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Part A Introduction
Program: Certificate Class: B.Sc. | Year: 2021 Session: 2021-22
I*'year |
Subject: Botany
1 | Course Code SI-BOTALT ¥
2 | Course Title Applied Botany (Paper 4 )
3 | Course Type (Core ‘ Core Course
Course/Elective/Generic
_ Elective/Yoeational/.....)
4 | Pre-requisite (if any) ' To study this course, a student must have had
| the subject Biology/ Life Sciences/ Agriculture in class/ 1 2th
5 | Course Learning outcomes | By the end of this course the student should have:
(CLOY * Understood the significance and role of botany.
= Learnt the basic aspects of applied hotany.
*  Gained knowledge about employment opportunities
_ in field of botany
|+ Gained knowledge about start- up oppartunities in the
field of botany
¢ Leamnt about opportunities of social services
: ¢+ Gain knowledge about best health practices
6 | Credit Value 14 Credits
T

Total Marks Max. Marks: 25+75 | Min. Passing Marks:33

Part B- Content of the Course

Total No. of Lectures- 60 Hours Tutorials- 00 Practical -00 ( 04 hours per week):
L-T-P;' l
Unit Topics Mo, of Lectures

#

I lntroduction, objectives and importance of ;
Applied botany 12

[V LT Definition and types of pollution and | 12
f pollutants '

{

2 History and evolution of botany
=3 Relation of plants to man and relation with other
Tvices

1.4 Various disciplines of botany and theirapplications to
human wellure

|
1.2 Phytoremediation; Air. water, soil. noise and thermal |

| pollutants (Any 3 plants with botanical name, family) and
their role in pollution control,

—-

|_I-3Bioremediation: defi finition and types

| 1.1 Ancient ¢ agriculiuenl proctices v
=1 E2Moder
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terrace farming, |

1.30rganic farming: Introduction, objective and brief
technique

1.4 Horticulture: Definition and role in human welfare
I.5Forestry: Definition, branches and role in hum an

welfare
s 1.6 Silviculture: Definition and management practices
v I.1Role of Botany in Rura! development 12

1.2 Ethnobotany: Introduction and importance

1.3 Ethnomedicine: Definition and examples. (Local
name, Botanical name, family and importance of Neem,
Aloe, Clove, Ginger, Tulsi, Turmeric, Gi loy., Emblica,
Ashwagandha, Arandi)

1.4 Ethno-fibres: Definition and examples {Local name,
Botanical nanme, family and importance of Ankara,
Coconut, elephant grass, cotton)

L5 Ethno-food erops: Definition and examples (Local
name, Botanical name, family and imponiance of
Garadu,Singada, Kutaki, Sama, Kodo, Bathua. Sehjan,
Jowar, Makka, Bajra, Jau)

|V L.1Plant tissue culture: Definition, types and 12

Importance.

LZDNA Recombinant technique: Introduction, tools
and importance

I.3Role of recombination in present era
L.4Bioinformatics: Definition, coneept and tools
L3Introduction of bivinformatics software: Basic idea
of BLAST and FASTA Importance of bisinformatics

Keywords/Tags: Applicd Botany, History of Botany, Evolution of Bowny, Botany in human

welfare, : Pollution, Pollutants, Phvioremediation. Bioremediation, Hydroponies, polvhouse,

Terrace faprming, Organic furming, Horticulture, Silviculture, Ethnobotany, Ethnomedicine, Ethno-
: agood crops, Bioinformatics, BLAST, FASTA. Recombinant DNA, Plant tissue culture

Part C-Learning Resources

Text Buoks, Reference Books, Other resources

.

Mlimes;
inE

- and Memahon K. “Plants and Society™ McGraw Hill Education, 2007

_', #i[iﬂ..ﬂadﬁgu&z H. G. and Thakur A. 5. “Applied Botany™ American Academic Press, 2017

"WINegi 5. 5. “Forest Botany”M/s Bishen Singh Mafendra Pal Singh. 2012,

4. Agrahari R. P. “Environmental Ecology, Biediversity, Climate Change and Disaster
Management”™ MeGraw Hill Education. 2020

3. Sharma D. K. “Biodiversity Conservation: Current Status and Future Strategies” Write and
Print Publication, 2017

6. Singh 1. “Biodiversity Environment and Sustainability"MD Publications Pvi Lid/ 2008

7. Gupta P K. “Molecular Biology and Genetic Engmeering"Rastogi Publications. 2005

8. Sharma "."__-!'\_I_L._rli;ll A and Hl'-;!l'ikill'j\f “Hicinformatics™ Rastogi Publications. 2008
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E?i_uégcslive d iéitnl platforms web links

| Suggested equivalent online courses:
Part D-Assessment and Evaluation
Suggested Continuous Evaluation Methods:
Maximum Marks : 100

ot Continuous Comprehensive Evaluation (CCE) : 25marks University Exam (UE) 75 marks

Internal Assessment : Class Test Assignment/Presentation | 15
bt Continuous Comprehensive 10

Evaluation [CCE):25 Total =25
=
» External Assessment : Section{A} : Three Very Short [03x03=09

University Exam Section: 75 | Questions (50 Words Each) .
o Time : 02.00 Hours ' Section (B) : Four Short Cuestions

{200 Words Each) Section (C): Two | D4 x09=135
” Long Questions (500 Werds Eachy) 02x15=130
Total 75
(- Any remarks/ suggestions:
- )
L

- ci, b
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Part A Introduction

Program: Certificate Class; B.Se. | Year: 2021 Session: 2021-22
1"'vear |
Subject: Botany
1 | Course Code S1-BOTA]P
2 | Course Title Applied Botany Practical (paper ¢ )
3 | Course Type (Core
Course/Elective/Generic

EleetiveVocationaly.....)

Core Course

4 | Pre-requisite (if any)

To study this course, n student must have had
the subject Botany, Biology, Life Science in class/12th/,

5 | Course Learning outcomes On completion of this course, learners will be able to:
{CLO) By the end of this course the student should have
knowledge of practical skill related with ethnobotany,
tissue culture, application of bioinformatics sofiware and
tools of recombinant DNA technology.
6 | Credit Value 2 Credits
7__| Total Marks Max. Marks: 25+75 | Min. Passing Marks:33

Part B- Content of the Course

Total No. of Lectures-Tutorials-Practical (in hours per week):

L-T-P:

Unit pics

No, of Lectures

field

wiaste

. Use of BLAST and FASTA

. Prepare the list of important air, water and soil
pollutants of local areas
Plant tissue culture technique: sterilization, r
inoculation, culture media, acelimatization and
hardening,

7. Preparation of list of ethnomedicinal, food, fibre

plant lecally available
4. Toals of recombinant DNA technology:

Identification of ethnomedicinal plants 30
Preparation of soil health card of any agricultural

- Study of vermicompost and composting of kitchen i

Restriction, enzymes, plasmid vectors, other

s a— By mes
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quality (pH and ("uﬁdur:tivily}. =% [
10. Study of local plants grown around agricultural
field

I, * Practical can be decided on theory basis
according to availability,
12. * Case and field study can be designed accordingly.

KeywordsTaps:

Part C-Lea roing Resources

Text Books, Reference Books, Other resources

I
2

b.
L
S

Suggested Readings:

Levetin E. and Mcmahon K. “Plants and Society” Mc Graw Hill Education. 2007

Maiti R., Rodriguez H. G. and Thakur A_ §. “Applied Botany™ American Academic Press.

20107

Negi 5.8, “Forest Botany™ M/s Bishen Singh Mafendra Pal Singh. 2012,
Agrahari R. P. “Environmental Ecology, Biodiversity, Climate Change and Disaster
Management™ Mc Graw Hill Education. 2020

Sharma D. K. “Biediversity Conservation: Current Status and Future Strategies™ Write and

Print Publication. 2017

Singh 1. “Biodiversity Environment and Sustainability™ MD Publications Pvi Ltd/ 2008
Gupta P. K. “Molecular Biology and Genetic Engineering”™ Rastogi Publications. 2005
harma V., Munjal A. and Shankar A, “Bivinformatics™ Rastogi Publications. 2008.

| Suggestive digital platforms web links

Suggested equivalent online courses:

C

Part D-Assessment and Evaluation

.-‘

(D krs

S0t -y Wby



Suggested Continuous Evaluation Methods:

Internal Assessmenti Marks External Assessment Marks
Class Interaction /Quiz 1 Viva Voee an Practical 15
Atftendance 5 Practical Record File 10 f
Assignments {Charts/ Model 10 Table work / Experiments 50
Seminar / Rural Service/

Technology Dissemination/

Report of Excursion/ Lab

Visits/ Survey / Industrial

visir)

TOTAL 25 74

Any remarks/ suggestions:




K

(

(

¢

£~ iE C

g

Pat-2T
Faeqfa Rsmdaifs voos § gerwey
, b i
| TR ST T/ AT LW AT | AT 2021 AW 2021-22
_Emr:amﬁrw : . i
1 | TETEE T T §1-BOTAZT
2 | aTETER ¥ ofnfw HUTOIE Faeafaam (T 71 2) L
3 | TTEER T T (T FrCRE
AR ATRTTl.....)
4 | gaTTET (Prerequisite) TH T FT AGTTT 4 F T, v ey ey fe
(7f FrE 27) sy s s 247 srereer Famr a7
5 | WTEIET FeuTT £ o TF ur=rEA T A oy Fr @ gy e i
o | afrEfReE (e A ] Frraardt afear 1 e § g2 50m)
AT7ZF)(CLO) L e TEFAE T AR st eam F e ey &
.- ”«/ . T 1 A
; < | e TR ¥ TR R AEET &9 A SR, aeieE g
ﬂ,} [ et A=A ey A § aftadT w1 ey
@ T AT
G;-Qr o WEFT # 9y F wfidE waew w7 wwET stvo
‘ ﬁ?&f o 79T A AR § sy st T o
6 |FRzam _ | gEEfz=a
7 | F9HF A A 25475 A T 933
AT - qiEaws it fEygae
m@ﬁ’ffrgﬁwﬁw—m -a;ﬁrﬁ-rm-cr?fﬁﬁ?q =0(Frgifos off ooz 4 52
s _
T | fowa | = Ft wE=w
0
773 “f*ff“* 1
/4 "E'L ,.--'" e Rf _
Y% 5 ﬁﬂl_k)-_'rl'}



] IR p T mpar e i —— 12
1.2 e v a3 (A & et
1.3 wfEaT ¥ wre, qonen, o1 e s

1.4 1= FIT9T 1T T go=mr- Srfries o

TR Frferen i frarea & v

1.5 easfi F7=mT ofiT g e w7 F (araed

AT T3 A )

1.6 Tafira wore F qemedlt. arez derpemaeff e

FAzE, SEM #iv TEMI

I ['1ﬂﬂﬁr 12

1. 49THTg g

1.2 FIE 6 gHAT

1 3 AEA-9% F T,

14755 7 frar Fir qitm o arfilfs mee

AT

2.1 \TaTeT FiET

2. 2miifeafadt, dem g, srerfefy, wimtrs s

TTEA T AvaAT A7 [T o U ardTETE T WA |

2.3 ararEr=Ee W il ngew ;
i Hﬂ/ 1. EFETRrEy 12 |

@? 1 AT P ARy |
ﬂ 1.2 78q-TAHTET AT G |

,5 £ d’ 1.3 B =TT e e wrarn

' ﬂ,ﬂzi’ 1.4 it e

2. AATTAATAT :

2.1 \TaTE e e

2.2 wifd wge=|

| 3.5t FerfafaEe (@)

| 3. 1T T |
32 '-ﬁ*i*—rr F7 #Ew ST ks 7T At |

MUz |
D,

N gg"z/ k e .

A o % - ﬂﬁ‘q—]




C C

(

k. W € i

v 1. &9 12
1.1 A Gt

1. 25 Fafsr § do==m ofrr Sy 7 f =T
139999 § 917

2. FIEEA AT TAE oA F1 A4y 7T '

v 1. HERATT 12

1.1 #ifm =1

1.2 et & wwre, A ashfor weefom,
A ATTRE A S

1.3 ATt ofie gl qfierd

AqsiaT g /ol s dETATET
1. SrETEE SHEA, Microbial Diversity: Form and Function in Prokaryotes, frr
=T, AR, 2008.
2. S, UH, N, UT 9., WCATAE AT, 212 - at v feeedt Sth edn., 2001,
3. iz, v g, ¥ A7 w0, F, arenrarat, o2 fvnt-e Fei1, 7% FaeeT, 6th
edn., 2005,

4. THZH=TF.L., The Structure & Reproduction of Algae, Vol. | & Vol. I, ¥ gfafds
o, 5, o, 1945
5. Pag, e, Cr'_-.rptuq.-_i TG E!.utany Val, I Algae, Fung, —‘:!'- L!::herls -

-:.- . £ - l)
wﬁf%' i i ol i
%. o (e 8 "SHAN )
v 0

/"



TFFGAL, FATH, 1955,
6. =aT HifwA, An Introduction 1o the Algae, FlamsefrafEmea =TTy, #2,1967.

7. waEEET, #5, Fre, e o FiwEe, L, Introductory Mycology, w1 e
e w w1996,
8. 9=, 7. Introduction to Fungi, Ff Frafieme /1. %, 2nd edn., 1999
9. F94 TF., The inter-relationships of the Bryophyte, =g Frererifere, Wty gajzm,
Vol.10, issue 1-2, p. 1-21, 1911.
10.9f%T, 7.7, An Introduction to Embryophyta: Bryophyte, Vol.1, iz 7% fw,
TTETATE, 1965.
11,9725, £.41., British Mosses and Liverworts, $fsr sz 7=, 7. %.,1968.
12.9=1, 131, Morphology of Vascular Plants: Lower Groups, faf-f2 3% #7ft, =,
1936,
13.9f%@m, w1, An Introduction to Embryophyta: Pteridophyte, Vol.ll, #zw g% fr,
TATZTETE, 1965.
14,794, F. @17, The Morphology of Pteridophytes: The Structure of Ferns and Allied
Plants, 2famam FrafEemes gersme, &5, 1970.
15. fAmeErE, #1757, Morphalogy of Vascular Plants, T 7T, =¥ i fifae-
#wtaay frfee, #=w, 1971,
‘IE@T{(, .U AT H1 F, e, Morphology of Gymnosperms, #z 3% fRT,
=, 1964,
. 7., The Morphology of Gymnosperms: The Structure and Evolution of
{ive seed Plants, 2 frafaemy geremTT, &=, 1971.
'. A AT, An introduction to Gymnosperms, F=aTeft Ty, 7F faedt, 1084,
f"fmfr a1, A firarit §iffm, Gymnosperms, wafd wHier, #73, 2015.
20.afirz, .41, Botany for Degree students: Gymnosperms, revised edn. T, 5172 12
#t. fafree, 7 fo=fT, 2018,
21, AT, WA, 4T, 417 A AT, Gymnosperms, 70w s=eavma (f )R, 1
fawit, 2000.
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= Part A Introduction
Program: Certificate Class: BSe-1 | Year:2021 Session:2021-22
Subjeci: Botany
1_| Course Code | SI-BOTAZT
2 | Course Title Basic Botany (paper 2)
3 | Course Type {Core Core Course
Course/Elective/Generic |
Elective/Vocational/.....) .
4 | Pre-requisite (if any) - To study this course, a student must have had
 the subject botany in class/12th/ certificate/diploma. .
| 5 | Course Learning outcomes ® This course will help the student to understand the
(CLIY) . diversity of plants and evolutionary process in plant
kingdoms.
« It gives an aceounts of plant adaptations from aguatic
| condition to colonize terrestrial habitat,
* The changes in morphological, anatomical and
: reproductive structures that propel plant evolution
' can be investigated.
* The cconomic importance and significance of plants
in nature will be understood.
*  They will be acquainted with locally prevalent
microbinl diseases of plants and humans
6| Credit Value 4 Credits
7 | Total Marks Max. Marks: 25+75 | Min. Passing Marks:33 |
Part B- Content of the Course |
- Total I":u of Lectures- 60Tutorials- 0 Practical =0 ( theory 4 hours per week):
| L-T-P
_L-mt Topics . No, of Leetures
I 1.1 History of Botany and Indian Contributions. 12
]Mu:rphn!u“tml Charaeteristics of lower and higher
plants{ Angiosperms). S"HJ',"
L3Types of leaves. InNorescence, Flowers and Fruits. ﬁ*’r
. 1.4 Structure of Plant cell and cell orpanelles, Prokaryotic W i
und Eukaryotic Cells, types of Cell division. ?‘ﬂ# :
5 Microscope structure and function of light microscope A
l[nm;,nlrlrhdtr:m and resalving power), W Q’?
. 1.6 Various types of Microscopes: Bright ficld. Phase f"’"‘ 5"
Lonrast: SEM and TEM. dal e
n

[ 1. Algae 12
L 1Gencral characteristics
LIRange of thallus arganization, reproduction,
| L3Types of life-cyeles in alpae
| 1.4 Role ol aluae in nature and its economic importance,
- i -




S’
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2Bryvophytes :
s 2.1General characteristics, Ecology.
2.2Range of thallus organization, morphology,
— anatemy(internal and external features) and reproduction
of any one Bryophyte.
e 2.3Economic importance of Bryophvtes
- 1l 1Pteridophytes 12
I . L1General characteristics and morphology.
- s :
L2Slelar organization and reproduction.
A L3Heterospory and seed habit.
L.4Economical importance
s 2.Gymnosperms
2.1General description and their distribution,
"/ 2.2Economical importance of Gymnosperms.
3.Paleobotany
s J.1ndian contribution in Paleobotany.
3.2Brief knowledge of Fossils and Geological time scale.
S
v 1Fungi 12
- 1.1 General characteristics and cell wall compesition.
> 1.2 Mode of nutrition
L3 Types of reproduction
o 1.4 Economic imporance
L5Parasexuality and Mycorrhiza ,Q} m”"
- 2.Lichens: Brief knowledge and their significance. d
"-F
v IMicrobis s ; &
- 1.1Brief outline of various types of Microbes ﬁﬁﬁ“w
L.2Archacbacteria, Eubacteria, Cyanobacteria,
- ; ;
Mycoplasma, Actinomyveeles and Virus,
L 1.3 Beneficial and harmful roles. I
i ik f
Keywords/Tags: History of Botany, Palebotany. Prokaryotes. Eukaryotes, Algae, Bryophyia, [
s | Preridophyta, Gymnosperms. Fungi . Mycorrhiza, Lichens, Bacteria, Virus |
Part C-Learning Resources |
(& Text Books, Reference Books, Other resources '
Suggested Readings: |
- | I, Oladele Ogunseitan, Microbial Diversity: Form and Function in Prokaryotes, Wiley |
Blackwell 2008,
- Pelezar. M.l et al., Microbiology. Tata MeGraw-Hill Co. New Delhi,5th edition. 2001
Ca 3. Presscort, |‘_.._[ 1L:Lr||.'}.. 1 and Klein, .. ?‘t”!,'l'vl,'-!‘lin,'l.h;-:__l}, Pata MeGrme- Hill Co. New Delhi.ouh
» l'?;?il' B _ 'EI'L.ILL.IIL‘ & production of Adgac, Vol | & Vol 1L, Cambridoel 'I'.I‘-%:‘.}' |
b f' ¥ ; {J:;.I"% (l‘ }
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- Parihar, N.5.. An Introduction to Embryophyta: Bryophyte, Vol.l, Central Book Depot,

. Watson, E.V., British Mosses and Liverworts, Cambridge University Press, UK, 1968.

. Eames, AL, Morphology of Vascular Plants: Lower Groups, McGraw Hill, N.Y., 1936.

- Parthar, N.5., An Introduction to Embryophyta: Pteridophyte, Vol.ll, Central Book Depot,
- sporme, K.R., The Morphology of Preridophytes: The Structure ofFerns and Allied Plants,
- Bierhorst, D.W., Morphology of Vascular Plants, The MacMillan CoN.Y. and Collier-

. Coulter, J.M., and C.J. Chamberlain, Morphology of Gymnosperms, Central Book Depot,

- Sporne, K.R., The Morphology of Gymnosperms: The Structure andEvolution of Primitive
8.
19,
20,

- Bhawnagar, 5.P. andAlokMoitra. Gymnosperms, New age International (P [/J_Ljd Nq..w Delhi,
. 2000,

Press, Cambridge, LLK. 1945,

Smith, G.M.. Cryptogamic Botany, Vol. I: Algae, Fungi, & Lichens, McGraw-Hill Book
Co., New York, 1955,

lanMarris, An Introduction to the Algae, Hutchinson. London, 1967,

Alexopoulos, C.1.. Mims, C.W, and Blackwell, M., Introductory Mycology, John Wiley and
Sons, 1996,

Webster, 1., Introduction to Fungi, Cambridge University Press2nd edn., 1999,

Cavers F., The inter-relationships of the Bryophyta, The New Phytologist, Indian Reprint,
Vol.10, issue 1-2, p. 1-21, 1911

Allahabad, 1965,

Allahabad, 19635.

Hutchinson University Library, London, 1970.

MacMillan Lid.. London, 1971,

Allahabad, 1964,

seed Plants. Hutchinson University Library, London, 1971,

Dutta , 5.C., An introduction to Gymnosperms, Kalyani Publishers, New Delhi, 1984.
Sharma, O.P andShivani Dixit, Gymnosperms, PragatiPrakashan, Meerut, 20135,

Vasishtha, P.C., Botany for Degree students: Gymnosperms, revised edn.,S. Chand and
Comp. Lid., N, Delhi, 2018.

d /J_I'HJ

Suggested equivalent online courses:

Part D-Assessment and Ex'aluﬂtih_r:

Suggested Continuous Evaluation Methods;
Maximum Marks : 100 Jﬂﬁé‘p

Continuous Comprehensive Evaluation (CCE) : 25marks University Exam ELILJ 75 marks

| Internal Assessment : Class Test I5
Continuous Comprehensive | Assignment/Presentation 10
| Evaluation (CCE).25 Total - |25
| External Assessment : | Section{A) : Three Very Shon 0ix03i=09
' University Exam Section: Quiestions {50 Words Each)
| 75 Section (B) : Four Short 04 x 09 = 36
 Time ; 02,00 Hours Questions (200 Words Each) [
| Seetion (C) : Two Long 02x15=30

Craestions (300 Words Each)
lotal 75
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" Part A Introduction

' Program: Certificate - Class: 1"vear Year: 2021 Session: 2021-22
o

Subject : Botany Practical DR LY e ST =
- |1 | Course Code I S51-BOTAZP
2 | Course Title | Basic Botany Practical (Paper2)
-~ 3 | Coorse Type (Core | Core Course
Course/Elective/Generic
s Elective/Vocational/.....)
4 | Pre-requisite (if any) | To study this course, a student must have had the subject of
= | Biology/ Life science/Agriculture in class 12th,
o 5 | Course Learning outcomes |« Spudents will learn to carry out practical work in
(CLO) | the laboratory,
W » [nterpreting plamt morphology and anatomy of
various groups of lower and higher plants.

s | * Students will be able to identify the major groups of

l microoreanisms.
e |6 | Credit Value 2 Credits

| 7 | Total Marks Max. Marks: 25+73 | Min. Passing Marks:33
2 ! Part B- Content of the Course
w | OTotal No. of Practical- 30 HoursTutorials- 00 -Practical { 2 hours per week):

L-T-P:

s | Unit Topics N of Practical

[ltaV I Study of various types of leaves | inflorescence, 30
L | Flowers and fruits.

2. Understanding various parts of Microscope(simple and
— 7 compound microscope) |
p 3. Swdy of plant cells (e.g. Onion etc.)
- ﬁfﬁ" 4. Study of permanent slides of Mitosis and meiosis
) 3. Study of Electron Micrographs of Cell and organelles
s | d/ [rom Imternet, You -Tube,
L 6. [dentification of various algae from specimens, slides .
and temporary mounts of water from nearby areas like. |
Nostoe, Oscillatoria, Volvox, Spirogyra, Qedogonium,

o 5
B

%
|ﬁ&&°". 7.

s

~ | i 5
. 9

e |

Chara, and specimens and pictographs of marine algae
like Ectocarpus, Sargasym, Polysiphonie,

Study and identification of some Bryophytes like
Rieeia, Murchanmtia, dothoceras, Fungrio ond Field
VIS

Study ol some fossils (specimens and slides )

- Study of some Preridophytes like Lyeopodinm, |

Seflagimella, Egwisetion, Muarselio andstudy of any one
fern




] 10. Section cutting of Pteridophytes and Gymnnsmrm—s:
Stem, root and leaves

I'l. Specimen study of Preridophyvtes and Gymnosperms
Cones

12. Study of fugal structures and preparation of temporary
mounts of Mucor, Rhizopus, dsperigiftus, Yeasr,
Pencillium, Alternaria, Atbugo, Helimenthosporiun,

I3. Permanent slides of Puccinia an host.

14. Study of various fungal plant diseases

3. Observation of symptoms of virus and bacteria on
plants.

16. Gram staining technigues

Keywords/Tags: Microseope, Algae, Bryophyta, Pteridophy ta, Gymnosperm, Fungi

Part C-Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:
I Bendre Ashok and Ashok Kumar , A Textbook of Practical Botany, , vol. |, Rastogi Pub.,
Meerut, 1984,
2. Pandey B.PModern Practical Botany,., vol. 1, §. Chand and Co. Lid., N. Delhi, 17th edn..
1999,

3. Singh M.P., Chaudhary $.B. and Sahu H. BA Textbook of Practical Botany.Daya Pub. House,
M. Delhi, 2005,

4, Shahezad, Akil Mohd., Practical Botany, Shanti Prakashan, Gwalior. 2016,

3. Elizabeth Margarer and Angela GPractical manual of Botany. vol.1, New Age (Pub,) Lid.,
Dethi, 2007.

Suggestive digital platforms web links -

Wi

'.?iuggﬂm} equivalent online courses: — : - _ o

7 rr

f/”



Part D-Assessment and Evaluation

Suggested Continuons Evaluation Methods:

Internal Assessment Mauarks External Assessment Marks
Class Interaction /Quiz 10 Viva Voee an Practical 15
Attendance 5 Practical Hecord File 10
Assignments (Charts/ Model 1m0 Table work / Experiments 20

Seminar [ Rural Service!
Technology Dissemination/
Report of / Lab Visits/ Survey /
Industrial visit)

TOTAL 5 75 |

Any remarks/ suggestions: Practical may be adjusted accordingly by the teachers.
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Part A :Introduction

Program: Certificate Course | Class: B.S¢. | Year J Year : 2021] Jﬂessinnzlﬂzl—zﬂﬁz

Subject : Biotechnology

| Course Code

CORE TH-1-SI-BTECL T

2 | Course Title

Cell Biology and Biochemistry

3 | Course Type

Core Course

4 | Pre-requisite
(If any)

To study this course, a student must have had the subject Biology in

|
12" class. |
i

5 Course Learning
outcomes (CLO)

Course Objective :-The Main Objective of the course will be 1o build the !
basic foundation for studying Biotechnology. The Demand For Trained |
workforce in Biotechnology is ever growing in Fundamental Research and |
Industry Sector. Academic and Research Sectors also Require

Interdisciplinary trained manpower to foster the Biotechnology Revolution. |

| The restructured syllabus combines basic principles of Chemical andi

Biological sciences in light of advancements in technology. The curriculum |
aims 1o impan basic knowledge with emphasis on its applications 1o make |

the studenis ready for industries and research work in concerned field
|

!
1
|
|
|

Learning Outcome :-At the end of the paper . a student should be able 1o -

I. Understand basics of cell biology . :

2. Appreciate the importance of bonding and spatial arrangements of |
molecules for proper functioning and stability '

3. Understand both the physical as well as chemical properties ol
bromolecules |

4. The Student Could Pursue a career in biochemical testing. The |

decrease of increase in the amount of some of the biomolecules can

have clinical significance.

Students can also go in for medical Laboratory Technique Courses. |

opening opportunities in hospitals and pathological laboratories.

[

6 | Credit Value Theory - 4 ,
7| Total Marks Max. Marks: 25+75 Min. Passing Marks : 33
il 23 Sic e =0 b
e C
I’ ';;,* e IR .L..(. )
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Part B : Content of the Course
Total numbers of Lectures (in hours per week) : 2 hours per weeh
Total Lectures : 60 hours
Unit Topies

o

| MNumber of
Lectures

12

1. Historical background of the Cell
1.1 History of Cell Biology.
1.2 Cell Structure.
1.3 Cell Theory. _
2. Prokaryotic Cell and Cell Organells: I
2.1 Ultrastructure of Prokarvotic Cell.
22 Structure and function of cell organelles: Flagella, Pili, Cell wall, |
Cytoplasmic membrane, Nuclear region. Ribosomes. Vacuoles,

Metachromatic  granules, Spores and Cysts,  Microtubules,
Microfilaments. Centriole.

2.3 Difference between Prokaryotic and Eukaryotic cells.
Key Words:- Cell theory, Prokaryotic Cell
IT | Cell Organelles and Cell Cycle :
1. Eukarvotic Cell and Cell Organells:

.1 Ultratructure of Eukaryotic cell (Plant and Animal cells), ! i

1.2 Structure and function of cell arganelles: Cell membrane. Mitochondria.

Chloroplast, Endoplasmic  reticulum, Golgi  bodies. Lysosomes,
Peroxisomes, Nucleus.

1. Cell Cycle: ,
2.1 Cell evcle and Cell division. |
2.2 Apoptosis or Cell death

Key Words:- Eukarvotic cell, Cell organelles, Cell cycle, Apoptosis

NI | Molecular Structure of Water ; "
L. Water structure and Buffer: M
N

I | Cell as a Basic Unit: ‘

12

=

I.1 Properties of Water.
1.2 Interaction of Water. X
1.3 Role of Water in Bio molecular Structure. %:w .
1.4 Acid and Bases. Buffer solutions. | |
1. Chemical Bonds:

| 2.1 Chemical Bonds (lonic Bond, Covalent Bond. Coordinate Bond, Non |

Covalent Bonds. Hydrogen Bond) | [
I Key Words:- Water, Buffer, Chemical bonds. '

IV | Biomolecules: il | i |
Sources, Nomenclature, Classification, Structures, Characteristics.  and |
Functions:
{  |.Carbohydrates,
| 2.Lipids,

| 3.Proteins and Mucleie Acids
| | Key Words:- Carbohydrates, Proteins, Lipids, Nucleic Acids,
EE Tnmn-:'l'_'f_eﬁhniqucs '

L. 1Principle. and Applications of Light Microscopy, Centrifugation,
[ Chromatography (Paper. Thin lavge and Columnl.  Colorimeter and

Spectrophotometer
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» .
o ) I
i | Key Words:- Microscope, Chromatography, Spectrophotometer. & .
b B b
s
— | Part C : Learning Resources
~ r Text Books, Reference Books, Other resources
w i Suggested Readings :
I i fAems oF a9 ® et v
|
= 2, wiftre dWafaae-of sivawr wwi-fifee vewe |
~ 3. degE—afta oF sed-and & ueEms '
W 4. wIfRE A Fegaterd, stavtfd ol B s @ & g
5. WEvEEEReE-g g gEr, sevee—a N8 geme
V 1
6. SRS ST wEEE — Wifew 0F eEe - andd ums
b 7. Industrial Biotechnology - B.D. Singh
o 8. Textbook of Biochemistry - S.P. Singh
9. Cell and Molecular Biology - P.K. Gupta
et 10. Cell Biology - P.S. Verma and Agrawal |
A i1, Cell and Molecular Biology. — 5.C Rastogy i
12. Cell Biology. - P.S. Verma and Agrawal
- Suggested equivalent online courses : |
ot 1. https://pubs acs.orgfloi/bichaw (for Blochemistry),
2. https://pubs.acs.org/loi/bipret, https://euides.lib.uh.edu/biotech (for biotechnology)
s .
3. o e fr okcentre. net/Biol ioTechnology-Books.html & books on biotechnalogy |
w 4, https://fw hindia.com/Book weBooks/MTExNA/Biotechnologye books on bictechnology
5. https://bookauthority.org/ books/best-biotechnglogy-ebooks e books on bistechnology -
e i
Part D : Assessment and E Th i
" a e nt and- uluaﬁnn[ eu;;f | |
Maximum Marks : gﬁ’ i 100
e Continuous Comprehensive Evaluation (CCE) - / 25
w University Exam (UE) : Q‘P | 75
Time . 02.00 Hours - |
- Internal Assessment : | Class Test o ! 15 L
= Continuous Comprehensive | Assignment/PreseMatio 1
Evaluation {CCE) -
- Tulul | 15
w» ‘:l."..tmni-\] Three Verv Shon 03 x03 =09
External Assessment ; Cuestions (50 W c-rvd:. Each)
o University Exam Section (B) : I-uur Shor it _u-_z %09 =3
L e Chiistions 200 Words I'..'h:hj
| = q' = — I -
¢ f%; Section (C) - Two Long 02x 15 =30
& A /\ﬂ I:J‘IIt'riIFl'II'IE. (500 Words Each) . : |
5 AR =
" Lq: \ |-- ._,-'I 'c . ﬁ ‘\ 5 l'n_
L - B s -"?' o = ’ « h E,q}k kS \' fee A
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Part A :Introduction A |

Program: Centificate Course | Class: B.Sc. | Year | Year: 2021 | Session : 3031-3033 |
Subject : Biotechnol

1 [ Course Code | CORE- PR-1-SI-BTE C1 P ]

2 | Course Title Labwork for Cell Biology and Biochemistry

3 | Course Type Core Course e

4 | Pre-requisite To study this course. a student must have had the subject Biology in
(If any) | 12" class.

5 Course Learning Course ﬂl}jll‘lﬁ'h'e :=The Mai_n U!}jEﬂivﬂ of the course will be o give
outcomes (CLO) hands-on practical knowledge in Biotechnology. The Demand For Trained

workforce in Biotechnology is ever growing in Fundamental Research and
i Indusiry  Sector. Academic and Research Sectors also Require
! Interdisciplinary trained manpower to  foster the Biotechnology
|3 Revolution. The curriculum aims 1o impart basic knowledge with
emphasis on its applications to make the students ready for industries and
research work in concerned field,
Learning Outcome :-At the end of the paper . a student will be able to
I. Understand basic techniques of cell biclogy.
| 2. Know the physical as well as chemical properties of biomolecules
3. Pursue a career in biochemical testing. The decrease of increase in the
amount of some of the biomolecules can have clinical significance.
4. Take medical Laboratory Technique Courses. opening opportunities in
hospitals and pathological laborataries. !
Credit Value Practical - 2

Total Marks | Max. Marks: 25+75 | Min. Passing Marks ; 33

= |

Part B : Content of the Practical Cou rse
Total numbers of Lectures {in hours per week) : 2 hours per week
Credits — 2 (Praetical: 30 hou rs)

| Scheme of Practical E.taminatinn:r—’?fhj Max. Marks (25 + 1'5-= 100}
(A) Internal Assessment. :- f’ﬂ"f ; f Max. Marks- 25
| Class Interaction. a’# 05

2. Quiz, 03

3. Seminar. ﬂgi ‘pin 07

4. Assigments ( Chats, Rural wawwﬂllnngi(‘u'l-FEruuln.i:m Lab VisivTncesisial Training, 08 |
(B} External Assessment:- Max, Marks- 75

Major experiment

L. 15
2. Minor Experiment -1 10
3. Minar experimeni-2 I
4. Spoting. I3
5. Wiva—Voge 15 |
6. Practical Record.

|
H_f

List of Experiments/E xercise, e

I Tostudy the plant cell structure using various plant marerials

2. Tostudy the animal cell structure using cheek cells.

3. To Prepare Qnion root tip for the stages of Mitosis,

4. To Prepare and study the different stages of Mitosis and Meiosis
5. To analyze Carbohri A yantifarively
6 .
7

To analyze
Ta anal_mz:;iu:*:}s Chanitita

=i - o

B e e —

e



8. To Prepare Buffers.
9. To Separate plant pigments by Paper Chromatography.
10. To Separate amino acids by TLC.

L = all
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AHINT HETTS [k Ara/sy qTa seTTe At |

Fundamentals of microbiology and immunology, A.K.Baneriee and Nirmalaya
Banerjee, New Central Book Agency, New Delhi |

. Modern concepls of microbiology; H.D. Kumar and Swati Kumar., Vikas Puhhshlng '

House Pyt Lid. , 27 Edition.

Microbiology M.J. Pelczar , E.C.S. Chan and N.R.Krieg , McGraw Hill amul
company. 1993, 5" edition !

A text book of microbiology R.C.Dubey and D.K.Maheshwari , S Chand and|
Company Ltd 2004, 1% edition, |

Microbiology ;P.D.Sharma, Rastogi Publication, Meerut. |
General Microbiology Vol | and Il C.B. Powar and H.F.Dagniwala , Himalaya
Publication,

Microbiology Fundamental and Applications; S.S.Purohit, Agrobias, 7™ Edition.
Immunology ;K.R. Joshi, Agrobios, 5" edition.

wﬁfmﬁm.wﬂﬁﬁnﬁhfﬁrﬁrﬁ;mw, W.mﬁ"ﬁ.ﬂan'
) |
Publication, New Delhi.

10. ot v ST, g w Rl pdf TF. @ "gﬂ

. &7 17 fomw s afr ofi ot g Ty | Mﬂmpany.
Jalandhar. olﬂ'ﬂ_cf&p
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2 hitp://open.oregonstate.education>...General  Microbiology- Open Textbook-Open

- Textbooks

v 3 hitp:/iwww freebookcentire.net>...Immune System and Immunclogy (PDF&3F}|download
book

| 4 http://hmmcollege.ac.in>3...PDF Introduction to Immunoclogy
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P
s ; Part A Introduction = |
- !
-~ ' Program: | Class: B.Se. Year: | Session: 2021-22
| Certificate i
Pt | o ]
" Subject: Biotechnology !
L | Course Code CORE-TH-2 SI BTEC 2T |
s 2 | Course Title Microbiology and lmmunnlug;___ . - .l
. |
T | 3 | Course Type Core Course |
w | 4 | Prerequisite To study this course a student must have had the subject '
| Biology in class 12",
L I i
5 | Course Learning | Course Objectives: To create general understanding about i
i ' Outcomes microbiology and immunology i
~ 1. The students will be able to understand microbial diversity }
and Nutrition,
- 2. The students will be able to understand immune system. i
s Immune responses and Vaccination.
3. The students will be able to describe role of immune system |
~ in both maintaining health and contributing 1o disease. !
4. The students will be able 1o understand immunological '
- techniques.
Course Learning Outcomes: At the end of the course student
e will familiar with -
v I. Microbial diversity and nutrition.
2. Immune system, its properties and types.
i 3. Immunoglobulin structure, types and functions and can apply
the concept of hypersensitivity and vaccination for differens |
Rl diseases. |
, _| 4 Perform various immunological techniques. i
o |6 | Credit Value 4 '
ke 7 | Total Marks Max Marks 25+75 | Min. Marks 33
i ul S J
et pv/"—
S o LN
s X/, ?ﬂ 1 %}f__ i Sﬂ-‘i"i“:‘ T| N
L%\ el
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Part B Content of the Course ==

Total Number of Lecture Hours — 60

Unit

Topics | No. of
LectureHours

History , Basic concepits of Microbiology and Culture Media | 12
preparation

1. History ,Basic concepts of Microbiology:
1.1 Fundamental, History and evolution of microbiology.
Development of microbiology, Application of microbiology in
human welfare.
1.2 Classification, General characteristic and structure of Bacteria,
Fungi and Viruses.

2. Media Preparation:
. 2.1 Methods and Types: Culture, Minimal, Selective, differential,
Transp-nrt media.

2.2 Synchronous, Batch and Continuous culture,

Key Worlds: Classification of Microorganisms, Media Preparation.

A

1

Microbial Growth and Growth measurement: 14

1. Microbial Growth :
L.1. Definition of growth, Mathematical expression of growth

Growth Curve, Generation time; Growth yield, Effect of nutrients
on growth. |

1.2. Factor affecting growth: Nutrient. Temperature, Oxygen, pH. ~
Osmotic pressure. -%E:Eﬁ‘b
2. Growth measurement: “ﬂ
2.1 Measurement of Growth (Direct and Indirect methods) : cell ‘w
number, Cell Mass and Cell Activity, \ vf:i
2.2, Cell Count: Turbidometric method, Plate count method . w
Membrane count method , Dry weight and Wet method by
measurement of cellular activity.

Key Worlds: Growth, Measurement,

| 1. Basics of Immunology :

Basics t:-l‘lmmunﬁlom-: T

1.1. Concept of Innate and Acquired immunity, Phygocyiosis
complement and Inflammatory responses.

L2. Immune cells and organs : Structure, Function and Properties
of immune cells - Stem cell. T-cell, B-cell . NK-cell .

_| Macrophagus . Neutrophil, Eosinophil Basophil, Mastcell,




|

= —— i

Dentric cell.
1.3. Immune organ: Bone marrow, Thymus, Lymph Node, Spleen,
Lymphatic System.

| Key Worlds: Immunity, Immune cells.

1V Immunoglobulins and Immune response:

1.1. Antigens: Characteristics of an antigen: Foreignness,
Molecular size , Chemical composition and Heterogeneity .
Antigen Adjuvants , Epitopes, Haptens.
1.2. Antibodies: Structure, Types, Functions and Properties of
. antibodies Antigenic determinant on antibodies( Isotypic,
Allotypic , Idiotypic). Monoclonal, Polyclonal and Chimeric
antibody.
2. Immune response :
2.1. Generation of immune response: Primary and Secondary
immune response, generation of Humoral response (Plasma and
Memory cell),
| Generation of cell mediated immune response  (self MHC
| restriction, T-cell activation, Co-stimulatory signals), Killing
| Mechanisms by CTL and NK ells, Introduction’ to (olerance.
 Key Worlds: Antigens, Antibodf

I
i 1. Immunoglobulins
[
i

| Microbial , Immunological Technigues and Vaccination:

1. Microbial Technigues :
1.1. Principle, Working and applications of instruments —Laminar
airflow, Autoclave, Hot air oven,
2. Immunological techniques:
| 2.1. RIA. ELISA. Western blotting. Principles of Precipitation.
! Agglutination , Immunodiffsion. Immunocelectophorosis.
| 3. Vaccination: e
3.1. Vaccines and vaccination: Rubella, Varicella{Chickenpox).
Polio,Diptheria, Hepatitis vaccine
| Key Worlds: RIA, ELISA. Laminar air low, Autoclave, Vaccine.

10




Part C Learning Resources

Text Books, Reference Books, Other resources

|
'l

Suggested Readings -

1.

Fundamentals of microbiology and immunology; A K Banerjee and Nirmalaya
Banerjee, New Central Book Agency, New Delhi

Modern concepts of microbiology; H.D. Kumar and Swati Kumar., Vikas Publishing
House Pwvi Lid. , 2™ Edition.

Microbiology :M.]. Pelczar , E.C.S. Chan and N.R.Krieg . McGraw Hill Book company.
1993, 5" edition

A text book of microbiology :R.C.Dubey and D.K . Maheshwari . § Chand and
Company Lid 2004, 1" edition.

Microbiology ,P.D.Sharma. Rastogi Publication.Meerut.

General Microbiology Vol | and IT; C.B. Powar and H.F.Dagniwala , Himalava
Publication.

Microbiology Fundamental and Applications; S.8.Purohit. Agrobias, 7™ Edition.

. Immunology :K.R. Joshi, Agrobios, 5™ edition.

s, grrd T, sefiemmm oife, 7% &=, wmfizRED

Publication, New Delhi,

10. Tatrrormarirafird; sz frrkt. ffipd Tee
1. qgeeirafare xfemars arft et poires St 8. Vikas and company,

* Jalandhar.

r":) T
12, snfvwd TR rieraranfied, . % 787, Rastogi Publication, Meerut, ¢ f’ ‘S'

Suggested digital platforms web links

| httpe//www. freebookeentre net . .. free microbiology books downloa

mﬁ“w

Textbooks

2 hup://open.oregonstate.education=... General Microbiology- Open Textbook- -Open Texthooks |
3 hutp:/fwww, freebookeentre. net>.. Immune System and Immunology (PDF&3P)download

book

Jhmmeolle ' .PDF

_Introduction to Immunology

5 hittp:!/wiww, ma!uuntrum xL* POF IMMUNOLOGY &MICROBIOLOGY

Suggested equivalent online courses -

e

__,,'_E,-_',_.J| -

]

w

C N e

“f}{ L &‘du'*"‘_[ ()

x ¢ foghe (aratrs
E,L/’ i

ey




L
Mo
s |r Part I} : Assessment and Evaluation {Theory) |
- |Sunesud Continuous Evaluation Methods: ]
> i
Maximum Marks : 100
- Continuous Comprehnsive Evaluation (CCE) : 25 marks University Exam (UE) :75 marks
- Internal Assessment : i{.'tass 15 i
Continuous Comprehnsive  TestAssignment/Presentation i
e Evaluation (CCE) 1 l
- Total 25
- IE:Irrmll Assessment Section (A) : Three Very shont |03 x 03 =09
s | University Exam (LE) )
i Cuestions (30 Words Each)
ot Time : 2:00 Hours
| Section (B) : Four Shon M x09= 36
At 4 Questions (200 Words Each)
s ‘Section (C) : Two Long . .
1Questions (500 Words Each) 02 x 15 = 30 Totai7s
St |
%) Any remarks/suggestions:
- M
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- Part A Introduction
b | Program: Certificate Class: B.Se. j Year: | Session: 2021-22
[ |
1
~ | Subject: Biotechnology
e 1 Course Code CORE-PR-2-SI-BTEC 2P
= 2 Course Title Lab on Microbiology and Immunology .
- 3 Course Type Core Course |
= 4 Prerequisite | To study this course a student must have had the subject Biology in
\or | class 12® .
|
- 3 Course Course Objective :
Learning e 2
o i The objective of the course is to prepare students competent in subject
through in-depth lecture and laboratory practices-
L
| The students will be able to identify microbes using modern
- techniques.
e 2 The students will acquire skill and competence in microbiological and
G immunological laboratory practices applicable to microbiological
research or clinical methods of immunology. including accurately
(- i reporting observations and analysis.
~ - Course Learning Qutcomes:
- 4 i On completion of this course, learners will be able to have sufficient
(—gﬂj | scientific understanding of microbiology and immunology-
S
7 ﬂ‘l #’ | Students apply concept, Principle and types of sterilization methods i
~ L G’ﬁ viz performing microbiological experiments.
- Crp . e?:\ 2 Students apply the concept and characteristics of antiseptic.
" ﬂ@- | disinfected and their mode of action in day 1o day life.
- | 3 Students will apply principle. working and applications of instruments
~ Laminar airflow, Autoclave, Hot air oven elc i
=
6 Credit Value | 2 - 1
b S S &
7 Total Ma g, . Max Mark 25+75 Min Marks 33
~ ?/, L, S
hh'i-f.‘ 1"& ,,1.1- 'l. 1
L o 7 " == o
L L - [j.{& G LM )
L ' o -.l'
Mo




Part B Content of Course

Total No of Practieal (In Hours): 30

Topics

T
| Hours.,

-

Li ractica

1 To perform Aseptic technique, Cleaning of glassware’s, preparation of Cotton
Plugging and Sterilization.

2. To prepare Bacterial and Fungal media.

3. To isolate microbes from Air, Water and Soil.

4. To Study dilution and plating by Pour Plate. Spread Plate methods.

3. To Study microorganisms by Staining method — Simple staining, Gram staining,
Endospore staining, Fungal staining. Negative staining

6. To identify bacteria based on staining, Shape and Size.

7. To enumerate microorganism — Total and Viable count.

8. To study Antibiotic sensitivity of microbes by the use of antibiotic discs.

9. To isolate and identify pathogenic bacteria from sewage and waste water.
10. To Determine growth curve and generation time of E. coli.

1. To identify of human blood groups.

12. To enumerate total WBC of the given blood sample by hemocyiometer,

13. To enumerate differential Leukocyie of the given blood sample.

14. To enumerate total RBC of the given blood sample by hemocytometer.
15.To isolate and Identify aquatic Fungi from Local water body.

Total 30

j

Part C Learning Resources

Text Books, Reference Books ,Other Resources

Suggested Readings -

Publication, New delhi.

International New Delhi, 2007,
| 4 Laboratory Manual of Biotechnology ; P.N.Swamy , Rastogi Publication Meerut.

| 3 Practical Microbiology : R.C.Dubey , D.K.Maheshwari . S Chand &Company. Delhi,
djﬁilash Pustak Sadan,

i 6 Manual of Experiments in Biotechnelogy :Leena Lakhani, Sheeba Kha
Bhopal. ?{I %

Suggested digital platforms web links

| 2hitp:/Mbookauthority
| Suggested equiva

.. Micro

| Ihitp:Nipguides. uphsc.edu>, ebooks Microbiology Immunology & Wﬂ

ologyeBook  ouie O
: Wwo g

| Laboratory Techniques in Modern Biology :N.Swarup . 5.C. Pathak . S. Arora . Kalvani

2 Integrated Methodologies in Biology :Shashi Shrivatava P. Banerjee . Arun Prakashan. Gwalior.
3 Experiment in Microbiology Plant Pathology and Biotechnology:K R.Anejaa, New Age
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| Part D Assessment and Evaluation
Suggested Continuous Evaluation Methods:
Internal Assessment Marks ~ External Assessment | Marks
Class interaction /Quiz | 10 " Viva-voce on Practical | 15
Attendance 5 " Practical Record File | 10
Assignment 10 | Table Work Experiment 50
{Charts/Models/Seminar
| /Rural Service (Technology
| Dissemination/Report of |
' Excursion/Lab
Visits/Survey/Industrial
Visit)
[ Tonal 75

E Total 35

Scheme of Table Work /Experiments:

1 .Major experimen

2 Minor Experiment -1
3.Minor experiment-2
4, Spotting.

5.Viva - Voce
f.Practical Record.

15
10
10
|5
15
10
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1. Parker, J, Haswell, WA, “A Text Book of Zoology™, VII edition, Vol. I & II. Low Price
Publications, Delhi, 1990.

Barnes, RD, “Invertebrate Zoology™, VII Edition, Cengage Learning, India, 2006.

Pechenik, JA, “Biology of the Invertebrates” MeGraw-Hill Educations, VI Edition, 2015.
Sedgwick. A, “A Students Text Book of Zoology"”, Voll, Il & Vol. Ill., Low Price
Publications, Delhi, 1990.

Dhami and Dhami, “Invertebrate Zoology™ R., Chand & Co., India, 2009.

Jordan and Verma, “Invertebrate Zoology,” 5. Chand & Company, New Delhi, 2013.
Agarwal, VK, “Zoology for Degree Students: Non-Chordata™, S Chand & Company,2017.
Kotpal, R, “Modem Text Book of Invertebrates”, Rastogi Publications, Meerut, 2017

. Kotpal, R, “Protozoa to Echinodermata (Phylum Series)”, Rastogi Publications, Meerut, 2017.
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Theory Syllabus

Part A Introduction
| Porgramme : Certificate Course | Class : B.Sc. | Year:Ivear | Session:2021-2022 -|
Subject: Zoology
| | Course Code S51-Z00L1T
2 | Course Title Animal Diversity: Non-Chordata (Paper - 1)
Course Type (Core Core Course

3 | Course/Elective/Generic
Elective/Vocationall......)

4 Pre-requisite (if any)

To study this course a student must have had the
subject Biology in 12" Class

Course Learning outcomes (CLO)

Upon completion of the course students should
be able to

1. Learn about the importance of systemic,
taxonomy and phylogeny to get a conerete
idea of evolution of non-chordate phyla.

2. Understand the various morphological,
anatomical structures and functions of
animals of different phyla.

3. Get the knowledge about economic,
ecological and medical significance of
various animals in human welfare.

4. Understand the important parasites and
their control measures.

6 | Credit Value

4

7 | Toial Marks

Max, Marks: 25+75 | Min. Passing Marks:33

~

4"”

;:e?

F

Dr. Mrar,m;r/‘

Chairman
Central Board of Studies
Subject - Zoology
Date- 2.3 . 0€.202|




Part B-Content of the Course

Total No. of Lectures-Tutorials-Practical (in hours per week): 2 hours per week

L-T-P:

Unit

Topics

No. of Lectures

I

Taxonomy, Phylogeny and Protozoa
1. Taxonomy
1.1 Elementary knowledge of Zoological Nomenclature and
International Code
1.2 Classification of Animal Kingdom upto Phylum of acoelomate
and coelomate non-chordates according to Parker and Haswell
7™ edition
2. Phylogeny
2.1 Definition and Examples
3. Protozoa
3.1 Phylum Protozoa: General characters of the phylum and
outline classification up to classes with distinctive characters
and suitable examples
3.2 Structure, life history and pathogenicity of malarial parasite
(Plasmodium vivax)
3.3 Protozoa and disease
Keywords/Tags: ICZN, Classification, Protozoa, Plasmodium.

(

Porifera, Coclenterata
1. Porifera
1.1 Phylum Porifera: General characters of the phylum and outline
classification up to classes with distinctive characters and suitable
examples
1.2 Type study of Sycon

49 =
1.3 Canal system of Sponges iﬁ/

2. Coelenterata

2.1 Phylum Coelenterata: General characters of the phylum and

outline classification up to classes with distinctive characters
suitable examples

2.2 Type Swudy of Obelia
2.3 Corals and Coral reef formation

Keywords/Tags: Classification, Porifera, Sycon, Coelenterata, Obelia,
Coral reefs.

I

Pluiyhelmlnt-l-:'n_s: Nemathelminthes, Annelida
L. Platvhelminthes

1.1 Phylum Platyhelminthes: General characters of the phylum and
outline classification up to classes with distinctive characiers and
suitable examples

1.2 External morphology and life history of Liver fluke

2 Nemathelminthes

4
2.1 Phylum Nemathelminthes: General characters of the phylum and

outling #fassification up to classes with distinctive characters and
suitable examples




2.2 Pathogenic symptoms of Nematodes and diseases
3. Annelida
3.1 Phylum Annelida: General Characters of the phylum and outline
classification up to classes with distinctive characters and suitable
examples
3.2 Type study of Earthworm (Pheretima)
3.3 Structure and significance of Trochophore larva

Keywords/Tags: Classification, Platyhelminthes, Liver Fluke,
Mematode disease, Annelida, Pheretima, Trochophore,

Arthropoda, Mollusca
1. Arthropoda
1.1 Phylum Arthropoda: General Characters of the phylum and outline
classification up to classes with distinctive characters and suitable
examples
1.2 Type study of Prawn
1.3 Larval forms of crustacea
1.4 Insects as a vector of human disease
2. Mollusea
2.1 Phylum Mollusca: General characters of the phylum and outline
classification up to classes with distinctive characters and suitable
examples
2.2 Type study of Pila
2.3 Structure and Significance of Glochidium larva

Keywords/Tags: Classification, Arthropoda, Prawn, Crustacea larva,
Insects, Mollusca, Pila, Glochidium.

12

Echinodermata, Hemichordata
1. Echinodermata
1.1 Phylum Echinodermata: General characters of the phylum and
outline classification up to classes with distinctive characters and
suitable examples .
1.2 External features and water vascular system of Starfish (4sterias)
1.3 Larval forms of Echinodermata

2. Hemichordata 12
2.1 Phylum Hemichordata: General characters of the phylum
hemichordate and relationship with non-chordates and chordates
2.2, Balanoglossus — External morphology
| 2.3 Structure and significance of Tomaria larva
; Keywords/Tags: Classification, Echinodermata, Asterias,
| Echinodermata larvae, Hemichordata, Balanoglossus, Tornaria.
3 %) =
\ e i— lﬁl 5
Wl ( Clasburan )
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Part C-Learning Resources

Text Books, Reference Books, Other resources

Suggested readings

1. Parker, J, Haswell, WA, “A Text Book of Zoology™, VII edition, Vol. 1 & I, Low Price
Publications, Delhi, 1990,

Barnes, RD, “Invertebrate Zoology™, VII Edition, Cengage Learning, India, 2006.

Pechenik, JA, “Biology of the Invertebrates™ McGraw-Hill Educations, VII Edition, 2015.
Sedgwick, A, “A Students Text Book of Zoology™, Voll, II & Vol. IIl., Low Price
Publications, Delhi, 1990,

Dhami and Dhami, “Invertebrate Zoology™ R., Chand & Co., India, 2009.

Jordan and Verma, “Invertebrate Zoology,” S. Chand & Company, New Delhi, 2013,
Agarwal, VK, “Zoology for Degree Students: Non-Chordata”™, S Chand & Company,2017.
Kotpal, R, “Modem Text Book of Invertebrates™, Rastogi Publications, Meerut, 2017
Kotpal, R, “Protozoa to Echinodermata (Phylum Series)”, Rastogi Publications, Meerut, 2017.
lll https://zoologyleamingpoint. wordpress.com

11. https://zoologyresources.com

B

O RN O

Suggesied equivalent online courses:
1. Swayam Online Courses

g "
hups://storaee poogleapis com/uniguecourses/online. hitml Cf,}? 3
2. National Digital Library

hutps://ndl.iitkgp.ac.in
3. e-PG Pathshala (MHRD) Portal(htips: /epgp.inflibpet.ac.in/) ﬂfﬂ‘#
4, Animal diversity https:/swayam.gov.in/courses/S686/animal-diversi SRl
Advances in Animal Diversity, Systemics and Evolution &pﬁ&&@

(hitps:fswaypm.gov.in/cou rses/5686-zoology)
5.5cience Direct Open Access Content

(https:/fwww.sciencedirect.com/book/9781843342038/open-access)

s

Dr. A‘ﬁlll‘;:lmr

Chairman
Central Board of Studies
Subject - Zoology
Date- 29.05. 2632
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Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods :

Maximum Marks: 100

Continuous Comprehensive Evaluation (CCE): 25 Marks University Exam (UE): 75 Marks

Internal Assessment: Class Test Assignment/ Presentation 15
Continuous Comprehensive 10
Evaluation {CCE) : 25 Total 5
External Assessment: Section (A): Three Very Short 03 x 03 =09
University Exam : 75 Questions (50 Words Each)
Section (B): Four Short Questions
Time ; 02.00 Hours (200 Words Each) Section (C): Two 04 =09 =36
Long Questions (500 Words Each) 02 %15=30
Total 75

Any remarks/suggestions:

Dr. m;ar

Chairman
Central Board of Studies
Subject — Zoology
Date - 29.05.2.6 2 |
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I. Arumuam, N. Nair, NC, Leelavathy, 8, Pandian, NS, Murugan, T, Jayasurya, “Practical
Zoology - Invertebrata™, Volume - I, Saras Publication, 2013

2. Lal, 58, “A Text book of Practical Zoology - Invertebrates”™, Rastogi Publications, 2016.

3. Prakash, M, and Arora, CK, “Laboratory Animals”, Anmol Publications, New Delhi, 1998,

4. Verma, PS, “A Manual of Practical Zoology - Invertebrates™, S, Chand & Co., 2013,
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Practical Syllabus

Part A Introduction
| Porgramme : Certificate Course | Class : B.Sc. | Year:Ivear | Session:2021-2022 |
Subject: Zoology
1 | Course Code S1-ZOOL1P
2 | Course Title Invertebrata (Paper I)
Course Type (Core Core Course
3 | Course/Elective/Generic
Elective/Vocationall......)
4 Pre-requisite {if any) To study this course a student must have had the
subject Biology in 12™ Class
Course Learning outcomes (CLO) Upon completion of the course students should be able
understand

1. Identify inveriebrate animals of different phyla
and their histology through study of museum

specimens and slides
5 2. Learn their different systems through
dissections

3. Enhance  collaborative  leaming  and
communication skills through practical
sessions, team work, group discussions,
assignments and projects.

6 | Credit Value 2
Max. Marks: 25 475 | Min. Passing Marks:33
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Dr. U.S. Parmar

Chairman
Central Board of Studies
-~ Subject — Zoology
AR 5\ Date- 29, 0¢. 282 |
i L
r =
E =

"‘1"'.’?:%: M/




(

= i

B Al 1

(

Part B- Content of the Course

Total No. of Lectures — Tutorials - Practical (in hours per week): 02 hours per week

L-T-P:
Unit Topics No. of lectures
1. | Study of museum specimens and slides relevant to the invertebrates. 75
Dissection (Demonstration Only -Through You Tube Video or Models
or Charts)
a. Earthworm — Digestive system, Nervous system, Reproductive system
2. | b. Prawn — Nervous system and appendages 12
¢. Pila-Nervous System
d. Cockroach-Digestive System, Nervous System (Easily available
animal in residential areas which can be used for dissection and
mounting)
3 Mounting
* | a. Locally available small non-chordates, their larvae 5
b. Mouth Parts of Insects
4. | Examination of pond water for study of different kinds of microscopic g
non-chordate organisms
5. | Economic Importance of any two Insects 5
6. | Parasitic Adaptation of any one parasite 5
Keywords/Tags : Museum specimens, Slides, Dissection, Mounting, Benefited insects, parasitic
adaptation.

Part C - Learning Resources

Text Books, Reference Books, Other resources

x
o

Suggested

1.

o

Readings :

Arumuam, N. Mair, NC, Leelavathy, 5, Pandian, N5, Murugan, T, Javasurya, “Practical

Zoology — Invertebrata”, Volume — |, Saras Publication, 2013

Lal, 88, “A Text book of Practical Zoology - Invertebrates”, Rastogi Publications, 2016.

Prakash, M, and Arora, CK, “Laboratory Animals”, Anmol Publications, New Delhi, 1998.
Verma, PS, “A Manual of Practical Zoology - Invertebrates”, S. Chand & Co., 2013.

Virtual Labs (https://www.vlab.co.in)

_.__,_..p""_'_‘_'_,...-"

Dr. ¥35. Parmar

Chairman
Central Board of Studies

MV/. Subject - Zoology
Date - 2.9, 5. Lo2 |
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Part D- Assessment and Evaluation

Suggested continuous Evaluation Methods:

Internal Assessment Marks | External Assessment Marks
Class Interaction/Quiz 10 Viva Voce on Practical l 15
Attendance 05 Practical Record File 10
Assignments (Charts/™Model 10 | Table work/Experiments 50
Seminar/Rural a. Spotting 16
Service/Technology b. Dissection 08
Dissemination/ Report of ¢. Mounting 04
Excursion/lab d. Examination of Pond Water 10
Visits/Survey/Industrial visit) e. Economic Importance of Insects 06
f. Parasitic Adaptations i
TOTAL 25 75
Any Remarks/Suggestion:
i
Dr. U.S, Parmar
Chairman
Central Board of Studies
Subject — Zoology

Date- 2.9 .05, 202
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l. Armugam , “A Text Book of Embryology”, Saras Publication, 2005,
Balinsky, BI, “An Introduction to Embryology™, Cengage Learning, 2012.
De Robertis, EDP, De Robertis, EMF, “Cell and Molecular Biology” Eighth edition,
Lippincott, Williams & Wilkins, Philadelphia, 2006.
Gupta, PK, “Cell Biology, Genetics and Evolution™, Rastogi Publications, 2013.
Haffner, L, “Human reproduction at a glance”, BWL Publication,2001,
Larsen, “Human Embryology”, Churchill Livingstone, 2001.
Powar, CB, “Cell Biology”, Himalaya Publishing House, 2010.
Rastogi, VB, “Introduction to Cytology”, KNRN Publication, 1988,
Rastogi, VB,"Animal Distribution and Developmental Biology”, KNRN Publication,
2020.
10. Sastry, KV, “Endocrinology and Reproductive Biology™, Rastogi Publications,2018.
11. Verma and Agarwal, “A Text Book of Cytology”, S. Chand & Co., 1999,
12. Verma, PS, Agarwal, V, K, “Chordate Embryology”, 8. Chand & Co., 2000
13. Pardesi,K and Dubey, A., ‘Cell and Developmental Biology™, Akhand publishing
house New Delhi,I edition,2020. //
e fEforee Wewd 3 fife

) i)
14. https://academic.oup.com G s
13. https://medineplus.gov p
16. hitps://neni.nlm.nih.gov

17. Intps://zoologyleamningpoint. wordpress.com
hups://zoologyresources.com

o
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. Swayam Online Courses
htips://stormge gooeleapis.com ‘uniquecourses/online. himl
2, National Digital Library
https://ndLiitkgp.ac.in/
3. e-PG Pathshala (MHRD) Porial, (hiips:/ epgp.inflibnet.ac.in)
4. Science Direct Open Access Content
(hitps://www.sciencedirect.com/book/9781843 34 2038/open-access)
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Theory Syllabus
Part A Introduction
| Porgramme : Certificate Course | Class : B.Sc. | Year:|vyear | Session : 2021-2022
Subject: Zoology
Course Code S1-Z200L2T

Cell biology, Reproductive biology and

Course Title Developmental Biology (Paper 11)

Course Type (Core Core Course

Course/Elective/Generic

Elective/Voeationall....)

Pre-requisite (if any) | To study this course a student must have had the subject

Biology in 12" Class.

Course Learning
outcomes (CLAOY)

Upon completion of the course students should be able to

1. Develop deeper understanding of what life is and how
it functions at cellular level

2.Understand the nature and basic concepts of Cell
biology, Reproductive and Developmental biology

3. Understand structure and functions of cell membrane
and cellular organelles

4. Understand the importance of latest reproductive
trends, reproductive techniques to be applied for
human welfare.

5. Understand the general patterns and sequential
developmental stages during embryogenesis: and
understand how the developmental processes lead o
establishment of body plan of multi-cellular
organisms. :

6. Understand about the evolutionary development of
various animals.

Credit Value

4

Total Marks

| Max. Marks:25 +75

| Min. Passing Marks:33

[!an.’F:’P:m,l;/

Chairman
Central Board of Studies
Subject — Zoology
Date - 29 -e5%. 202}




Part B-Content of the Course

Total No, of Lectures — Tutorials — Practical (in hours per week): 02 hours per week
L-T-P:

. No. of
Unit Topies I i
I Cell Biology
1.1 Concept of Prokaryotic and Eukaryotic Cells, difference between
Prokaryotic and Eukaryotic Cells

1.2 Structure and functions of Plasma membrane

1.3 Structure and functions of Golgi body, Mitochendria, Endoplasmic
reticulum, Ribosome and Lysosome

1.4 Structure and functions of Nucleus

1.5 Structure and functions of Chromosome and special type of
chromosomes-Lampbrush and Polytene chromosome

1.6 Cell cycle, Mitotic and Meiotic cell division and their significance
Keywords/Tags: Prokaryote, Eukaryote, Cell organalles,
Chromosomes, Cell Cycle

13

11 Reproductive Biology

1.1 Structure of Male reproductive system of Lepus

1.2 Structure of Female reproductive system of Lepus

1.3 Histology of Testis, and Ovary of Lepus

1.4 Gametogenesis — Spermatogenesis and oogenesis, difference 13
between spermatogenesis and oogenesis

1.5 Types of Eggs-based on amount and distribution of yolk with
examples

Keywords/Tags: Reproductive system, Gametogenesis, Sperms, Eggs

1 Recent Assisted Reproduetive Techniques (ART)

1.1 Stem cell- Types and their uses ‘9_ j#f
1.2 Gene bank, Sperm bank, Superovulation, Cryuprmnmun .g’f
1.3 In Vitro Fertilization (IVF) and Embryo Transfer (ET)), Zygote
Intra Fallopian Transfer (ZIFT), Intracytoplasmic Sperm Injection
(ICSI) CP'
1.4 Placentation -Types, examples and functions f*

1.5 Placenta Banking-Placenta preservation benefits

Keywords/Tags: Gene bank, Sperm bank, Superovulation, IVF, ET,
ZIFT, ICSL, Placenta banking.

v Developmental Biology

1.1 Fertilization

1.2 Embryonic development of frog up to the formation of three

germinal layers

1.3 Fate map construction in frog 11
|.4 Metamorphosis of Tadpole Larva
|.5 Parthenogenesis |
Keywords/Tags: Iﬂfﬂﬁa on, Frog emhrynlng:r Tadpole |
m-:t.lmurphmn I"iuﬁé.lmb ﬁﬁ _ i

\ |
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Embryonic Development of Chick
1.1 Structure of hen's epg

1.2 Embryonic Development of chick embryo upto the formation of

primitive streak
1.3 Fate map construction in chick

1.4 Extra embryonic membranes of Chick: Formation and functions.
Keywords/Tags: Hen's egg, Chick embryology, Fate map, Chick

embryo membranes

I]r.‘tm;
Chairman
Central Board of Studies
Subject — Zoology

Date-29. o%. 282)
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- T Part C-Learning Resources
— Text Books, Reference Books, Other resources
- Sugeesied readings:
e 1. Armugam , “A Text Book of Embryology”, Saras Publication, 2005,
- 2. Balinsky, BL, “An Introduction to Embryology”, Cengage Leaming, 2012,
3. De Robertis, EDP, De Robertis, EMF, “Cell and Molecular Biology",Eighth
» edition, Lippincott, Williams & Wilkins, Philadelphia, 2006.
4. Gupta, PK, “Cell Biology, Genetics and Evolution”, Rastogi Publications, 2013,
- 5. Haffner, L, “Human reproduction at a glance™, BWL Publication,2001.
6. Larsen, “Human Embryology®, Churchill Livingstone, 2001,
- 7. Powar, CB, “Cell Biology", Himalaya Publishing House, 2010.
8. Rastogi, VB, “Introduction 10 Cytology”, KNRN Publication, 1988.
= 9. Rastogi, VB,“Animal Distribution and Developmental Biology”, KNRN
» Publication, 2020.
10. Sastry, KV, “Endocrinclogy and Reproductive Biology”, Rastogi
L Publications,2018.
11. Verma and Agarwal, “A Text Book of Cytology™, S. Chand & Co., 1999,
o 12. Verma, PS, Agarwal, V, K, “Chordate Embryology”, S. Chand & Co., 2000
13. Pardesi,K and Dubey, A., ‘Cell and Developmental Biology™, Akhand publishing
— house,New Delhi,l edition,2020.
14, hitps:/facademic.oup.com
- 15. https://medineplus.gov
" 16. https://neni.nlm.nih.gov
17. htips:/fzoologylearningpoint. wordpress.com
W hiips://zoologyvresources. com
Suggested equivalent online courses:
> 1. Swayam Online Courses
hitps://stompe poorleapis.com/uniguecourses’online, himl
~ 2. National Digital Library
https://ndLiitkgp.ac.in/
- 3. e-PG Pathshala (MHRD) Portal, (hitps://epgp.inflibnet.ac.in/)
i 4. Science Direct Open Access Content
(https:/fwww ;El'.ml‘ﬂﬂll'ﬂ:l <com/'book/9781843342038/open-access)
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Part D-Assessment and Evaluation
- Suggested Continuous Evaluation Methods :
Maximum Marks: 100
- Continuous Comprehensive Evaluation (CCE): 25 Marks University Exam (UE): 75 Marks
Internal Assessment: Class Test Assignment/ Presentation 15
— ; .
Continuous Comprehensive 10
" Evaluation (CCE) : 25 Total 25
External Assessment: Section (A): Three Very Short 03 x03=09
— University Exam : 75 Questions (50 Words Each)
Section (B): Four Short Questions
- Time : 02.00 Hours (200 Words Each) Section (C): Two 04 =09 =136
Long Questions (500 Words Each) 02x15=30
- Total 75
e Any remarks/suggestions:
e
- Dr. 7S, Parmar
- Chairman
Central Board of Studies
- Subject — Zoology
. Date- 29.05.252)

. g{fj‘rﬁ b

/
9 @;ﬂ}’

e

B Y



- WIS ureumy

I I ¥ - ufvag
- | SHPW:HOIOA | SeM:S09d. | a9 -uyHay | w@F 20212022 |
b fawg . wroftems
1| B PE S1-ZOOL2P
- . FIRFT fagm=, U= fas ud uivads
» & fids (W% TF 2)
- 3 | & ergy (@R g gafFacafie
s
- , | o onifer @l #) S UIGUSHH &1 0 B3 & L SA A 1281
¥ # it fagr fawg &1 s v g
B U Iuale (@7 APeFH) | 39 UBTHA B B4 & g el § o
- (CLO) & g -
L 1. WHE, e qw fRw wer &
TUREA &1 9
- 2. Uity R &1 fafira sravrait @t ww
5 3. @Ay OEE F gri Rvem 9 s
- afaretaft T et TorgE &t e @l

=
Wi W, €9 a6, 9Hg 99 e o
uivdra= & mrea e d

v R H9R SiYe F 9gF d w9
6 | wige g 2

- 7| e ot HIYSBTH 3fF: 25+75 | rAaH Fovllb : 33

> 9 %éf/"

Dr. U.S. Parmar
Chairman
Central Board of Studies
Subject - Zoology
Date-29 . o€ . 282




l

YT A1 B @1

ATEIA B! F& HEI-YLINaA- Ui (Ui W8 92 8): L-T-P: 02 6¢ Ui 9@1E |

THTE

faug

AT BT |
@

SIST Ay | watta wfen

¥, Hihaifes aur gpfvafes Sifte
. A BT fvom @t srgwing

. G DI fauTe @ sErin

@Tﬁwﬁﬁﬁﬂmﬁamﬂ
mmﬂ$q&wﬁrm$ﬁ
a4 WA & ST B IR HIE
UWRGF & fa®r @ sEwm
Rkl fawrg #t srwimy

13

Wﬂﬂmﬁsﬁ_wﬁﬁiﬁﬁqmﬁﬁ?wﬁ

£

&lﬁﬂgﬂﬁumaﬂmaﬁaﬁmaﬁimﬁiaﬂmm

L

ﬂaareralﬂm('m‘rﬁaanﬂﬂm‘ﬂ? @i weo

=

BIRATHY a3 AR TR &1 Whds &1

mﬁa (@1 TE)/8T : BIRDT (AT B SHAUTY, WO (DT ] SFTRTE, T

el

“-.p.‘II

Dr. U.S, Parmar

Central Board of Studies

75! | Chairman
%/ Subject - Zoology

2%

~ 4 A

x : Date - 29.05 . 202
=



=

YT WY Sl Srera wraT
SR WETU® U /44/ 31 UTod HRTU=/aTeT Fagl -

“EIS WS, TREP IUAH, WUHIAR, YIS A1, U0

1. Beffa, MM, Knight J, “Experiments in Practical Development Biology™, First edition,
Cambridge University Press, 2011,

Chaitanya, KV, “Cell and Molecular Biology: A lab manual™, PHI, 2013.

b

3. Keller, LR, Evans, JH, Keller, TCS,
1998,

4. Tigunayat, MM, Trigunayat, K, “A manual of practical Zoology: Biodiversity,
Genetics & Development biology”, Scientific publishers, 2019,

srpeifere Ffrea Wewn &e i

5. Virtual Labs [hltps:ffﬁw.\'lﬂhncﬂ.in}

“Experimental Developmental Biology™, Academic Press,

Cell biology,

G

Dr. U.S, Parmar
Chairman
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Practical Syllabus

Part A Introduction

| Porgramme : Centificate Course | Class : B.Sc. | Year: | year | Session : 2021-2022
Subjeet: Zoology
I | Course Code S1-Z0OL2p
2 Cytology, Reproductive biology and Embryology
Course Title (Paper 2) I
Course Type (Core Core Course

3 | Course/Elective/Generic
Elective/Vocationall....)

4 Pre-requisite (if any) To study this course a student must have had the subject
Biology in 12" Class.
Course Learning outcomes Upon completion of the course students should be able to
(CLO) understand

1. The different stages of mitotic and meiotic cell
division and special types of chromosomes

2. Different stages of embryology

5 3. Through squash preparations understand the
stages of cell division and structure of polytene
chromosome

4. Enhance collaborative learning and
communication skills through practical sessions,
team work group discussion, assignments and

project,
6 | Credit Value 2
Total Marks Max. Marks:25 +75 | Min. Passing Marks:33
—
Q ﬁ")?-’ ]
y ner'EF:m:-J

w’ Chairman
‘:f' / Central Board of Studies
Subject — Zoology
':ﬁ;oaﬂﬂ'."n Date - 29 .05, 202




Part B-Content of the Course

Total Numbers of Lectures — Tutorials-Practical (in hours per week) : 02 hours per week
L-T-P:

Unit Topics No. of Lectures

Spotting related to the cytology
a. Prokaryote and Eukaryote Cell
1. | b. Stages of Mitotic cell division
c. Stages of Meiotic cell division
d. Lamp brush Chromosome

13

Spotting related to Reproductive biology and Embryology
a. T.S. Testis of Mammal

2. | b. T.8. Ovary of Mammal

¢. Developmental stages of Frog embryology

d. Developmental stages of Chick embryology

13

3 | Squash preparation of onion root tip to understand the stages of
" | Mitosis 8

4 Squash preparation of Grasshopper testis to understand the
" | stages of Meiosis g

3. | Trypan Blue exclusion test of cell viability 8§

6 Squash preparation of salivary gland chromosome from 9
| Chironomus larva / Drosophila

Keywords/Tags : Stages of cell division, Stages of Embryonic development, Squash
preparation 2
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Part C - Learning Resources

Text Books, Reference Books, Other resources

Suggested readings:

Beffa, MM, Knight J, “Experiments in Practical Development Biology™, First
edition, Cambridge University Press, 2011.

Chaitanya, KV, “Cell and Molecular Biology: A lab manual™, PHI, 2013.

Keller, LR, Evans, JH, Keller, TCS, “Experimental Developmental Biology™,
Academic Press, 1998,

Tigunayat, MM, Trigunayat, K, “A manual of practical Zoology: Biodiversity, Cell
biology, Genetics & Development biology™, Scientific publishers, 2019.

Virtual Labs (https://www.vlab.co.in)

HF @{/
%? -:j’ J Dr. US. Parmar
Chairman

Central Board of Studies
WP .ﬂ": Subject - Zoology

Date- 29 of5. 222
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Part D- Assessment and Evaluation
Suggested continuous Evaluation Methods:
Internal Assessment Marks | External Assessment Marks
Class Interaction/Quiz 10 | Viva Voce on Practical 15
| Attendance 05 Practical Record File 10
Assignments (Charts™™Model 10 | Table work/Experiments 50
Seminar/Rural a. Spotting of cytology 08
Service/Technology b. Spotting of Reproductive
Dissemination/ Report of Biology & Embryology 10
Excursion/lab ¢. Squash Preparation of onion
Visits/Survey/Industrial visit) root tip 08
d. Squash Preparation of Grass
hopper testis 08
. Cell Viability test 08
[, Salivary gland chromosome
preparation 08
TOTAL 25 5 |
Any Remarks/Suggestion:
. mf
@l} @Ma
> o Yo —
J’ 3 Dr. U.S. Parmar
ooo“' @?' Chairman
0%'_ o Central Board of Studies
Subject - Zoology
¢ X Date - 29 .og.
,4.'* A & 9 g 202)
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Part A:
Introduction
Program: Certificate Course | Class: BSc. | Year: FIRST | Session: 2021-2022
Subjeci: Bioinformatics
= Course Code SI-BINFIT
2. Course Title Paper 1 - Cell and Molecular Biology
3 Course Type
{Core/Elective/Generic Core Course
| Elective/Vocational/...}
4 | Pre-requisite (If any) To study this course, a student must have
Biclogy and/or Mathematics as one of the
subjects in class 12
5, Course Learning Students shall be able to -
Outcomes (CLO) 1. Develop the idea about basics of cell and l.
molecular biology, gene expression
/ patterns and mutations.
< M0 2. Apply the knowledge of biochemical,
% G molecular and physiological aspects of
cells and cellular behavior and
,41 .ﬂd" organizations  during  tackling  the
’ biological problems through in silico
"y approach. -
Credit Valoe Theory — 4
Total Marks

Maximum Marks: 25+75

Minimum Passing
Marks: 33 4

YN Part B: Content of the Course
Total numbers of Lectures (in hours per week) : 4 hours per week (Total 60
hours) %
o P i
Paper 1 : Cell and Molecular biology - "
. N "
Unit Nopes 1?2 u #7{#.,,.
Cell-Basic Unit of Life LA f-_-,:q_\
1.1 History of cell, Cell as a basic unit of life and Cell EAEA %
Theory o
1 1.2 Ultra structure of cell. Organization of plant and animal s
cells. Comparison of microbial, plant and animal cell. :
Cells as experimental models.
1.3 Biochemical components of cells (nucleic _ acid,
fﬁ

l
- b




carbohydrate, protein and lipids).

Keywords: Cell, Cell Theory, Prokaryotes, Eukaryotes,
Biomolecules.

| Sub cellular components and Cell Division Cyele

2.1 Sub cellular organization, Cytosol,

2.2 Structure and functions of cytoplasmic organelles: Golgi
body, Endoplasmic reticulum, Lysosomes, Peroxixomes,
Nucleus, Mitochondria and Chloroplast.

2/28

4.2 Post translational modification in eukaryotes.

4.3 Regulation of gene expression in prokaryotes &

cukaryotes

2 2.3 Structure and function of Cell Membrane. 5
2.4 Cell division cycle (eukaryotic and prokaryotic), mitosis,
meiosis and cell death.
Keywords: Cytosol, Cell organelles, Plasma membrane,
Mitosis, Meiosis.
, DNA- Genetic Material
3.1 DNA as a genetic material, Experimental evi - :
Griffith’s, McLeod, McCarty and Avery's, Hershey g *‘ o
Chase experiments. il s,
Thag, Qom0
3.2 Structure of DNA, Definition of gene, Chromosome "nﬁ}““zlh
structure and functions, Lampbrush and Polytene
chromosome.
3 1.3 Gene transfer in bacteria: Transformation, Conjugation & 15
Transduction.
£ S 3.4 DNA replication in prokaryotes & eukaryotes, Proteins
" necessary for DNA replication, Regulation of DNA
replication.
Keywords: DNA, Gene, Chromosome, Gene Transfer, DNA
N Replication
Gene Expression and Mutation
4.1 Gene expression: Transcription and transhation in
prokaryotes & eukaryotes.
15




4.4 Mutation: types of mutation, mutagens & mutagenesis.

Keywords: Gene expression, Transcription, Translation,
Mutation, Mutagen

Part C: Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:

1. Krebs, Jocelyn E. , Goldstein, Ellion S., Kilpatrick, Stephen T., Lewin's GENES
XII. United States, Jones & Bartlett Learning, 2017.

2. Molecular Cell Biology, Lodish, H., Berk, A. et, al, WH Freeman & Co Ltd., 2016

3. Molecular Biology of the Cell, Alberts, B., W.W. Norton, United States, 2017.

4. Molecular Biology: Genes to Proteins, Tropp, Burton E., N.p., Jones & Bartlett
Leaming, LLC, 2020.

5. Molecular Biology of the Gene, Watson James D., et.al. Pearson Education, 2017.

Suggested equivalent online courses: o
. o chacino2) oSy 7 =2
2. htips://nptel.ac.infcourses/102/]106/102 106025/ oo

3. hitpss/inpiel.ac.infcourses/102/106/102106087/ #nﬂ"a..\wﬂl'

Part D: Assessment and Evaluation
{Theory)

" Maximum Marks: 100,

| Continuous Comprehensive Evaluation{CCE): 15% 0.
University Exam (UE): - .

i J .
Tnternal Four Class Test of 4 marks each ttrf_*«) T6
Assessment: Assignment/Presentation > 04
Continuous Overall performance in the semester | % 05
Comprehensive Total 35
Evaluation (CCE})
Section (A): Three Very Short 03 X 03=09

External Questions (50 Words Each)
ASlein e Section (B) : Four Short Questions 04 X 09=36
University Exam. | (500 Words Each)

7 < ) k_




Section (C); Two Long Questions 02 X 15=30
(500 Wards Each)
Total 75

y[>8
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Wilson and Walker's Principles and Techniques of Biochemistry and Molecular

Biology, United Kingdom: Cambridge University Press, 2018.

2. An Introduction to Practical Biochemistry, David T Plummer, Tata MacGraw-Hill
Edition, 2003

3. !h"ll.'llu:ular Cloning: A Laboratory Manual, Green and Sambrook, Cold Spring
Harbor Laboratory Press, 2013,

4. Molecular Cell Biology, Lodish, H., Berk, A. et, al. WH Freem
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Part A:
Introduction
Program: Certificate Course | Class: B.Sc. | Year: FIRST | Session: 2021-2022
Subject: Bioinformatics

1. Course Code | S1-BINFIP
1. Course Tiile Practicals in Cell and Molecular Biology
i Course Type

(Core/Elective/Generic Core Course ',

Elective/Vocationall...)
4 Pre-requisite (If any) To study this course, a student must have

i Biology and/or Mzﬁhemmics as one of the
subjects in class 1

5. Course Learning Students shall be able to -

Outcomes (CLO) 1. Apply the knowledge of biochemical,
molecular and physiological aspects of
cells and cellular  behavior and
organizations  during  tackling  the
biological problems through in silico

~approach.
2. Conduct experiments, analyse and interpret
* the results using basic cellular & molecular
. . biological techniques.
. Credit Yalue Practical — 2 =
A Total Marks Maximum Marks: 25+73  Minimum Passing
Marks: 33
- Part B: Content of the Course
Total numbers of lﬂmw“ per week) : 2 hours per week (Total 30
o L
Paper | : Practicals in
Practicals Topics' 74 Number
of
Lectures
30

1. Study of microbial cells by monochrome staining and Gram |

staining.

2. Study of different stages of mitosis and meiosis.

3. Qualitative tests for carbohydrates, proteins and lipids.

. Isolation of chromosomal DNA from plant cell/animal cell. |




-

5, Isolation of genomic/plasmid DNA from microorganisms. |
6. Analysis of isolated DNA by Agarose gel electrophoresis.
7. Transformation in Ecoli.

8. UV as mutagen.

| Part C: Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:
l. Wilson and Walker's Principles and Techniques of Biochemistry and Molecular

Biology, United Kingdom: Cambridge University Press, 2018.

2. An Introduction to Practical Biochemistry, David T Plummer, Tata MacGraw-Hill
Edition, 2003

3. Molecular Cloning: A Laboratory Manual, Green and Sambrook, Cold Spring Harbor
Laboratory Press, 2013.

4. Molecular Cell Biology, Lodish, H., Berk, A. ¢t, al, WH Freeman & Co Ltd., 2016

5. Molecular Biology: Genes to Proteins, Tropp, Burton E., N.p., Jones & Bartlett

Learning, LLC, 2020.

Suggested equivalent online courses:
4. hitps://onlinecourses.nptel.ac.in/noc21_cylS/preview

. https:/nptel.ac.in/courses/102/106/102106025/ \#'-‘.u"'
skl

Part D-Assessment and Evaluation (Practical)

ted Continuous Evaluation Methods:

Internal Assessment Marks External Assessment Marks
Class Interaction /Quiz 1] Viva Voce on Practical ]
Attendance 5 Practical Record File T
, Assignments (Charts/ Model } 10 = Table work / Experiments | 50
» L]

/&{/.




+2¢

Seminar / Rural Service/
Technology Dissemination/
Report of Excursion/ Lab
Visits/ Survey / Industrial
visit)

TOTAL

75
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Bade, Wiley, United Kingdom, 2019.
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Distributors, India, 2005. ) - -’_%

2019, 5 edition

1. Bioinformatics, Andreas D. Baxevanis, David S. Wishart, Gary D.
2, Essential Bioinfumatics, Xiong, Jin, Cambridge University Press, United States,
3. Bioinformatics: Sequénce, dhd,Genome Analysis, Mount, D. W., CBS Publishers &

4. Introduction to Bioinfonm;'[ics-t':sk. Arthur M, Oxford University Press, USA,




5. Bioinformatics: methods and applications: (Genomics, Proteomics and Drug
Discovery), Mendiratta, N., Rastogi, P., Rastogi, S. C., PHI Learning, India, (2013).

6. Bioinformatics: Principles and applications, Ghosh, Z., Mallik, B., Oxford Press,
Wew Delhi, India, 2012.

7. Bioinformatics and Functional Genomics, Pevsner, Jonathan, Wiley, United
Kingdom, 2015. 3" edition.
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_ Part A: Introduction
o Program: Certificate course Class: B. Sc. Year: FIRST | Session: 2021-2022
- Subject: Bioinformatics
v 1. CourseCode S1-BINFZT
Z; Course Title General Introduction to Bivinformatics
= a Course Type
v {Core/Elective/Gen Core Course
ericElective/Voeatio
L “F“"}
Pre-requisite (If To study this course, a student must have Biology
! 4 any) anﬂ.ﬂ'ar Mathematics as one of the subjects in class
12
e Course Learning | The students shall be able to :
S 5. Outcomes (CLO) | |. Ger the general overview of internet protocols and
general introduction of bicinformatics.
b 2. Acquire the knowledge about the biological
databases, sequence alignments, data retrieval
ad system, phylogenetic analysis and comparative
A genome analysis.
3. Join as lab assistant/ technical assistant in any R&D
ko project in Life sciences.
|-
6. Credit Value Theory — 4 )
v 7% Total Marks Maximum Marks:25+73 a Minimum Passing Marks:
{
.-} —
= ‘;y; T
L __._________-J-
L Part B: Content of the Course
“Total numbers of Lectures (in hours per week) : 4 hours per week (Total 60 I‘HJIIE Sorenca’
- Paper 11 : General Introduction fo Bivinformatics %)
g Unit [ Topics g
Introduction to Bioinformatics
1.1 Introduction to Bioinformatics and application oriented
background of bioinformatics. %
1.2 Introduction to Biological Databases.
1 1.3 Types of Biological Databases: Nucleic Acid Databases,
| Proicin  Databases, Specialized Genome Databases,

r




Structure Classification Databases and Structure
Database.

Keywords: Biological Databases, Nucleic Acid Database,
Protein Databases,, Specialised Genome Database,
Structure Classification Database, Structure Databases.

2.3 The NCBI data model: Introduction, Seq-id, Sequence,

2.1 Data Acquisition - concept and purposes.

2.2 Information Retrieval from Biological Databases:
Integrated information Retrieval (Entrez  System),
Retrieving database entries.

collection of sequence, annotation of sequence,
describing sequence.

2.4 GenBank Sequence Database: Introduction to structure,
Primary and secondary database, Format vs Content:
Computer vs. Human, Databases, Genbank Flat file,
GCG.

Keyworids: Entrez, NCBI. Sequence, Seq-id,GenBank

15

3.1 Sequence Alignment And Database Searching:
Introduction, Evolutionary Basis of Sequence Alignment,

3,2 Optimal alignment method, Substitution Score and Gap
Penalty, Statistical Significance of Alignment. Database
similarity searching, FASTA, BLAST, Database
searching Artefacts, Position Specific Scoring Matrices.

Multiple Sequence Alignment (MSA): About MSA,
~ Structural or Evolutionary Alignmeni, ways to align
Sequences, Tools.

A

Keywords: Sequence Alignment, FASTA, BLAST, Optimal
alignment method.

15

q|>¥




€

4.1

4.2

4.3

44

4.5

Phylogenetic Analysis: Fundamenial of Phylogenetic
model, Tree interpretation - Paralogues and orthologues,
Tree building and Tree evaluation, Phylogenetic
software.

Predictive Method wsing Nucleotide Sequence:
Introduction, Marking repetitive DNA, Database search,
Codon bias detection, detecting functional site in DNA.

Predictive Method using Protein Sequence: Protein
identification based on composition , Physical properties
based on sequence, Motif and pattern , Secondary
structure and folding classes, specialized structure or
features, Tertiary structures.

Structure Database: Introduction to Structure, PDB,
MMDB, Structure file format, visualizing structure
information, Structure viewers, structure similarity
searching, Advanced struciure modelling.

Comparative  Genome  Analysis:  Introduction,
application, genome analysis and annotation.

& 5 M Keywords: Phylogenetic Analysis, Predictive Method, Motif,
/-"

PDB, MMDB, Comparative Genome Analysis.

15

Part C: Learning Resources

Text Books, Reference Books, Other resources

2014

Suggested Readings:
|. Bicinformatics, Andreas D. DBaxevanis, David 8.
Bade, Wiley, United Kingdom, 2019.

Wishart, Gary D.
2. Essential Bioinformatics, Xiong, Jin, Cambridge University Press, United States,
3. Bivinformatics: Sequence and Genome Analysis, Mount, D. W., CBS Publishers &

Distributors, India, 2003,
4. Introduction to Bioinformatics, Lesk, Arthur M, Oxford University Press, USA, |

P

> ﬂ\‘ b}W\

ar

-

il

ibad




2019. 5™ edition

5. Bioinformatics: methods and applications: (Genomics, Proteomics and Drug
Discovery), Mendirana, N., Rastogi, P., Rastogi, S. C., PHI Learning, India, (2013).

6. Bivinformatics: Principles and applications, Ghosh, Z., Mallik, B., Oxford Press,
New Delhi, India, 2012,

7. Bioinformatics and Functional Genomics, Pevsner, Jonathan, Wiley, United
Kingdom, 2015, 3" edition.

n|»8

Suggested equivalent online courses:

e
Part D: Assessment and Evaluation
(Theory)
Maximum Marks: 100
Continuous Comprehensive Evaluation(CCE): 25
University Exam (UE): T3
Internal Assessment: Four Class Test of 4 marks cach 6
ontinuous ﬁssigﬂmﬂﬁrﬁtﬂtﬂhﬂ 04
Enmpr:h:n:iv: Overall performance in the semester 05
valuation (CCE) Total 15
Section (A): Three Very Short B X mé‘h‘} |
xternal Assessment: stions (50 Words Each) % : "Q,
University Exam. Section (B) : Four Short 04 X 09= 'l'{,ﬁb'?
Questions (200 Words Each) gl by
Section (C): Two Long Questions 0ZX 15730 Ty, o "0
(500 Words Each) Q@ Ty
Total 75
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Bioinformatics, Andreas D. Baxevanis, David S. Wishart, Gary TDid, e"’

Bade, Wiley, United Kingdom, 2019,

Essential Bicinformatics, Xiong, Jin, Cambridge University Press, United States,
2014

Bicinformatics: Sequence and Genome Analysis, Mount, D. W., CBS Publishers &
Distributors, India, 2005.

Introduction 1o Bioinformatics, Lesk, Arthur M, Oxford University Press, USA,
2019. 5" edition

Bioinformatics: methods and applications: (Genomics, Proteomics and Drug
Discovery), Mendiratta, N., Rastogi, P, Rastogi, S. C., PHI Learning, India, (2013).
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. Bioinformatics: Principles and applications, Ghosh, Z., Mallik, B., Oxford Press,

New Delhi, India, 2012.

. Bioinformatics and Functional Genomics, Pevsner, Jonathan, Wiley, United
Kingdom, 20135. 3" edition.
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Part A: Introduction
Program: Certificate course | Class: B. Se. | Year: FIRST n: 2021-2022
Subject: Bioinformartics
1. Course Code S1-BINF2IP
8 Course Title " Practicals in General Introduction to Bioinformatics
- Course Type
(Core/Elective/Generi Core Course
Wmthnﬂf.}
=)
4 | Prerequisite (If To study this course, a student must have Biology
; any) arngl'fnr Mathematics as one of the subjects in class
|

5. Course Learning The students shall be able to :
Outeomes (CLOY) 1. Retrieve the DNA/Protein

tools.
2. Perform multiple sequence
bicinformatics tools.

databases and analyze them using bioinformatics

3. Visualize the structures of proteins.

sequences  from

alignment  using

b, Credit Value Practical - 2

7. Total Marks Maximum Marks:25+75 _ Minimum Passing Marks: 13

Pari B: Conient of the Course

numbers of Lectures (in hours per week) : 2 hours per week (Total 30

2. Using Entrez to search Literature Databases.
various formats of the data stored.

Expasy.
5. Analyzing Protein Sequences.
6. Analyzing DNA sequence.
7. Sequence alignment, using BLAST (Basic Local
Alignment Search Tool).
8. Sequence alignment using FASTA.

3. Retrieving DNA sequence from GenBank and analyzing

4. Retrieving Protein sequence Trom GenPept (NCBI) and

hours)
Paper 11 : Practical in General Introduction to
Bipinformatics
Is Topics Number of
Lectures
1. Introduction to NCBL. 30

(228




- 9. Multiple sequence alignment using ClustalW.

10. Introduction to the structure database PDB.

11. Visualization of the proiein structure using VMD.

12. Secondary structure prediction using GOR algorithm.

Part C: Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:

T

o

Bioinformatics, Andreas D. Baxevanis, David 5. Wishart, Gary D.
Bade, Wiley, United Kingdom, 2019.

Essential Bicinformatics, Xiong, Jin, Cambridge University Press, United States,
2:!]14

Bioinformatics: Sequence and Genome Analysis, Mount, D. W., CBS Publishers &
Distributors, India, 2005.

Introduction to Bioinformatics, Lesk, Arthur M, Oxford University Press, USA, 2019,
5™ edition

Bioinformatics: methods and applications: (Genomics, Proteomics and Drug
Discovery), Mendiratia, N., Rastogi, P., Rastogi, 8. C., PHI Leaming, India, (2013).

Bivinformatics: Principles and applications, Ghosh, Z., Mallik, B., Oxford Press, New
Delhi, India, 2012.

Bicinformatics and Functional Genomics, Pevsner, Jm'in'lhml Wiley, United
Kingdom, 2015. 3" edition.

Part D-Assessment and Evaluation (Practical)

Sugzested Continuons Evaluation Methods:

Internal Assessment | Marks External Assessment I Marks
[ |

Class Interaction /Quiz 10 Viva Voce on Practical 15
|

Ve Nl
ﬁ’V 'q'@&“anca“ﬁ”

13|28



1|28

Attendance 5 Practical Record File 10
Assignments (Charts/ Model 10 Table work / Experimenis 50
Seminar / Rural Service/
Technelogy Dissemination/
Report of Excursion/ Lab
Visits/ Survey / Industrial
visit)
TOTAL 25 75
ﬁ--l_' -
My
F“u: P
h # I I =

g 0
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Part A Introduction
Program: Certificate | Class B.Se. I" Year | Year: 2021 | Session 2021-22
Subject  Horticulture
1 Course code S1- HORTIT
2 Course Title Paper | - Fundamentals of Horticulture
i Course Type Core Course
4 Pre- requisite if any To study lhls course a student must have had the

/ Agriculture in class 12",

Course Learning Outcome | 1. Student will be able to

professional development.

understand the

Fundamentals of Horticulture.
2. This course provides students with various
opportunities for hands on training for

Credit Value 4

==l

Total Marks: 100 Max. Marks: 25+75

Min Passing Marks: 33

Part B Content of the Course

Total No. of Lectures-Tutorials-Practical (in hours per week): 60

wee B V1 Fl-'l

Unit Topics No of Lectures

| Horticulture: Definition, Branches, Scope, Importance, 08
History, Present status and Problems
Inter relation of horticulture to agriculture, Apiculture,
sericulture and other relevant disciplines of science.
Significance of horticulture to mankind.

Keyword Horticulture, agriculture, Apiculture, sericulture.

11 Fruits- Types and importance of horticulture fruits. 12

Seed definition- Types and different classes of horticultural
: f seeds.
_?/t; v structure —Dicot and monocot
(1/ germination- Types and requirements for germination.
c?'} # lant Hormones, Humic acid effecting seed germination.

Horticulture fruits, horticultural seeds, dicot and monocot,
seed germination, plant Hormones.

i Characteristics of good quality of seeds.
Determination of seed quality.
Factors effecting quality of seeds.
Purity, Vigor, Viability and Factors effecting seed 12
germination, Rouging, Isolation distance, Thinning
procedures.
Methods of seed treatment.

Keyword Seed quality, seed germination, Purity, Vigor, Viability,

Rouging, Thinning, seed treatment. |

v Seed sowing methods.

1
Dr. hr e ) o \
05 In E-.J“ﬁl iy
de i Unhvenr sty \’q-.&ha“gﬂ .




Irrigation systems and methods, water requirement for plant.
Drainage- Objectives, system of drainage, Difference 15
between irrigation and drainage.

Manures- FYM, Compost. Green Manures.

Bio-fertilizers- Basic concept of bio - fertilizer and growth
promoting microorganism.

Keyword Seed sowing, Irrigation systems, Drainage, FYM, Green
Manures, Compost, bio-fertilizer.

v Different types of vegetative propagations- Rootage, Cutting. 13
and Lavering. Graftage- grafting.

Plant propagation by seeds.

Advantage and disadvantage of propagation by seeds.
Vegetative propagation in important crops.

Keyword Vegetative propagations, Rootage, Cuiting, Layering,
grafting.

Part C - Learning Resources

Suggested Reading

[ntroduction to horticulture, Kumar, N, Raj Laxmi Publications, Nagercoi — 1997.

Micro propagation of horticulture crops, Chandra .R, and Mishra, M, Intentional

book distribution Co. Lucknow, 2003.

3. plant propagation principles and practices, Hartman, H T E, and Kester, D E,
Prentice hall of India Itd. New Delhi, 1996.

4. Horticulture terms definitions and terminology, Umrao V K. L.B.D. publishers,

Dehradun, 2008

Principles of Horticulture 2nd Edn, Prasad and Kumar, Agrobios (India), 2014.

Basic concepts of Fruit Science 1st Edn. Neeraj Pratap Singh, IBDC Publishers,

2005.

Pl
s 4

oh. BN

W 8. Introduction to Horticulture, Kumar N, Rajyalakshmi publications, Nagarcoil,
ok of Horticulture. Chadha, K L, ICAR, NewDelhi, 2002,2001
'I.".-;-L
. NPTEL hup:/nptel.ac.in/courses

. Fundamentals of Horticulture, Edmond, ] B, Sen, T L. Andrews F 8 and Halfacre
» R G, Tata Mc Graw Hill Publishing Co., New Delhi,1963.
ilnadu, 1990
ic Horticulture, Singh, J, Kalyani Publications, New Delhi, 2011
! l!f‘ . ics Horticulture, Peter, K V, New India Publishing Agency, 2009,
ﬁ Im: Resources
2. http:/fwww.agmoocs.in/courses
3. onlinecourses.nptel.ac.in/noc2|_agDo.
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Program: Certificate | Class B.Sc. 1" Year

| Year 2021 [ Session 2021-22

F.E-/]

Subject  Horticulture
| Course code S1- HORTIP _
2 Course Title Practical - Fundamentals of Horticulture ( F
3 Course Type Core Subject \
4 Pre- requisite if any To study this course a student must have had the

subject Bio- science / Agriculture in class 12",

5 Course Learning 1. Student will get information about
Outcome Fundamentals of Horticulture.

2. This course provides students with various
opportunities for hands on training for
professional development.

6 Credit Value 2
7 Total Marks Max.Marks 25+75 Min Passing Marks 33

Part B Conteni of the Course
Total No. Of Lectures- Tutorials- Practical ( In hours per week)60

L-T-P:
S. No. Practical Topics No of Lectures
I Acquaintance with honey bee species, morphology, structural 12
adaptation, biology-castes-beekeeping equipment, bee forage
plants.
Keyword honey bee species , beckeeping equipment, bee forage plants.
2 Mulberry- morphology and cultivation. Anatomy and biology 12
of silk worm, rearing appliance and method of rearing,
enemies and disease of silk worm.
Kevword Mulberry, silk worm, disease of silk worm.
3 Seed germination —Dicot and monocot. i2
Keyword Dicot, monocot.
4 Experiments based on different types of vegetative 12
propagations- Rootage, Cutting, and Layering.
Keyword Vegetative propagations- Rootage, Cutting. and Layering.
5 Different protocols of seed germination, 12
Keyworgd- Seed germination

G e

&
é.

Qq".t

. Micro propagation of horticulture crops. Chandra R, and Mishra, M. Intentional

Part C - Learning Resources

Practical Manual of Horticulture Crops. Verma, Anil Kumar Vol.01 Production

Technologies Hardcover, 2015,

book distribution Co. Lucknow, 2003,

2003.

. Basic concepts of Fruit Science Ist Edn, Neeraj Pratap Singh, IBDC Publishers,

Basic Horticulture, Singh, J, Kalyani Publications, New Delhi, 2011
Handbook of Horticulture, Chadha, K L, ICAR, NewDelhi. 20022001

<.0.5. In Botany
wail University
T ior-(M.P) M/

. Basics Horticulture, Peter, K V, New India Publishing Agency, 2009.



Part D-Assessment and Evaluation

Maximum Marks : 100

Suggested Continuous Evaluation Methods:

Continuous Comprehensive Evaluation (CCE) : 25marks University Exam (UE) 75 marks

I_Iulemal Assessment : Class Test 15
Continuous Comprehensive | Assignment/Presentation 10
Evaluation (CCE):25 |
External Assessment : Section(A) : Three Very Short 03 x03=09
University Exam Section: {Juestions (50 Words Each)
T3 Section (B) : Four Short
Time : 02.00 Hours {Juestions (200 Words Each) Mx09=136
Section (C) : Two Long 02 x 15= 30 Total 75
Questions (500 Words Each)
| Any remarks/ suggestions:
s v aftaw
wHwA | TATGH drow-f. guw ad ¥ 2021 | 2021-22
e - gAY
1 wm S1-HORTIT
2 wrEawH s WUH WA O - IEATe & A e
3 UIETHA T G GARRR]
4 EEm R S S UISTHH  HEALe et o 10 faezrdt Hr
ofre et / Ff 3 124 3t g e
5 R afetar smzewH 1. Refial # senfad & Aene e
HIIeT =TI
2. U UISOHA OEl F aEaas @Aew &
e caraefs uReor & RS EEe

WEl LT B

feufa s waeam
WH@.WW, oA & #@Et &1 uree il

4
Fitrwaw W% - 25475 AT TeelTof W
33
st araawH A et
=T - TR - wrfE (9 seang a2t ) : 0
L0 v TG
T
I IeanfardT. g, aTEw, EHEA, Recd, SR, JOAw 08

Dr. Avii |§ Tiwari

(Professor)

S.0.S. In Botany
Jiwaji University
Gwalior-(M.P.)

(s
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12
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j/ T - FYM, F5UIEe, g ae|

Ha-380F $r A HEuren AR gEREsT 1 agra
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AT H- HAATET sreE waE

1. A9 T8 WETAE T U/ TS HAT/ T A
1. Introduction to horticulture, Kumar, N, Raj Laxmi Publications, Nagercoi — 1997,
2. Micro propagation of horticulture crops, Chandra R, and Mishra, M, Intentional
book distribution Co. Lucknow, 2003,
3. plant propagation principles and practices, Hartman, H T E. and Kester, D E,
Prentice hall of India Itd. New Delhi, 1996.
4. Horticulture terms definitions and terminology, Umrao V K, LB.D. publishers,
Dehradun, 2008
Principles of Horticulture 2nd Edn, Prasad and Kumar, Agrobios (India), 2014.
6. Basic concepts of Fruit Science 1st Edn, Neeraj Pratap Singh. IBDC Publishers,
2005.
7. Fundamentals of Horticulture, Edmond, J B, Sen, T L, Andrews F S and Halfacre
R G, Tata Mc Graw Hill Publishing Co., New Delhi,1963.
8. Introduction to Horticulture, Kumar N, Rajyalakshmi publications, Nagarcoil,
Tamilnadu, 1990
9. Basic Horticulture, Singh, J, Kalyani Publications, New Delhi, 2011
10. Handbook of Horticulture, Chadha, K L, ICAR, NewDelhi, 2002,2001
11. Basics Horticulture, Peter, K V, New India Publishing Agency, 2009.
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Online Resources

7. NPTEL http://nptel.ac.in/courses
8. hitp//www.agmoocs.in/courses
9. onlinecourses.nptel.ac.in/noc2]_ag06.

10.

Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Internal Assessment Marks External Assessment Marks
Class Interaction /Quiz 10 Viva Yoce on Practical 15
Attendance 5 Practical Record File 10
Assignments (Charts/ Maodel 10 Table work !/ Experiments S0
Seminar / Rural Service/ -~
Technology Dissemination/ M
Report of Excursion/ Lab Visits/ f%jf/
Survey / Indusirial visit) # W
TOTAL 15 dé'f 75
o o &
wo o -
T v aREy
FEwA: vAo | Ao et Ak 2021 R 2021-22
o - sganfad
1 qIEUHA FIE 51-HORT1P 1
2 urEaEH frdE wH geAgT grafaE - semfad & qw
e
3 TSAFH TF a1 fawa |
4 TR T WS gy A SH TISTHH I HETTA FT1 F v fagzmef 1

Bch Towarl
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1. Practical Manual of Horticulture Crops. Verma, Anil Kumar Vol.01 Production
Technologies Hardcover, 2015.

2. Micro propagation of horticulture crops, Chandra .R. and Mishra, M, Intentional
book distribution Co. Lucknow, 2003.

3. Basic concepts of Fruit Science Ist Edn, Neeraj Pratap Singh, IBDC Publishers,
2005.

4. Basic Horticulture, Singh, J, Kalyani Publications, New Delhi, 2011

5. Handbook of Horticulture, Chadha, K L, ICAR, NewDelhi, 2002,2001

6. Basics Horticulture, Peter, K V, New India Publishing Agency, 2009.
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Part A Introduction
Program: Certificate | Class B.Sc. 1" Year | Year 2021 | Session 2021-22
Subject - Horticulture =
1 Course code S1-HORT2T |
2 Course Title Paper Il - Horticulture Production
3 Course Type Core Subject |
4 Pre- requisite if any To study this course a student must have had the
subject Bio- science / Agriculture in class g
5 Course Learning 1. Student will get information about Horticulture
Outcome Production.

2. This course provides students with various
opportunities related to professional
development along with personal employment.

6 Credit Value 4
7 Total Marks: 100 Max. Marks: 25+75 Min Passing Marks:
i3

Part B Content of the Course

Total No. Of Lectures- Tutorials- Practical ( In hours per week)60

Commercial Production, propagation. post plantati qie‘

L-T-P:
Unit Topics No of Lectures
| High-tech Horticultural production. 08
High-tech Horticultural production, Care & attention.
Hardening of plants.
Keyword Herticultural production, Hardening.
1 Floriculture — Scope & importance, soil and climatic 15
requirement and cultivation practices. ~
Economics importance of green house production of Gerbera, % i
Camnation, Roses, Orchids. /”/
Propagation techniques, packing and marketing, enhancing
and delaying period of bloom by special methods.
Floral decoration, Florist shop management. o t}"' “‘?".
Keyword Floriculture, green house, Propagation technigues, Floral
decoration, Florist shop management.
1 Commercial Production — Commercial production of the 14
following - in relation to propagation, post planiation care,
harvesting, post harvest manapement & varieties - Tuber-
potato, Vegetable- Tomato, Fruits - Mango, Grapes and
Coconut- products like coco peat/ Coir ete, Spice/condiment-
chilly.
Mcjicinal plants- Aloevera, Stevia rebaurdina (Madura),
- Aromatic plant- Citronella, Patchouli.
Kevword

'\.
L3

harvesting, post harvest management. et u
f'k ‘1"\.‘5—":‘
1 ¥ Ve
E. I \;ﬂ_‘_ﬂ‘r Clﬁ .-.} | E ;'
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v Post Harvesting Technology — 15
Maturity- Factors responsible for maturity & ripening
methods used for delaying ripening.

Harvest- Time of harvest, harvesting and handling of
harvested products.
Storage of fresh produce- Types of storage of fruits &
vegetables
Fruit & vegeiables preservation technology.
Marketing- grading, packing & iransporiation. Ways of
increasing the market value and shelf life of horticultural
produce.

Keyword Post Harvesting Technology, maturity, harvest, storage,
preservation technology, marketing.

v Entrepreneurship in Horticulture - 08
Horticultural business management and Entrepreneurship
development.

Horticulture as a business - definition and nature,
organization, planning and operation of Horticulture farm
business.

Keyword Entrepreneurship, business.

10.

11.

,,C:? f#lf
Part C - Learning Resources &”‘
Suggesied Reading

o
Chatopadhyay, P K, Text book of pomology. Kalyani publishe 001.
Jacob Johan P, Thakur, U, Hand book of post harv gﬁ%ﬁﬂg fruiis and
vegetables, [.C.A.R. New Delhi, 2008. -
Yadav, P K, Fruit production technology. International book distributers.
Mohd. Anis and Naseem Ahmad, Plant Tissue culture, propagation and crop
improvement,
Biswas and Mukharjee, Text book of soil science, Mc Graw Hill publication.
Richard Bird. the kitchen garden book, anees publishers.
Mondal, S and Ray, G L. Text Book on Rural Development, Entrepreneurship and
Communication Skills, Kalyani Publications.
Somani, L L, Extension Education and Communication. Agrotech, Publishing
Academy,Udaipur.
Singh, A K, Entrepreneurship Development and Management. Lakshmi Publications Lid,
2009,
Kumar A S, Poornima S C, Abhraham M K. and Jayashree K. 2008: Entrepreneurship
Development. New Age International Publishers.
Hooker, J.R.. Fundamentals of Fruit Production. Mac Graw Hill Book Co., New York,
1957.

. Salunkhe, D K. Kadam 8§ 8. A handbook of Fruit Science and Technology. CRC Press

2013,
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13. Prasad S and Kumar U. A handbook of Fruit Production. Agrobios (India) 2010.

Online Resources

1. NPTEL http:/nptel.ac.in

L

hittp://www.agmoocs.

infcourses

3. nptel.ac.in/content/storage2/courses

Part D-Assessment and Evaluation

Maximum Marks : 100

Suggesied Continuous Evaluation Methods:

Continuous Comprehensive Evaluation (CCE) : 25marks University Exam (UE) 75 marks

Internal Assessment ;

Class Test Assignment/Presentation | 15

University Exam Section: 75
Time : 02.00 Hours

Continuous Comprehensive 10
Evaluation (CCE):25
External Assessment ; Section|A) : Three Very Short 03x03=09

Questions (50 Words Each)
Section (B) : Four Short Questions
(200 Words Each) Section (C) : Two | 04x 09 =36

Long Questions (500 Words Each) 02 x 15 = 30 Total 75
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. Chatopadhyay, P K, Text book of pomology, Kalyani publishers, New Delhi, 2001,
2. Jacob Johan P, Thakur, U, Hand book of post harvest management of fruits and
vegetables, I.C.A.R. New Delhi, 2008,
Yadav. P K, Fruit production technology, International book distributers.
. Mohd. Anis and Naseem Ahmad, Plant Tissue culture, propagation and crop
improvement.
Biswas and Mukharjee, Text book of soil science, Mc Graw Hill puhlicaﬁuj;? —
6. Richard Bird. the kitchen garden book, anees publishers. a/ 5
7. Mondal, S and Ray, G L, Text Book on Rural Development, Entrepre

Communication Skills, Kalyani Publications. i I

8. Somani, L L, Extension Education and Communication, Agrote
Academy Udaipur.

9. Singh, A K, Entrepreneurship Development and Management. Lakshmi Publications Ltd,
2009,

10. Kumar A S, Poornima S C, Abhraham M K. and Jayashree K. 2008; Entreprencurship
Development. New Age International Publishers.

11. Hooker, J.R., Fundamemtals of Fruit Production. Mac Graw Hill Book Co., New York,
1957.

12. Salunkhe, D K, Kadam S S. A handbook of Fruit Science and Technology. CRC Press
2013.

13. Prasad S and Kumar U. A handbook of Fruit Production, Agrobios (India) 2010.
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3. nptel.ac.in/content/storagel/courses
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Part A Introduction
Program: Certificate [ Class B.Sec. 1" Year | Year: 2021 | Session: 2021-22
Subject Horticuliure

1 Course code S1-HORT2P
2 Course Title Paper 11 Practical - Horticulture Production
3 Course Type Core Subject
4 Pre- requisite if any To study this course a student must have had the

subject Bio- science / Agriculture in class 12"

5 Course Learning 1. Student will get Practical information about
Outcome Horticulture Production.

2. This course provides students with various
opportunities  related 1o professional
development along with personal
employment.

6 Credit Value 2
7 Total Marks Max. Marks 25+75 Min Passing Marks: 33

Part B Content of the Course

Total No. Of Lectures- Tutorials- Practical ( In hours per week): 60

S. No. Practical Topics = il No of Lectures
1 Study of different horticulture tools. W 08
Keyword Tools o
2 Determine the Cost of establishment Wbm 08
greenhouse, glasshouse, polyhouse and their Maint €.
Keyword Mist chamber, greenhouse, glasshouse, polyhouse .
3 Green house plants- Information regarding to soil, 10
oeph ¥
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temperature,  irrigation,  fertilizer requirements  and
propagation methods for Anthurium, Gerbera, Orchids,
Tuberose, Carnation, Roses, Capsicum.

Keyword

Green house plants

Identification of important horticultural plants - Herbs,
Shrubs, Trees, Climbers, Lianas, Epiphytes, Creepers,
Agquatic plants, Succulents — foliage any 2 and flowering any
i

10

Keyword

Important horticultural plants

Conducting market survey to the demand for product,
preparing advertisements for popularization of product, news
wriling, preparing project proposals and individual, group
presentation.

08

Keyword

Market survey.

Keyword

Study of preparing balance sheet, SWOT analysis of an
enterprise, Visit to Successful Entrepreneur/ enterprises and
Preparation of project report, preparing balance sheet.

08

SWOT analysis

Identification of commercially important floricultural crops.

08

Keyword

Floricultural crops.

Part C-Learning Resources 4?; /f % "

Soggesied Readings:

l. Verma, A K. Practical Manual of Horticulture Crops: Vol.01 Prod

20135.

2. Singh, A K, Entrepreneurship Development and Management. Lakshmi Publications L1d,

2009.

3. Kumar A S, Poornima S C, Abhraham M K. and Jayashree K. 2008; Entrepreneurship
Development. New Age International Publishers.

4. Hooker, 1.R., Fundamentals of Fruit Production. Mac Graw Hill Book Co.,

1957.

New York,

5. Salunkhe, D K, Kadam 8 5. A handbook of Fruit Science and [‘cchnnlal.r_} f." RC Press

2013.
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6. Jacob Johan P, Thakur, U, Hand book of post harvest management of fruits and

vegetables, LC.A.R. New Delhi, 2008.

Online courses:

Dr. Avi Tiwarl
{Professor)
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Jiwajl University

)

]

A

1. NPTEL http://npiel.ac.in
2. http:/f'www.agmoocs.in/courses
3. nptel.ac.in/content/storage2/courses
Part D-Assessment and Evaluation
Suggested Continuous Evaluation Methods:
Internal Assessment Marks External Assessment Marks
Class Interaction /Quiz 10 Viva Voce on Practical 15
Attendance 5 Practical Record File 10
Assignments (Charts' Model 10 Table work / Experiments S0
Seminar / Rural Service/
Technology Dissemination’
Report of Excursion/ Lab Visits/
Survey / Industrial visit)
TOTAL 25 = |m
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7. Verma, A K. Practical Manual of Horticulture Crops: Vol.01 Production Technologies,
2015.
8. Singh. A K. Entrepreneurship Development and Management. Lakshmi Publications Lid,
2009,
9, Kumar A S, Poornima S C, Abhraham M K. and Jayashree K. 2008; Entreprencurship
Development. New Age International Publishers.
10. Hooker, J.R., Fundamentals of Fruit Production. Mac Graw Hill Book Co., New York,
1957.
11. Salunkhe, D K, Kadam S S. A handbook of Fruit Science and Technology. CRC Press
2013,
12. Jacob Johan P, Thakur, U, Hand book of post harvest management of fruits and
vegetables, 1.C.A.R. New Delhi, 2008,
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1. Reddy S R Principles of Agronomy by, Kalyani Publication New Delhi 1999
2. 2. Handbook of Agriculture ICAR
3. TB Prasad Handbook of Entomology
4. H S Chaube and VS Pundhir Crop diseases and their management
5. Handbook of horticulture by U S bose Oxford book company
6. A coemptive of Agriculture Amazon.in
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Format for Syllabus of Practical Paper I

il Part A Introduction
Program: v fom . | g v 9 | :12021-22
Certificate/Diploma
Degree/
s o ; TR
1 | Course Code wiftae wEifs sl -AGR11P
2 | Course Title TS (VT HUH )
3 | Course Type (Core qET%T
Course/Elective/Generic e
Elective/Vocational/.... )
4 | Fre-requisite (if any) ISTHH FT AAAT T F (o0, UF Z1 F TH
LA
ferrar 0 Ferr / 12 4 | woror o / e /)
5 | Course Learning outcomes e Rfirpar ¥ fdry et & waet, #iel €7 wg=

(CLO)

ST SFTT FF FrET A A0

AT 3T Heq R % FIA AT EAT FT ALTTA
wae fafre avaaard f ag=e i @ gt
AT I AT FT gATOH SO HATI

gt £t waft sl Ffwmd oreft & smavgwarat =
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Fugot F fory Fi-wtew e T w1 S
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T & i frdt i s 1 qea

WRT AATHL ITHLO AT I ITART

Ffar st apor ol SeqTEEaT 9T I wAE

Credit Value

2

=3 =

Total Marks

| Max. Marks: 25+?M@n. Passing Marks:33
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Part B- Content of the Course

Tnul Nn at Lectures-Tutorials-Practical (in hours per week):

wae fAfire agaar $ ggam d@e aveaa
et i T fit gt dUTe w7
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12
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Keywords/Tags: I4TF, gateaw, waw sraeft Jurerms, aediaor, qar AATHOT

UTET e, HAH [ra, 3 qHEA

Suggested Readings:

1, " 1 =", FaF FT ITAH, AT, THLAF FT AT, AEYU/THUT 1

BT, THTO T A GERC0 HedT 71 FrE 2

2. qaTT &9 Jre Rfoee wewid 4e o

3. AT THLGTH FTACH HHAAA |

Wﬁwmﬁmqmﬁmmﬁwm
| |

5, STARTICH FHe JoqTad | 31T 11 TNAU (ICAR)

HATT AT THFHE HAATSH TTETHA:
TN Part D-Assessment and Evaluation
FS_ug_guml Continuous Evaluation Methods:
Internal Assessment Marks External Assessment Marks
Class Interaction /Quiz 10 Viva Voce on Practical 15
Altendance 5 Practical Recard File 10
Assignments (Charts/ Model 1 Table work / Experiments 50
Seminar / Bural Service/
Technology Dissemination/
Report of Excursion/ Lab Visits/
Survey / Industrial visit)
TOTAL 25 75
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6. A coemptive of Agriculture Amazon.in
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Format for Syllabus of Practical Paper- Second

Elective/Vocational/ ....)

Part A Introduction
Program:
Certificate/Diploma o - et . yaq T Y :2021-22
Degree/
oo wifreat

1 | Course Code vt =1 -AGRI-2P

3™ [Course Tie TAfE (TerTa- BT )

3 | Course Type (Core Core course

Course/Elective/Generic

(CLO)

4 | Pre-requisite (if any) R TS A AEAAT FOA F o0, UF A F O
g TR
Farr % wer / 12 o / sy =1 / et H)

5 | Course Learning outcomes -,a-rl- % ;‘-;1-;’1- q;rmg -Q‘r(' LT {'ﬂ:m;' #T TﬂﬂT}l

fifEar £ &g, TeeEt F FamT F T AT
& F HiwTom)

< ¥ T T TAANT FCh G SAAH STt
T S{EET g1

FreAToET F AATT F ALH AT FATAT T
AisaT ¥ AT

qTEY AT T TR AT AT I F

et F Fag I "o F T

FET & 17 T THATT I TEATT AT ST T
AT STET |

arforfegs &, agart #% 4 agFrdy afafaa &
T quTTTeraT s ST T T I T A
& oo 2

e oftz it dardt sie FRgaom

srar oIt g9 ATHAT T FETET H ITA

e anfEer &t Fardy snafa; Fiwee, wvey,
erfe, Semerg) FeraT i Fariaar s difar
AHTETT

Credit Value

i

Total Marks

| Min. Passing Marks:33

L
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Part C-Learning Resources

Tuf Books, Reference Books, Other resources ;

Suggested Readings:

1. Author Sumame, Initials, “Book Title”, Publisher's name, City/country of publication, Year of
publication. Edition No. if any.

2. Author Surname, Initials, “Book Title”, Publisher's name, City/country of publication, Year of
publication. Edition No. if any.

1. Vadiya Ghanshyam Genral practices Amazon.

2. Wrightson John Agricultr Theoretical and Practical a Textbook mixed firming Writer Amazon.
Practical crops production | and Il TNAU (ICAR)

Suggestive digital platforms web links

Suggested equivalent online courses:

s _ i Part DeAmenmentand Evaluation

Suggested Continuous Evaluation Methods:

Internal Assessment Marks External Assessment Marks
Class Interaction /Quiz in Viva Voce on Praciical 15
Attendance 5 Practical Record File 10
Assignments (Charts/ Model 10 Table work / Experiments 50
Seminar / Rural Service/
Technology Dissemination/
Report of Excursion/ Lab Visits/
Survey / Industrial visit)
TOTAL 28 75
Any remarks/ suggestions:

i
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M1 - ATATHT TG qaneT

HETTH TEAF U7/ TTET HAT/ET A

|. Botkin, D.B. and Keller, E.A. 2000. Environment Science: Earth as a living planet, Third
Edition. John Wileyand Sons Inc.

2. Kormondy, E.J. 1996. Concepts of Ecology. Prentice Hall, U.S A, 4th adiﬁun%

3. Muller-Dombols, D. and Ellenberg, H. 1974. Aims and Methods of Ve 1 ogy,
Wiley, New York. l\

4. Odum, E.P.1983.Basic Ecology, Sanders, Philadelphia.

5. Purohit, $.5., &amp; Agrawal, A.K. 2004 Ecology and Envi %ﬂ ¥

6. R.C.Trivedi, R. K Goel P K, Trisal C L. 1987, Practical logy. Enviro
publication, Karad, India:Fnvironmental Publications,.

7. Robert Ricklefs 2001, The Ecology of Nature. Fifth Edjtion. Freeman and Company.

8.

Singh K.P. and 1.S. Singh 1992, Tropical Ecosyst logy and Management.
Wiley Eastern Limited, Lucknow, India.

9. Singh, J.S. (ed.) 1993. Restoration of De
Publications, Meerut.

10. Smith, R.L. 1996, Ecology and Field Bio

11. Sharma, P.D. 2010. Ecology and Payiro

edition, r\

oncepts and Strategies. Rastogi

Collins, New York.
Rastogi Publications, Meerut, India. $th
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I. Batkin, D.B. and Keller, E.A. 2000, Environment Science: Earth as a living planet, Third

Edition. John Wileyand Sons Inc.
2. Kormondy, E.J. 1996, Concepts of Ecology. Prentice Hall, U.S.A. 4th edition %
3

- Muller-Dombols, D. and Ellenberg, H. 1974. Aims and Methods of V 1 ogy,
Wiley, New York, b |
4. Odum, E.P.1983.Basic Ecology, Sanders, Philadelphia.
5. Purohit, 8.8., &amp; Agrawal, A K. 2004, Ecology and Envi rbug}r
6. R.C.Trivedi, R. K Goel P K, Trisal C L. 1987. Practical logy. Enviro

publication, Karad, India:Environmental Publications,.

Robert Ricklefs 2001. The Ecology of Nature. Fifth

Singh K.P. and J.S. Singh 1992. Tropical Ecos

Wiley Eastern Limited, Lucknow, India.

9. Singh, J.S. (ed.) 1993. Restoration of De
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Format for Syllabus of Theory Paper

Part A Introduction
Program: Certificate | Class :B.Sc. Year: 1] Session :2021-2022
Subject : Environmental Science
1 Course Code S1-ENSCHT f :(
.
2 Course Title Community & Ecosystem %
3 Course Type (Core | Core Course ( 'b
Course/Elective/Generic Q
Elcctivd‘fmﬁunalf..m.}
4 Pre-requisite (if any) To study this ¢ a student must have had
the subj jology/Agriculture/Mathematics
5 Course Learming outcomes (CLO) nderstand basic theoretical and
pirical approaches to the study of
natural systems,
» Learn important ecological concepts
and information.
# Improve writing skills especially in
\ synthesizing and interpreting
Q complex concepts and data.
Q' > Demonstrate an understanding of
basic concepts of ecology.
# Understand the structure and function
\‘ of ecosystems.
‘K %y, # Demonstrate an understanding of the
’b scientific method including field and
. Wgldberglory methods  (observation,
\r\ca‘; ‘s . sampling, re Iing data, analysis of
_1!51‘;‘1‘.5-' | et Tataird tepo m&ufflata}.
(5] Credit Value | . 4
[7 | Total Marks | Max, Marks : 25475 | Min. Passing Marks:
: i3




Format for Syllabus of Theory Paper

Part A Introduction

Program: Certificate

Class :B.Sc.

Year: | Session :2021-2022

Subject : Environmental Science

1 Course Code

SI-ENSCET ‘Q
%

2 Course Title

Community & Ecosystem C 'y

3 Course Type {Core | Core Course
Course/Elective/Generic Q
Elective/Vocational/......)
4 Pre-requisite (if any) To study this , a student must have had
the suhj iology/Agriculture/Mathematics
5 Course Learning outcomes (CLO), * 4 nderstand basic theoretical and

Al
6 Credit Value Uﬁi%‘

NN —
N

scientific method including field and
% laboratory methods  (observation,

pirical approaches to the study of
natural systems.

and information.

# Improve writing skills especially in
synthesizing and interpreting
complex concepts and data.

# Demonstrate an understanding of
basic concepts of ecology.

# Understand the structure and function
of ecosystems.

» Demonstrate an understanding of the

sampling, recording data, analysis of
data and reporting of data).

4

7 Total Marks

Max. Marks : 25+75 | Min. Passing Marks:
33
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G
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Part B — Content of the Course

Total No. of Lectures (in hours per week) : 2 hours per week

Total Lectures : 60 hours

Unit Topics No. of Lectures
I Basic Concept of Ecology 14 '( S
* Importance of ecology in Ancient India . Q

» Ecology- definition, scope and basic \
principles of ecology and environment. \‘
= Subdivision of ecology. rb\
Aut & Syn ecology. Q)
s Levels of organization: population, t%
community, ecosysiem and biosphere.
= Eeological factors; Light and Solar QV
radiations, temperature, precipitation
wind (effect on plants and animals

* Topographic factor-to
microclimate,

s  Biotic factors - int
intraspecific interacti
= Plant Indicators

Key Words: Etulosy yn ecology, Levels
of or imatic factors,
hic

or, Biotic Factors,

1 cosystem 12
e
‘&\ ponents of ecosystem. —
"6 Trophic levels. ’? T#h
@ Food chain and food web. /

Ecological pyramids.
= Types of ecosystem- natural and artificial

ecosystem, ( f
= Characteristics of terrestrial, fresh water

and marine ecosystems. #’Gﬁp

* General idea about Ecosystem
Productivity,
Y3 | *  Energy flow in an ecosystem.

Key Words: Trophic levels, Food chain, Food
web,

T P ——
* b

g" T R %M

3 "‘/' {::D—r Hareunehg K-Ska
\ O Gn, ,:'




Ecological pyramids, Productivity,
Energy flow.

m

Biogeochemical Cycles

* Defimtion and Significance of
biogeochemical cveles.

* Important gaseous cycles,
# Carbon Cycle.
# Global Oxygen Cycle.
# Nitrogen Cycle.

* Important sedimentary cycles
# Phosphorus Cycle,
* Sulphur Cycle.

'4.

Succession

* Concepts of succession,
*  Types of succession:

= — Morphological and
ical adaptations in plants.

anatomical adaptations in plants.
'- prds: Succession, Adaptations,
Hydrophytes, Xerophytes,

'p yies

10

Key Words: Biogeochemical Cycles, Gaseous Q.
cycles, Sedimentary Cycles. i’
1

Plant Community
Basic concepts of plant community.
m Plant community structure.
/R " 7 Ih ﬁ:-nns
-‘-.. 1 -:J

x\nal}rucﬂl and synthetic characters of

plant community (General Idea).
*  Methods of plant community analysis.
= Ecades
*  BEeotons sl edge effect,

| Key Words : Community, Growth forms, Life

"
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Ecological pyramids, Productivity,

Energy flow.
Hiﬂgﬂﬂhtﬂ]lﬂﬁ]’tlﬂ 10
* Definition and Significance of
biogeochemical cycles.
&  Important gaseous cycles.
# Carbon Cycle.

* Important sedimentary cycles

# Global Oxygen Cycle.

» Nitrogen Cycle. * Q
» Phosphorus Cycle. ‘:‘\
» Sulphur Cycle. <‘b

Succession

* Concepts of succession,
*  Types of succession:

» Primary succession, Q’
# Secondary succgssi
» Causes of successi \

Key Words: Biogeochemical Cycles, Gaseous Q
ET':]ES-l Scdimmr}' C)’U]H_ %%
1

* Mechanism of
* Climax and stabiljty.
= General idea ical
adaptations.
» Hy orphological and
a adaptations in plants,
s es — Morphological and
ical adaptations in plants.
iphytes — Morphological and
anatomical adaptations in plants,

ICK 5: Succession, Adaptations,
Hydrophytes, Xerophytes,
yies

FPlant Community 10
Basie concepts of plant community.
Plant community structure.
Lrowth forms.
Life form.
Analytical and synthetic characters of
plant community (General Idea).
Methods of plant community analysis.
Ecades.

*  Ecotone and edge effect.
Key Words : Community, Growth forms, Life
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form, Plant community, Ecades
Ecotone, Edge effect.

Part C Learning Resources

TEXT BOOKS, REFERENCE BOOKS, OTHER RESOURCES

Suggested Readings: .
. Botkin, D.B. and Keller, E.A. “Environment Science: Earth as M‘ "

- Kormondy, E.J.."Concepts of Ecology”, 4th edition.Prenti
- Muller-Dombols, D. and Ellenberg, H..” Aims and

Third Edition. John Wiley and Sons Inc. 2000,

Ecology”. Wiley, New York.1974.

- Odum, E.P. “Basic Ecology™ Sanders, Philadel

. Singh ,K.P. and Singh, J.§..

. Singh, J.S..“Restoration gf

Furohit, 8.5., and Agrawal, A K..“Ecology Biology”. 2004.
. R.C, Trivedi, R. K ,Goel ,P K, TrisalC L. * methods in ecology™, Enviro
publication, Karad, India: Environmental Publications, 1987,

. Robert Ricklefs 2001, “The Ecojog we” . Fifth Edition. W.H. Freeman
and Company.

Wiley Eastern Limited, [ dia.
aded Land: Concepts and Strategies™, Rastogi
1993,
Id Biology”. Harper Collins, New York. 1996,

Publications, Meerut, %, ¥
10. Smith, R_L.."E
11, Sharma, P.D.. Environment. 8th edition.Rastogi Publications,

Meerut, I i%
BN

tps://openoregon. presshooks. pub/envirobio [chapier/4-d-co nitv-ecology/

hitps:/link.sprineer, com/ di 10,1007

Vo2 F978-94-007-3934-5 1032 f
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hitps:/fopenorezon. presshooks.pub/eny chapter/d-4-community-ecalooy/

Suggested equivalent online Courses:

hittps:www.mooc-list.com/course/hig-stuff-evolution-and-ec

https://www.mooe-list.co ecology-ecosyste amics-and-

conservation-coursera, Q

hitps:/fwww ist.com/eourse/apr-bi \
Jwww.youtube.com/watch ?v=- -Idhl

Part D-Asses Evaluation

Suggested Continuous Evaluation M
Maximum Marks : X

Continupus Comprehensive Eval

} 25marks, University Exam (UE) 75 marks

Internal Assessment :

Evaluation (CCE):

Q Assignment/Presentati
Continuous Cumpﬁh@ 4 gnm on

| Any remarks/ suggestions:

% Class Test 15

10

Section{A) : Three Very Short Questions | 03 x 03 =09
J _ | (50 Words Each)
ection: 75 04 x09=136
Section (B) : Four Short Questions (200
Words Each) Section (C) : Two Long 02 x 15 =30 Total

Cluestions (500 Words m,.?’

75

22| osl2o2)

QFLW Hoyewslve K8 S f“““’*—‘j
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(

s/lopeno shoolks. envirohbio ter/4-4-commun logy/

Suggested equivalent online Courses:

www.mooc-list.com/

conservation-courseri.

hiips://www.mooe-list.com/course/eco ~ecosvstem-dynami nd-

ig-stuff-evolution-an logy-coursera.

Pari D-

Continuous Comprehensive Evaludtion

e

Evaluation

Suggested Continuous Evaluation M
Maximum Marks : 100 \

) : 25marks, University Exam (UE) 75 marks

Evaluation (CCE):

Internal Assessment : \\ Class Test 15
Q Assignment/Presentation mf !
Continuous Compre ’ 7

L~ 10

A

Section (B) : Four Short Questions (200 .
Words Each) Section (C) : Two Long | 92 % 15=230 Total 75
Questions (500 Words Each)

Section(A) : Three Very Short Questions | 03 x 03 = 09
(50 Words Each)

04 x 09=36
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Format For Syllabus of Practical Paper

Part A Introduction

Program : Centificate Class :B.Sc, Year: | Session : 2021-22

Subject : Environmental Science

[ Course Code SI-ENSCP

2 Course Title Study of Ecological Factors, t
Community Structure  and
Adaptations (Practical Paper \

3 Course Type {Core | Core Course
Course/Elective/Generic “
Elective/Vocational/......)

) Pre-requisite (if any) To study a student must have

had the Biology/Agriculture/
in class 12*

5 Course  Learning ou tudents will be able 1o understand

(CLO) \ e functioning of the different

\ 5 Instruments related to ecological
Q parameters  (viz; Lux  Meter,
Anemometer, Dry and Wet bulb

\u thermometer).
Q‘IQ * Students will be able determine

- light intensity wind velocity and

\;Q humidity level in different areas.

= Students will be able to understand

the role of different ecological
factors.
) 9 N\ *  Students will be able to understand
:\\‘ the community structure.
N v =  Students will be able to understand

the different types of adaptation in
plant commumnity.

™

6 | CreditValue T i
I
7 | TowlMarks  / | Max. Marks:25+75 [Min.  Passing

p o g s
ef
oo 2, A5

o T o
O d E«_ﬂaﬂl‘ﬁﬁ-f
'2_3{{:, 5'{2-*—-“21-
Ny 0 (D Hagicion Ko Shams)
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Format For Syllabus of Practical Paper

Part A Iniroduction

Program : Certificate Class :B.Sc.

Year: | Session : 2021-22

Subject : Environmental Science

1 Course Code

S1-ENSCHP

2 Course Title

Community Structure and'
Adaptations (Practical

Study of Ecological Fut@

Course/Elective/Generic
Elective/Vocational/......)

3 Course Type (Core | Core Course

N

4 Pre-requisite {if any)

To study
had the t Biology/Agriculture/

a student must have

n class 12"

ents will be able to understand
functioning of the different

.
5 Course  Learning i
s “““’“‘:’3\ i ;
\ A Instruments related to ecological

parameters  {viz; Lux Meter,
Anemometer, Drv and Wet bulb
thermometer).

* Students will be able determine
light intensity wind velocity and
humidity level in difTerent areas.

*  Students will be able to understand
the role of differemt ecological

the community structure,

= Students will be able to understand
the different types of adaptation in
plant community.

e | B
Q@ @{ wP ?- Students will be able to understand

f Credit Value

2

7 Total Marks Max. Marks : 25+75 | Min. Passing

Marks:33

g@:-@h,g

M/ ﬁﬂ?-b?-.!-
Crb'r Hm'cn.d‘r'm - Skumj



Part B — Content of the Course

Total No. of Practical (2 hours per week] :
Total Lectures : 30 hours

different environmental conditions.
Measurement of wind velocity by anemometer.
Measurement of humidity by dry and wet bulb

thermometer.
Prepare a list of important plant indicators used for

ecological study.

To determine the minimum size of quadrat for \
analytical ecological study.

To determine the frequency of plant speci

To find out the SDR (fmmed.dominance ratio) of
plant community.

Limit Topics Total no of
Practical Lectures
1-5 Measurement of light intensity by Lux meter in 30

ds: 1V1, SDR, Plants adaptations, Raunkiaer's
y, Lux meter, Anemometer, Dry and Wet Bulb

&
& |, i
&y N
{iyot s S
:""&c}:n- S 4 mﬂﬂ“
e (Dr. Howerdha K- Shama )



Part C : Learning Resources

Text Books, Reference Books, Other resources

Suggested Headings:
I. Agrawal ,S. B., and Agrawal A. K., “Unified Practical Botany”, according to unified
syllabus for 2™ year class, Shiva lal Agrawal and company.
2. Sharma, P.D.,” Ecology and Environment” 7" EditionRastogi Publications,
Meerut. | 998..
3. Verma, P.S. and Agrawal V.K., “Environmental Biology”, S.Chand& €

_Ram Nagar .New Delhi-110055.1996 8® Edition, (_‘é}\'

= [
Suggestive digital platforms web links : Q\ ;
hl Lk :.I'm- il A G Wl _‘ ] !L‘..'f _.j.l
attps:www. voutube.com/watehMv=uBY g BNvolM(]
.

https:/'www. yputube.com/ watch?v=deSd ¥ww 0 F]
hittps:/fwww, voutube.com/watch?v=gll)g 1
https://doubtnut.s.linwi.net/dns ~& 126 20011390, mpd

hitps://www.voutnbe.com/wiiteh?v= OEKPIpk

_Ill‘rtt'_i;s:lhwk\'.f:v.voutuhe.mm!walgh?w\ﬂmlE.lm'i"ll
P

A hww voutube.com/watch?v=fakibKS-FKs
L}

Snggc;rtd equivalent online sources:

hitps: v ww.amooe-listeom/coursefiniroduction-cv olutionary-hiologsy -sind- ‘
ecology-lab-savlororg, L |
i . E_._‘. E‘. q" |
hittps o mose-listeom/course/marine-biology-saviororg, e 9'5-. >y
A ""ﬁh
iu .
lt s/l ww mooe-listeom/course/ecology-cells-guin-coursers 4 o 4}

N

|'- | [}
! l"l”f',} -

"
i

: i f..é-ltl :-1'[ 14L) 3
(‘_ v, Heavesten K _:“-!l‘\nl-w-ﬂ)

R e dopy,



Pari C : Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:
I. Agrawal 5. B., and Agrawal A. K., *Unified Practical Botany™, according to unified

syllabus for 2 vear class, Shiva lal Agrawal and company.
2. Sharma, P.D.,” Ecology and Environment™ ™ EditionRastogi Publications,

Meerut, | 998,
3. Verma, P.S. and Agrawal V.K., “Environmental Biology"”, S.Chand& EM@D

.Ram Nagar New Delhi-110055.1996 §* Edition. \\‘

rrz}_ -
Suggestive digital platforms web links : &,
hiips:/iwww.vouiube.com/wiatchv=Ku Oz | §

i itps: i Soutube.com/watel 1 BY g BNvojMVIi]

hitps:/iwww.voutube.com/wateh P v=deSi . L"..'l'.-'l'

hitps:/fwww. voutube.com/watch?y2glO 3 LVSGik
L &

®
https://doubtnut.s. inwi.net/answes-1564321026 2001 1390.mp-

htips:fiwww.voninbe.com/witehtyv=dYkXOEKPIp
"

e
woo

Suggested equivalent online sources:

hittps:/fwww.mooc-list.com/co ion -hiology-and-
ec = viororg,

sliwww mooe-list.eom

_ * ki —
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I al)s Sl Telrteas 3
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Part D — Assessment and Evaluation

Suggested Continuous Evaluation Methods :

Internal Assessment

Marks

External Assessment

Marks

Class Interaction / Quiz

10

Viva voce on Practical

15

Attendance

5

Practical Record File

PN

Any remarks/ suggestions:

L™

N

\S“

Q@ ﬂ/"’
c,,w

xf},

f

2\ nhfu

1 \
% prSplanr

S

.'

5

”“2

o

ents 10 Table work / K\
(Charts/Model Seminar Experiments
/ Rural Service/
Technology
Dissemination/ Report
of Excursion / Lab
Visits/
Survey / Industrial visit)
Total 25 V\Q‘\ T3

+ WY\"

—_'ﬂ----_

( FB""" Hevensbva K. Shavmy )
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R UIEL L e e e
I. Agarwal KM., Sikdar PK., Deb SC. A texibook of Environment, Mc millan India Ltd.

2. Arora S. 2003. Fundamentals of Environmental Biology. Kalyani Publishers.
3. Asthana D.K., Asthana M. 1998. Environment - Problems and Solutions., Chand S, &

Company LTD. ‘o
4. Botkin and Kelter, 2012, Environmental Science, John Wiley and Sons, New ‘f:a

3. De A.K.2013. Environmental chemistry (seventh edition). New age internagional{P)
limited, Publisher. X

6. Enger, Smith and Smith W.M.C., 2013, Environmental Science, Brown ¢mpany
publication.

7. Futuyma, D.J, 2009. Evolution (2nd cdition). Sinauer Assocj

8. Graur, D. & Li, W.H. 1999, Fundamentals ofMuImlarWnd edition). Sinauer
Associates

9. &, ., ST ftarera, @ ¥ 2005, Tyt vy , Tt B e st
HI9Te |

10. Miller, G.T., 2012, Environmental Science. u@)mh Publishing Co.

1. MinkofT, E.C. 1983, Evolutionary Biolo Wesley. Publishing Company.
12. Purchit, S.S. & Ranjan, R. 2007, Emlu%vimnmt & Pollution. Agrobios

Publications. ‘»

13. Purohit, $.S., & Agrawal, A.K@&uluﬂ and Environmental Biology.

I14. Santra §.C. 2005. Enyi ience (2nd Ed.). New Central Book Agency. |
15. Savinder, S. Environm ’“"%my. Pravalika Publication, Allahabad

16. Sharma, P.D.,” Ecolo nvironment” Rastogi Publications, Meerut, 1998, 7th Edition.

17. Wat K. E. F., 197 Principles of Soil Science, McGraw Hill Book Co., New Delhi,
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Format for Syllabus of Theory Paper

Part A : Introduction

Program: Certificate Class :B.5c.

Session : 2021-22

Year: |

Subject : Environmental Science

1 Course Code

SI-ENSCRT

2 Course Title

Fundamentials of Environmental Sc

3 Course Type (Core
Course/Elective/Generic

Elective/V ocational/......)

Core Course

O

4 Pre-requisite (if any)

have had the
matics in class

To study this coursgpa
subject Biology/A
12"

5 Course  Leaming  oulcomes

(CLOY

N and its properties
g s Students will learn the basics of aimosphere

have clear idea about concept of
science.

understand the Indian holistic

of environment.

will understand correlation between

and environmental factors.

Students will learn the basics of hydrosphere

and its properties.

= Students will learn the basics of lithosphere
and its properties.

¢ Students will have idea about natural and man
induced environmental degradation.

3

Max. Marks : 25475 Min. Passing

Marks:33

b

~

P B

_—-—-_--._-'
23[os|202L

( Dv. Havensha K- Sheama)



Part B — Content of the Course

Total No. of Lectures (in hours per week) : 2 hours per week

Toial Leciures : 60 hours

Unit

Topics

No. of Lectures

Environmenial science- Introduoction;

s Environmental Science: Introduction, role,
necessity and scopes of environmental science.

= Indian Holistic concept of environment in-

- Veda, Upnishad and Purana

- Ramayan, Mahabharat and Bhagvad Gita

- Kautilya's Arthashastra

- 5 element (Panchamahabhutas) concept of
India.

+ Relation of Evolution and Environment {bﬁsﬁm.

Key words - Ancient India, Veda, Upnish

&

‘\@Q

%

Structure and composition of atmosphere.

Qg Major layers of atmosphere.
» Earth's radiation/heat balance, energy budget.
.

Meteorological parameters — weather and climate.
Climatic factors - Temperature, light, pressure,
precipitation, relative humidity and wind (general
Idea).

Key words — Atmosphere, Composition, Energy budget,
Radiation/heat balance, Mecorological parnmeters,
Climatic factors.

.

Arthashastra, Panchamahbhutas &
. WY
11 | Biosphere and Hydrosphere: \ 10

# Biosphere-brief ldea.
o Properties of water ( chemical and

biological)
. of major types of water

water bodies)
F ing surface and ground water
re, H}mimsply,ﬁ. Hydrological cycle,

O P

..._' “#lad _|'£_E_ MELL
T\ E ‘M/ C Tvs Heavendhn 11~Siu-mq)
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f

7
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v

| Lithosphere: 14

Fundamentals of geology, major endogenic and exogenic processes.
Structure and composition of rocks and its types with examples,
Weathering process of rock.

Soil profile

Soil composition- soil texture, soil air, soil water, soil organism,
mineral matter, soil organic matter,

Pedogenesis

Factors effecting soil formation. Q
L]

Key words -Lithosphere, Geology, Weathering, Soil profile, Pedogen
Soil composition

" ® & ® B

Environmental degradation: @ 12

» Natural causes of environmental degradation and its

- Exploitation of natural resources :
- Population explosion \
- Industrialization and urbani Q’
- Deforestation
- Modernization of agri
- Pollution M\
- Global climate
Key words — Environmental i
explosion, Industrialization, i

Natural resources, Population
Deforestation, Modem agriculture

t Books, Reference Books, Other resources

|

Suggested Read

. K :
e )2~
.+ “Fundamentals of Environmental Biology”, Kalyani Publishers, 2003. >

ikdar, Wﬂ, “A Textbook of Environment”, Mc millan India {/_‘
n-

3

;i

D. K., Asthana, M., “Environment : Problems and Solutions™, Chand S. &
pany LTD, 1998..

Botkin and Kelter, “Environmental Science™, John Wiley and Sons, New York, 2012,

De, A. K., “Environmental chemistry”, New age international (P) limited, Publisher, 2013,
Seventh Edition.

Enger, Smith and Smith, W.M.C., “Environmental Science™. Brown company publication,

2013,
Y Pl
Ny B P

(]
T >
R IE T K i st
] \'-._ oy :-."“
NI gelend




Graur. D. & Li, W.H., “Fundamentals of Molecular Evolution”, Sinauer Associates, |9r.~9‘|
2nd Edition.
Khanna, A., & Srivastava, R. K., “GaTator wguer vd FEE wEue, T dr, &= 7=y

HFTEAT, WITTH, 2005
o Miller, G.T., “Environmental Science”, Wadsworth Publishing Co. 2012,
« Minkoff, E.C., “Evolutionary Biology”, Addison Wesley. Publishing Company, 1983,

s Purohit, S. S. & Ranjan, R., * Ecology, Environment & Pollution”, Agrobios Fubrm%

2007. . \\Q

« Purchit, S.5., & Agrawal, A. K., “Ecology and Environmental Biology™,

» Santra, 5.C., “Environmental Science”, New Central Book Agency, 2
e Savinder, 5. “Environmental geography™ Pravalika Publicati
e Sharma, P.D..” Ecology and Environment”, Rastogi Publighti
« Watt K. E. F., “Principles of Soil Science”, McGraw Hill
¢ William, C., Mary, C., “Principles of Environ i

., New Delhi, 1973.
® McGraw Hill 2014, Seventh

Edition.
n
Suggested digital platforms web links: \&
e  http://decodehindumythology Blobspbu2012/05/ecology-in-hinduism.htmI?m=
& [iitps:/ I VERTEIamgana, (rE ci Lmﬂ onservalion-in ancient-india

»  https:/iwww slideshare figy/ashok = agp I st-fieh-2(0

e  https:/twww slideshiife, e imoududhasan/2 -spheres-of-theear
i DtiarmasenaPh/d-enyironmental-degrada jon- 1 54890628

Suggested equivalént anline courses: g,,)/j »

hitps . obilifecourses. swavam?.ac.in/cec20_ge28/preview. p

i1 -.F:;"-i!.t. he/ SalsLbLiuO71 ﬁ
i ac.in/nou?] agd ey #Mq :

| sy INECOUrses. SWaYEDN By

\ pipd://Gnlinecourses. swayam2.ac.in/ng el 3/previ w&.@"}

o https:/iwww.sTIAESHATS, e

hiips://onlingcourses. swayam2.ac.in/nou2 | ag03/preview
://onlinecourses, swaya Jin/nou |_ce02/preview
hnmp_f:'umw.ﬂgmgg.m'm'wa;;h"v=uxsfa§11Hk

acin/noc2 | ha96/ proview

tips:lonli urses.swayam2.ac.in/nosdl s .f 1w

B
( Drr. Hawendhvar K- Shaoma
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- Part D-Assessment and Evaluation
ot Suggested Continuous Evaluation Methods:
Maximum Marks : 100
= Continuous Comprehensive Evaluation (CCE) : 25marks, University Exam (UE) 75 marks
w Internal Assessment : Class Test 15
Continuous Assignment/Presentation
- Comprehensive IQ
Evaluation (CCE):25 Y
- External Assessment @ Section(A) : Three Very Short Questions
- University Exam (50 Words Each) =36
Section: 75 Section (B) : Four Short Questions (2 15 =30 Total
w Time : 02,00 Hours Words Each) Section (C) : 5
Questions (500 Words Eac
- Any remarks/ suggestions:
- \
b L
: %\
N Q 7
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¥ g o v s v et
2. Bandyopadhyay K. Aggarwal P., Chakraborty D., Pradhan S., Garg R.N., Singh R.
“Practical Manual on Measurement of Soil physical Properties™, Division o‘fﬁ i
Physics, Indian Agricultural Research Institute, New Delhi. 2012 '\
3.Keller E.A., “Environmental geology™, Pearson, 2010, 9th edition. \
4.Sharma, P.D.,” Ecology and Environment” Rastogi Publications,
5. Trivedi, R.K. and Goel, P.K., “Chemical and Biological Met
Studies”, Environmental Publication, Kakad India, 1986"
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Format for syllabus of practical paper

Part A Introduoction
Program : Certificate Class :B.Se. Year: | Session : 2021-22
Subject : Environmental Science
1 Course Code SI-ENSCQP
2 Course Title Study of Soil and Rocks (Practical
3 Course Type (Core Core Course -
Course/Elective/Generic

Elective/Vocational......)

4 Pre-requisite (if any)

N

L A
To study this co t must have had
the subject a% Mathematics

5 Course Learning outcomes (CLO)

in class 12
. will be able to identify different
i rocks,
nts will be able to identify different
of soil.

tudents will be able to determine
physical and chemical parameters of soil.
= Swmdenis will know about different layers

\9 of the soil.
Q  Students will be able to determine
Q/ atmospheric temperature and humidity of

- ¢ different areas.

W o Swdents will get to know about
\ ,/; 5 meteorological parameters and weather

Sy / forecasting.

G dit Value 5

Total Marks Max. Marks : 25475 Min. Passing Marks:33
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Part B - Content of the Course

Total No. of Lectures (2 hours per week) :
Total Lectures : 30 hours

Topics

Unit

Topic

No of Practical
Lectu

o Identification of soil texture - clay, sand, loamy.
o Identification of soil types - red soil, black soil.

# Determination of soil and air temperature

*® B & W

» To study the soil profile (Demonstration).
» Collection and preservation of different types of soil

samples.

locations,

Determination of soil o
Identification of roc
Diolerite, Shale,
Quartzite, Gneiss,

»  Field visit to weat n.
¢ Study of n

: % i
%ux of environm
description) ‘2) Eﬂ-‘
an induced cause of environmental
ion (photographs and description)

(pho
« S
X? — Soil study, Rock study, Weather Station,

mental degradation.

Resources

Part C : Learning

Text Books, Reference Books, Other resources

Suggested Readings:

Agrawal, 5. B., Agrawal A, K., “Unified Practical Botany", according to unified

syllabus for 3 year class, Shiva lal Agrawal and COmpany.

Bandyopadhyay. K. Aggarwal P, Chakraborty, D., Pradhan, S., Garg, R.N.,
Slf!gh. R., “Practical Manual on Measurement of Soil physical Properties™,
Division of Agricultural Physics, Indian Agricultural Research Institute, New

Delhi. 2012
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Keller E.A., “Environmental geology™, Pearson, 2010, 9™ edition.
Edition,

pollution Studies”, Environmental Publication, Kakad India, 1986,
Suggestive digital platforms web links

. Jiwww.voutube, fw Is
. diwww.voutube.com/w JEOM
- fwww, ich? hh

et/ GantamPargl

Sharma, P.D.,” Ecology and Environment” Rastogi Publications, Meerut, 1998, 7

o Trivedi, R.K. and Goel, P.K., “Chemical and Biological Methods for water

Part D - mént and Evaluation

Suggested Continuous Evaluation M :

[ Total 25 |

Internal Assessment External Assessment Marks
Class Interaction Viva voce on Practical | 15
Practical Record File 10
Table work / 50
Experiments
S s vy | P50
75

Any remarks/ suggestions:
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Dr. U.S. Parmar
Chairman
Central Board of Studies
Subject — Zoology
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1. Crowley, “An Introduction to human diseases”, Jones and Bartlett.

2. Wright, K, “The Big book of Infectious diseases Trivia™, Ulysses press.
3. Tamparo , “Diseases of Human Body™, F.A. Davis.

4. Neighbors, “Human diseases”, Cengage Learning Inc.

it fefoea wewnd 37 e
|_ 5. https://www.hindinotes.org (Ara T : Free e-book)
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THEORY §

PART A INTRODUCTION

Porgramme : Certificate Course | Class: B.Sc. | Year: Iyear | Session : 2021-2022 |
SUBJECT: ZOOLOGY
1 | Course Code S1-Z00L1G
2 | Course Title Human Diseases
Course Type (Core - Elective

3 | Course/Elective/Generic
Elective/Vocational/ ..... )

4 | Pre-requisite (if any)

The course can be opted as Generic Elective by the
students of all streams after passing class 12" ,

3 | Course Learning outcomes (CLO)

Upon completion of the course students will be
able

1. To gain the knowledge of various human
diseases.
2. To understand the causes of human diseases.

3. To explain the structures of disease causing
virus, bacteria and protozoa.

6 | Credit Value

3

7 | Total Marks

Max. Marks: 25 +75 | Min. Passing Marks:33




PART B - CONTENT OF THE COURSE

Total No. Of Lectures-Tutorials-Practical (in hours per week): 02 hours per week

1.4 Trypanosomiasis

1.5 Trichomoniasis,

eywords/Tags : Malaria, asis, Pyrrohoea, Trypanosomiasis,
richomoniasis -~ #

{L-T-P :
Human diseases: Historical background, Disease and causes
1.1 The historical background of human diseases with reference to India. 9
1 |12 A brief description regarding active Indian scientists in the field of
Human diseases.
1.3 Disease, definitions and types.
1.4 The causes of discases. A brief study of Viruses, Bacteria, Protozoans,
round worms and flat worms.
1.5 A brief study of diseases caused by different pollutants.
IKeywords/Tags : Human diseases, Virus, Bacteria, Protozoan, Worms,
Pollutants.
Viral diseases : Pathogenicity and therapy
1.1 Small pox
1.2 Hydrophobia (Rabies)
2 | 1.3AIDS 12
1.4 Influenza
1.5 SARS
Keywords/Tags : Pathogenicity, Small pox, Hydrophobia (Rabies), AIDS,
Influenza, SARS
Bacterial diseases Pathogenicity and therapy
1.1 Diphtheria
1.2 Tuberculosis
3 |1.3 Typhoid 2
1.4 Leprosy
1.5 Pneumonia
[Keywords/Tags : Diphtheria, Tuberculosis, Typhoid, Leprosy, Pneumonia
Protozoan diseases Pathogenicity and therapy
1.1 Malaria
1.2 Amoebiasis
4 113 Busiioes 12

Ve G

Q" 'p"::"d’ Dr. (l:lhi nl;:;mnr

P LN Central Board of Studies

-; £ .\% Subject — Zoology
1@ % 12, . Date- 29.05. 202
%! > | ﬁl‘/




Part C-Learning Resources
Text Books, Reference Books, Other resources

Suggested readings :
1. Crowley, “An Introduction to human discases”, Jones and Bartlett.
2. Wright, K, “The Big book of Infectious diseases Trivia”, Ulysses press.
3. Tamparo , “Diseases of Human Body”, F.A. Davis.
4. Neighbors, “Human diseases™, Cengage Learning Inc.
3. hups:/Awww hindinotes.org (A= 7 ; Free e-book)

Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods :
Maximum Marks: 100

Continuous Comprehensive Evaluation (CCE): 25 Marks University Exam (UE): 75 Marks

Internal Assessment: Class Test Assignment/ Presentation 15
Continuous Comprehensive 10
Evaluation (CCE) : 25 Total 25
Exiernal Assessment: Section (A): Three Very Short 0B3=x03=09
University Exam : 75 Questions (50 Words Each)
Section (B): Four Short Questions
Time : 02.00 Hours (200 Words Each) Section (C): Two 04 = 09 =36
Long Questions (500 Words Each) 02 x 15 = 30 Total 75

Any remarks/suggestions :

Vh/ Drm:
Chairman
% f CE;:;};D?:' g::; .-_,S::m
3]

Date - 29 - 6S. 242
A"




HIT ¥ - Ufiay
| W THIUA | ®aT. qloa 9l | a9 yAas | WA 2021000 |
ﬁw:
| | e #Ig S1-ZOOLIR
2 | B witfa AT IRT TR g e
3 | @ ergu @R Rvasdffesaife T
Ealﬁﬂ ..... )
T4 Suferd (afe w1e) UTGUHH B NS & &0 J g T TFd 8
4 P 12 9 B & a1g 9t =0 & BT Ry
(Open For all)
@1 Siftpr Suafar @ sreeem) UISTHH Q31§19 R O 9&d g
(CLO) 1. Rf¥ wra It @1 39w @
5 z.ﬁﬁmqﬁaﬂ?ﬁkﬂnnﬂaﬁaﬂmﬁl
3.ﬁﬁﬁmﬁﬁmﬁmammﬁﬂmﬁaﬁ
TR B |
6 | hfEe A ] 5
|7 | 39 3w HUHTH 31 25+75 | T IAoTH 33
[ Wﬁ:m
mmmmrmmﬁﬁm
ECOH faag TS #t
- T
1.

10

10

05

05

Subject — Zoology
Date- 99, oc. 207 |



i W ¥ SRITYE Srvrg waTye

UTeT YEae , W qwd , s

SRIfa HETI® Y/ 54/ UTST HHI=/30 Frd -

“TEi® Wie, dEE A, WYHIER, UDTUS T, Yo =
1. Mohan, Text-book of Diagnostic Micro-biology
2. Sunil K. Sen. Essentials of clinical diagnosis

|— 3. Lakhani & Khan, Manual of Experiments in Bio-technology

HTT 31 - ﬁmm
SRR Wad Yeare fafuar:
HTARS Feqid: 3® T s 3

T H Hare/ e 10 Ui R @rgan 15
Sufyf 05 uraie Rerd wrea 10
SHTgAHE 10 ca aob /Ny 50
(T ATSe/ARAR Ao 8. HTETe T RAR) (s) | 10
adrife varumgo 4. oftaq 9 (2) 20
@B F e mdam . JYF 10
ST Y9 (@9 fafdre) <. A1 gftemy 10
heffives amn

25 75

L% %"f”"‘f

/ L 4 Chairman
J ) el {Efﬁj Central Board of Studies
" L % 3 Subject - Zoology
Do E P Due- 29008 905
ey L1 J,r‘:,,-



¥ PRACTICAL SYLLABUS

" PART A - INTRODUCTION

. | Porgramme : Certificate Course | Class : B.Sc. | Year: Iyear | Session : 2021-2022 |

SUBJECT: ZOOLOGY
- 1 Course Code S1-ZOOLIR
" 2 Course Title Laboratory work on Human Diseases
Course Type (Core Generic Elective
— 3 Course/Elective/Generic
Elective/Vocational/ .....)

- 4 Pre-requisite (if any) The course can be opted as Generic

— Elective by the students of all streams after passing
class 12™,

- Course Learning outcomes (CLO) | Upon completion of the course students will be

- 3 able
1. To gain the knowledge of various human

- diseases.

s 2. To understand the pathological tests of various

- human diseases.
3. To explain the structures and lifecycles of

- various parasites.

o ] Credit Value 1

7 Total Marks Max. Marks: 25 +75 | Min. Passing Marks:33
L PART B - CON OF THE COURSE

hours per week): 02 hours per week

Total No. Of L:ﬂurts-Tutn wmﬂi
o IL-T-P :

thﬂ No. of

N Unit £ A V

Lectures
s 1. | Study of museum slides relevant to theory paper : 10
Human diseases
~— 2. | Study of life cycle of various ectoparasites and endoparasites, viz. 10
Mosquito, round worm, Schistosoma ete.
o . § Study of simple instruments : Microscope, Centrifuge, Stethoscope, 05

Sphygmomanometer etc.

4. | Virtual demonstration of various diagnostic tests, viz. T.B Skin test, 05
v VIDAL Test, Malaria antigen test ete.

E(:}wnrd:ﬂ‘nga Human diseases, Ectoparasites, Endoparasites, Mnsquim, Round worm,
et chistosoma, Diagnostic test§ .. .l

"u

- ¢ lemr
o "'r " j' Chmmla.n

w / Central Board of Studies
- k I’-" Subject — Zoology

- Date- 29.05 .202)



PART C-LEARNING RESOURCES

Text Books, Reference Books, Other resources

Suggested readings

1. Mohan, Text-book of Diagnostic Micro-biology
2. Sunil K. Sen. Essentials of clinical diagnosis
3. Lakhani & Khan, Manual of Experiments in Bio-technology

Part D- Assessment and Evaluation

Suggested continuous Evaluation Methods:

Internal Assessment

Marks

External Assessment Marks

Class Interaction/Quiz 10 Viva Voce on Practical 15
Attendance 05 Practical Record File 10
Assignments (Charts/Model 10 | Table work/Experiments 50
Seminar/Rural a. Museum Specimen (5) 10
Service/Technology b. Life Cycle (2) 20
Dissemination/ Report of ¢. Instruments 10
Excursion/lab d. Diagnostics tests 10
Visits/Survey/Industrial visit)

TOTAL 25 75
Any Remarks/Suggestion:

Dr. U.S. Parmar
Chairman
Central Board of Studies
Subject - Zoology
Date - 29 .0¢. 202)
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Format for Syllabus of Theory Paper

Part A Introduction
1" Year Generie Elective course in Botany

| Program: Certificate Class : Year:2021 Session:2021-22

Ist vear
Subject: Botany
1 | Course Code S1-BOTAIG
2 | Course Title Nursery Management (paper )
3 | Course Type (Core : Elective
Couwrse/Elective/Generic

Elective/Voeational/.....)

4 | Pre-requisite (if any)

This course can be opted as an elective by the students of
| any subjects/ Open for all

(CLAY)

5 | Course Learning outcomes |«  [tis directly related with entrepreneurship

L

4

development at small and large scale.

« It gives an opportunity to understand the methods of
propagation, techniques of implementation, advance
knowledge of micro propagation including
commercial management practices,

|
|
|
| » High-tech nursery establishment as a venture is
' possible after completing this course.
» [t also provides skills of practical application for |
nursery establishment and related businesses such as |

*I
marketing of coco peat, compost, green manure, soil |
, ( media and perlite ete. [

| |
6| Credit Value = == 4 Credits Theory
7 | Total Marks | Max. Marks: 25+73 [Min, Passing Marks:33
Part B- Content of the Course
Total No. of Lectures- 60 HoursTutorials- 00-Practical-00 (2 hours per week):
L-T-P:
Unit Topics No. of Lectures
| Introduction to nursery 15
1.1 Introduction, Nursery tools & Containers, Types .
| of nursery, '
1.2 Nurseéry technigues.
1.3 Factors affecting plant growth, Plant growth
| regulators, i
1.4 Introduction to landscaping & Lawn making, :
1.5 Special practices in nursery managemeni- Micro- |
prnp_ig;l}-i_un (in vitro culwure). soilless culture,
I i B __"‘w__ ]




1.1 Plant propagation- Importance, advantages,
methods and classification.

1.2 Propagation through stolons, runners, offsets,
. bulbs, corms, rooted crowns, division, cuttings,
lavering.

1.3 Grafting and budding.

1.4 Rootstock-scion relationship. Top working.

I Regular nursery munagement- 13
.1 Nursery- Site selection, lay out. Record Keeping
1.2 Nursery Structures, Seed treatments,
1.3 Soil preparation, Potting, Repotting,
1.4 Preparation of nursery beds and sowing of seeds.
1.5 Progeny orchard establishment and management,

v Commercial lII.F?H.‘I‘}' management | 13
: 1.1 Nursery rn:maglr:m:.:nlu[‘mu_lur_c"mplsm India, ‘7“,
| 1.2 Mursery accreditation and certification. }
| 1.3 Problems in nursery management and its control.

1.4 Pest and disease management.

1.5 Hi-tech nursery establishment and management. ¢ ﬁ
1.6

Marketing strategies.

- Keywords/Tags:Nursery Tools, Nursery Techniques, Landscaping, Vegetative propagation, Plant
tissue culture Seed treatment. Progeny orchard. Pest and Disease Management, Marketing
| Strategies, High tech nursery.

Part C-Learning Resources
Text Books, Reference Books, Other resources

I

| Suggested Readings:
| 1. Singh Jitendra, Basic Horticulture., Kalyani Publications, New Delhi201 1 Kirad K.

| 2. Barche Swati and Gupta NK, Fundamentals of Horticulture, Brillion Publishing, New Delhi,
i 20138,

Chadha KL, Hand book of Horticulture, (ICAR) ICAR, New Delhi 2001,

Hartmann H.T, and Kester,DD.E.Plant Propagation Principles and practices Prentice hall of
India Pvt.Ltd., Bombay. 1976 { " Edition 2018)

3. Saiprasad SV, Shri Dhar, Iqbal Sanjeeda and Choudhry J. Agri-Facts Objective Horticulture,
Mew Vishal Publication, New Delhi. 2007

e ad
-

Suggested equivalent online courses:

Part D-Assessment and Evaluation
Suggested Continuous Evaluation Methods:
Maximum Marks : 100
Continuous Comprehensive Evaluation (CCE) : 25marks Ugiversity Exam (UE) 75 marks
Internal Assessment ; | Class Fs: Assignment/Presentation | 15 =
[ | Continuous Comprehensiv

-

= | ()

| eith
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| Evaluation (CCE):25
External Assessment

Time : 02.00 Hours

University Exam Section: 73

Section(A) : Three Very Short
Questions (50 Words Each)
Section (B) : Four Short Questions
(200 Words Each) Section (C) :

Two Long Questions (500 Words
Each)

B3x03=09

04 % 09 =36
02 % 15=30Total 75

_Any remarks/ suggest

ions:

b et "
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