutrient Medium for tissue culture experiment. )
‘ﬁwwm%mfﬁwmmm , 4fours
15 " Demonstration of PCR through Models/Charts. 4 Hours
Hreet/aré & wream @ e , T
16 | Study of Cloning Vectors through Models/charts/Diagram-
qma/arﬁquﬁ T aTe (320 A ' 4 Hours
7 Study of Instruments used in Plants Tissu¢ culture Lab. ‘
A Fd B & v

W l&/ W
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Suggested Readings:

1.

i' Albert, B.Bray, D., Lewis, I, Ratf, M., Roberts, K., and Waston, J.D. Molecular Biology of g, Cel G

4
5
6
7
8
9
1

P K.Gupta A text book of € Mo '
P K.Gupta. Genetics, Rastogi Publication, Meerut, India (1999)

publishingInc.. New York.

ell and Molecular biology, Rastogi Publication, Meerut,

India (1999 )

Wolfe. S.L.. Molecular and Cellular Biology, Wadsworth Publishing Co., California, USA (1995 )

" Rost. T.et al Plant Biology, Wadsworth Publishing Co., California, U.S.A. (1998).
" Krishanmurthy K V. Methods in Cell Wall Cytochemistry, CRC Press, Boca Raton,
: Singh B.D. Biotechnology Kalyan Publishers, N.Delhi (2004)

Singh R P. Introductory Biotechnology, Central Book Depot,Allahbaad (1992).

' Roy Satyesh Chandra and Kalyan Kumar De Cell Biology, New Central Book Agency (p)

b. Soni K.C. Biotechnology IV, College Book Centre, Jaipur (2006).

GUIDELINES & RULES FOR STUDENTS

Florida, USA. (2000),

Ltd, Calcutta 2001,

The students are expected to follow the following rules for deriving maximum benefits of the course

Don't leave the campus without permission. In case of emergency, written permission from

required. Be punctual and attend all sessions, Lectures and other activities

Take responsibility of your own work Follow the timetable, home assignments and pr

within the stipulated time period.

the Course Coordinator

ojects shoulq be submitted
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SEMESTER v*
SUBJECT - BOTANY (DSE-I) Frefirre

COURSE:BSCDSES01BTT -Plant physiology and Metabolism

M ANXIMUM MARKS : 100 (60+40) "
TOTAL CREDITS : 04 ARSI r‘:’;"‘*,":&: aria
’ S:64

AITMS

his course 1s designed with the aim to provide know|

concepts of Botany. edge of botany to the students and develop understanding of basie
OBJECTIVES

To study the essential physiological processes in plants such as photosynthesis, respiration, transprration. mmeral
nutrition, and water relations.

To analyse the role of plant hormones, environmental factors, and internal signalling in regulating growth

development, and tropic responses.
To understand how plant anatomy and cellular structures contribute to physiological functions and metaboiic

activities.
e To assess how external environmental factors like light, temperature, water, and nutrients influence physiologscal
processes and metabolism in plants. ’ :

TEACHING METHODOLOGY
The Teaching Methodology shall be based on the scientifically proven methods of demonstration and Modern

L J
Strategies.
e The Teaching Methodology for the present course would include Lecture, practical and observational

e Teaching will be Bilingual.

COURSE LEARNING OUTCOMES (CLO)
1. Analyse the movement of water, solutes, and minerals in plants and their role in plant growth and

metabolism.
It gives knowledge about significance of vegetation for sustaining life on earth by learming interesung
physiological functions of plants.

3 Students can know the valuable contribution of plants for mankind and society with the help of this

course.
4. This course provides leaming opportunities in the field of plant physiology, metabolism and biochemical aspects
UNIT | CONTENTS _ ~ DURATION
| Plant-Water Relations — Importance of water to plant life, Physical properues of
water, Diffusion and Osmosis, Absorption, Transport of water and transpiration,
Physiology of Stomata.
sms of phloem transport, source-sink 12 Hours

rganic Substances — Mechani
rs affecting solute translocation

witfea T, fagEu oq QUrER, ST

2. Transportof O
relationship, factc

| QTeq-AA Gd - maqsﬁaaiiaarﬂqza_aaa
WﬂW@W,uﬁﬁmﬁﬁ(

5 adfae gardi @ afE@e - weitun afeaed @ faaifa

3 wwrfad @43 ard &R
&l is- Significance, historical background, chloroplast, photosynthetic
: P'hotos{mro.::e-p; ogflwo pigment systems, light reaction Calvin cycle, Hatch &
pigments © . Photorespiration
‘lack D3 , CAM lants, Photoresp i
Slack pathway. C p B

. en fixation symbiotic and Asybiouic, /
n Metaboll!meduc lation, ammonium assimilation, nitrogen M(A/
5 [
ce 01 nl"me

UNIT I

fi | wia-fie g, S s

’ -

_ Biology of Nitrog

2. Nitroge rase and 1S regu

Importan ) L . 14 Hours

cycle. > i, RIS AT U1, 31 A soferat # N
UNIT II ok Sferertad T, . —
T R T T i A, SOEH (CAM) T, ST 86 <G

— <L

|
‘ FeegraoT 1 S &3"4 et 3 srEedtar, 15 ',1)3:@
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| Respiration and Bioenergetics - Mitochondria, aerobic and anacrobic
respiration, Fermentation, Glycolysis, Krebs cycle, Electron transport Mechanigp
Oxidative Phosphorylation and ATP synthesis, Pentose phosphate pathway

). Lipid Metabolism - Structure and function of lipids, fatty acid bigsypthesis| beta
oxidation, saturated and unsaturated fatty acids, storage and mobilization of fatty

acids. o

o e e o S,
UNITHT i, 3 556, SO e o, SNt sremeier i it e g

ke A |
:.%ﬁzm-%ﬁzﬂmwm,wqﬁgmw,aﬁammym
wmﬁ@.wq&zmmsﬁmﬁ:ﬂam

1. Enzymology - Classification, nomenclature and characteristics of enzymes,
concept of Holoenzyme, Apoenzyme, Coenzyme and Cofactors, regulation of |
enzyme activity, mechanism of action, factors affecting enzyme activity.

Plant Hormones — Discovery, structure, mode of action and physiological role of
Auxins, Gibberellins, Cytokinin, Abscissic Acid and Ethylene.

UNITIV |, CATZATETTSA. TR0, TR0 K GSITgH] o (oIS, ETcHusgd 1 Natmn\_]
FIGTEH, FUTEH, A Fad, GG iy a1 Fare, e a1 o, Gommgw Tifafer & ‘

o

THI F T FRF|

2. TEn gt - e, SR, R, ofeufi thrs o qhiefa A @i,

e, oram o e i e yfter

o 1. Growth and Development — General knowledge of vegetative and reproductive f

growth, phases of growth and development, kinetics of growth, Seed dormancy, [

Seed germination and factors of their regulations, Concept of Photoperiodism and |

physiology of flowering, Florigen concept, Biological clocks, physiology of |

Senescence, Photomorphogenesis, Phytochromes and Cryptochromes their discover, \

NTV hysiological role and mechanism of action. | 12 Hours o
U 1. 3 31 Faem — et S S 3 1 G T, 31 S e R, e |
it | e fafisrar, i i 3t 3 s o6 e, iR feem ) arumon S G A |
freferieitef, weftitar sraemoom, 3fa: afiat, fviar 1 3k g, Wewionf, seamm |
i e 3 ar, e yfe s bR | i

SUGGESTED READINGS: -

1. Baswzi L.N. and Michael, M.C.2000, Leheniger’s Principal of Biochemistry, Macmillan worth pub, New York.
Gengulee, H.C.Das, Datta, C. and Sen, $.2007, College Botany Vol. I, New Central Book Agency (P) L¢
Kolkata 700009.
qukms. \.N .G.1995. Introduction of Plamnt Physiology Pub.John Wiley and sons, New York.

Taiz & Zeiger, E, 1998. Plant Physiology, Sinaeur associates, Inc. Pub. Massachusetts, U.S.A.

Sahsbury, FB, and C.W. Ross 1986- Plant Physiology, CBS Publ & distributors, New Delhi.
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Unit-1 | 2. Aquaculture
1.1Defination, History and Indian Traditional knowledge of Aquaculture.
1.2Planning for higher Aquaculture productivity .
1.3 Present strategies and future policies.
1.4 Problems of Aquaculture.
1.5 Significance of Aquacultutre — as food and non- food products.
1.6 Aquaculture resources in India.
2. Common Aquatic Weeds and its control.
Keywords: Aquaculture, Aquatic Weeds. . |
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Unit-2 | 1. Prawn Culture
: 1.1 History of prawn culture.
1.2 Prawn of commercial value.
1.3 Biology of fastest growing species of fresh water Prawn.
1.4 Difference stages of lifecycle.
1.5 Culture technology.
1.6 Methods of prawn fishing.
1.7 Prservation and processing of Prawns.
1.8 Parasite and diseases of prawns and its control.
2. Aquatic insects. ,
| Keywords:prawn culture, Aquatic insects. B -
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Unit-3 1. Edible Oyster culture .
L1 culturable species of oysters and their distribution
1.2 Biology of oyster.
1.3 Oyester culture technology.
1.4 Rearing and harvesting of oyster.

1.5 Preservation of oysters.
1.6 Use of oyesters and its shell.

‘ 2. Pearl culture

‘ 2.1 History of pearl culture and pearl producing sites.
‘ 2.2 Pearl producing animal.

‘ 2.3 Biology of pearl oyster.

2.4 Process of pearl formation.

2.5 Pearl culture technique

2.6 Composition, types of Pearls and its enemies.

2.7 Economic value and pearl industry in india.
Keywords:Oyester culture and pearl culture

|

(P-4 [ 1. ARG I @F AT WD A ABIAAT —
: 11 WOR Prd fhe, ATgR Brd fvry, B v, e Aoy we AR
‘ Teferal & S

| 2 9IRGB G IY wYE wold Tefr —

| 21 o, $d1, WReE, vovew dove, iR 5T

{ _ 3. &1 gaeq —

‘ 3.1 &4 w31 yRag o sfiEr

32 W A weferat @ o

33 URd A ¢ W7 B BRV 3R SyarRR

34 TRA ¥ B4 Hae @ G
3.5@%&%—%,%%@%
36 T & YR 3R 7T yaee

37 B FRT ) gipar

7w

‘4
<

|
P



it

ill?l?—'rj . Freshmeﬂ\shé of india
1.1 Biology of major carp fishes, minor carp fishes, cat fishes, live fishes and
] miscellaneous fishes.

‘ 2. Marine water edible fishes of india

2.1 Hilsa, Eel, Sardines, Pomfrets, Mackerel, Bombayduck.
3. Carp culture
3.1 Introduction and history of carp culture.
3.2 Qualities of cultarable fishes.
3.3 Reason and achivements of carp culture in india.
3.4 Resources of carp culture in India.
3.5 Carp culture techniques — Indian Chinese and European system.
3.6 Types of ponds and its management.
3.7 Proceur of carp culture.
3.8 Methods of catching of carps.
3.9 Transport of fishes — open type and close type.
3.10 Diseases, control and carp fishes health management.
3.11 Fish preservation, processing and marketing.

Keywords: Carp culture, Marine Fishes, Freshwater Fishes.
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| Unit-5 2. Aquarium )
‘ 2.1 Introduction and History of aquarium
2.2 Types of aquarium — free and fixed.
2.3 1.3 Requisites for fabrication of aquarium.
2.4 Types and significance of aquatic plants.
i 2.5 Types of aquarium fishes.
2.6 Maintenance of aquarium.
\ 3. Plankton
\ 3.1 defination and history of plankton.
‘ 3.2 Classification of plankton- based on their origin, size, lifecycle and their habitat.
\ 3.3 Groups of phytoplankton and zooplankton,
‘ 4. Polyculture
| 4.1 definatio and History of polyculture. )
4.2 General idea about procedure of composite fish farming.
L Keywords:Aquarium, Plankton, polyculture.
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