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The college as a urfitllows as system that inculcates the cross cutting issues related to Gender,
Environment and Sustainability, human Values and Professional Ethics into curriculum. The
syllabuses of Science, Humanities and Commerce have all the above said topics in itg

curriculum. The students are taught these topics with equal vigour along with other contents.

Apart from the regular teaching on these issues, the college has other mechanisms to addre(fs

them.

After admissions, gender auditdarried out every year. rCanaverage the college has almost
equal mald emal e student rati o. AVi shakhao a ofr
works effectively to look into the issues of harassment of girls and female staff, if any. The
health awareness programmes alsoaarried out every year in college. Biochemistry and
Microbiology departments conduct Hemoglobin tests, blood group alyedf girl students

and suitable diet plans are suggested. h e
having sanitarymak i n vending machine installed in [fit
menstrual and other health problems is noted down and proper medication is prescribed. T¢
boost the confidence of girl students, women working in various fields from Akola are
felicitated on Womends Day. Il n third andf f
Studies is a compulsory subject, in which the students get detailed information on the issue o
Environment. Apart from regular teaching of this subject, the coltegelucts various
programmes to let student remain more aware of the sustainability of the environment. Ever
year, the fAForest Conservation Dayo is ceflect
conservation and protection of forest and its ecoldgimportance. Ozone Day is also
celebrated on 16th September and AWl dlife
October to 7th October. At the same timeftt
Campuso. We al s o diavobegeahatsavésamergyas ivell asimorsey afj |

and man power.

As a part of inculcating human values among the students, apart from chapters in syllabus, th

students are given information through various platforms and programmes. The N.S.S. ang
N.C.C unis help volunteers and cadets understand the importance of community, its need and
problems better. NSS & NCC departments have separate wings for girls. These two units hel
students develop character, discipline, leadership, secular outlook. The é&rdrephip Cell
is of immense help in providing students the professional skills and a plataxplore their

creativity.
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Syllabus on Gender Sensitization

Activities Conducted for the address cross cutting issues relevant to Environment and

Sustainability, Gender, Humanvalues, Professional Ethics.
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24, ENVIRONMENTALSTUDIES
Total Marks : 100

PART-A
" SHORT ANSWER PATTERN 25 Marks
+ The Mnl(ldisciplinary nature of environmental studices

Definition, scope and importance.
Need for public awareness. (2 lecture hours)

2. Social Issues and the Environment
From Unsustainable to Sustainable development
Urban problems related to energy
® . Water conservation, rain water harvesting, watershed

management
Resettlement and rehabilitation of people; its problems and

concerns.

Case studies.
Envionmental ethics : Issues and possible solutions.

Climate change, global warming, acid rain, ozone layer
depletion, nuclear

accidents and holocaust. Case studies.

Wasteland reclamation.

Consumerism and waste products.

Environment Protection Act.

Air (Prevention and Control of Pollution) Act.

Water (Prevention and Control of Pollution) Act.

Wildlife Protection Act.

ﬁ Shri Shivaji Coliaga, AKOLA,

Principal
Shri Shivaji College, of Arts
Commerce & Science AKCLA
A®rade CGFA 3.24 by NAAC
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Forest Conservation Acl.
Issues involved in enforcement of environmental lesislation.

* . Public awareness. (7 lecture hours)

3. Human Population and the Environment
Population growth, variation among nations.
Population explosion - Family Welfare Programme.
Environment and human health.
Human Rights.
Value Education.
HIV/AIDS.
Women and Child Welfare.
Role of Information Technology in Environment and human
health.

Case Studies. (6 lecture hours)

Mead
Department of Botany
Shri Shivaji Collcge, AKOLA.

Shri shivaji college of Arts, Commerce and Science Akola
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PART-B
ESSAY TYPE WITH INBUILT CHOICE
50 Marks

4. Natural resources :
Renewable and non-renewable resources :
Natural resources and associated problems.

Forest resources : Use and over exploitation, deforestation,
case studies. Timber extraction, mining, dams and their
effects on forests and tribal people.

Water resources : Use and over-utilization of surface and
ground water. floods, drought, conflicts over water, dams-
benefits and problems.

Mineral resources : Use and exploitation. environmental

effects of extracting and using mineral resources, case
studies.

Food resources : World food problems, changes caused
by agriculture and overgrazing, effects of modern
agriculture, fertilizer - pesticide problems. water logging,
salinity. case studies.

Meéad
Department of Botany
Shri Shivaji College, AKOLA.

Principal
Shri Shivaji Ceilege, of Arts
Commerce & Science AXOLA
AGrade CGPA J 24 byt 2l
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Energy resources : Growing energy needs, renewable and
non renewable energy sources, use of alternate energy
sources, Case studies.

Land resources : Land as a resource, land degradation.
man induced landslides, soil erosion and desertification.

Role of an individual in conservation of natural resources.

Equitable use of resources for sustainable lifestyles.
(8 lecture hours)

5 Ecosystems
Concept of an ecosystem.
Structure and function of an ecosystem.
Producers. consumers and decomposers.
Energy flow in the ecosystem.
Ecological succession.
Food chains. food webs and ecological pyramids.

Introduction. types. characteristic features, structure and
function of the following ecosystem :-

Forest ecosystem
Grassland ecosystem
Desert ecosystem

Aquatic ecosystems (ponds, streams, lakes, rivers, oceans,
estuaries) (6 lecture hours)

Biodiversity and its conservation

. Introduction - Definition : genetic, species and ecosystem
diversity.
Biogeographical classification of India.

Value of biodiversity : consumptive use. productive use,
social, ethical. aesthetic and option values.

Biodiversity at global, National and local levels,
India as a mega-diversity nation.

= Head
Hot-spots of biodiversity. Department of Boteny
A ? i Shivaji Colloge, A« A
Threats to biodiversity : habitat los poaching oﬁvild%a e ‘

manwildlife conflicts. Qé?@ 4(
fre)

Shri Shivail Caliege cl Arts
Commeree & Seence, AROLA
ABradc CGRA 3.24 by NAAG
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Endangered and endemic species of India.

Conservation of biodiversity : In-situ and Ex-situ conservation
of biodiversity. (8 lecture hours)

Environmental Pollution
Definition
Causes, effects and control measures of :-
- Air pollution
- Water pollution
- Soil pollution
- Marine pollution
- Noise pollution
- Thermal pollution
- Nuclear hazards
Solid Waste Management : Causes, effects and control
measures of
Role of an individual in prevention of pollution.
Pollution case studies.

Diaster management : floods. earthquake. cyclone and
landslides. (8 lecture hours)

PART-C
ESSAY ON FIELD WORK
25 Marks

Field work

Visit to a local area to document environmental assets - river

/ forest / grass land / hill / mountain

Visit to a local polluted site - Urban / Rural / Industrial /
Agricultural

Study of common plants, insects, birds. <
Study of simple ecosystems - pond, river, hill slopes, elc.  pepaamentof 8+==¢

1 Shivap s -

Sh
(5 lecture hours)

(Notes : 1) Contents of the syllabys mentioned under paras 1 to
8 shall be for teaching for the examination based on
Annual Pattern.

Shri shivaji college of Arts, Commerce and Science Akola
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Preparation and presentation of herbarium of pathological specimens
available in the region (Atleast 30)

Preparation of Fungal spore atlas.

Field visit to different localities
Visit to Agriculture University, Plant Pathological rescarch centers

Semester — 111
ELECTIVE PRACTICAL-VI: APPLIED MYCOLOGY AND
PLANTPATHOLOGY

PRACTICAL SCHEDULED
Maximum Marks: 40

Time: 06 hrs.

Q.1) Identify and describe any two fungal plant discases
08 Marks

Q.2) Identify and give salient features of two fungi from the mix culture.
08 Marks

Identify. classify and describe any two fungi. from given sced
borne mycoflora/soil mycoflora/Rhizosphere
mycollora 05 Marks

Q.4) Demonstrate Koch's postulate/pure culture technique
04 Marks

Q.3)

Q.5) Spotting (Specimen/Slide)
(01 - bacterial disease; 01-viral discascs. 01- Phytoplasmal discasc:

01-Fungal disease, 01- Spore slide)

Q.6) Viva-Voce 05 Marks
M.Sc. PART-II BOTANY
Semester—IV

PAPER - XIII: PLANT ECOLOGY

Basic concepts and scope.
1.1 Concept. Classification and scope of ecology: Holocoenotic

Environment.
1.2 Ecological factors: Climatic. Edaphic. Biotic: Law of limiting
factors.
1.3 El-Ninoand global warming.
1.4 Ozone layer. Ozone Depletion and its consequences.
ad:

Population and Community Dynamics De nt of Botany
Shri Shivaji College, AKG1 *

2.1 Population characteristics: population dynamics. carryving

- aPaClt}', _\'arious parameters and measurements.
== -Ommunity concept: characteristic features of oommunitiesgﬂpﬁ/ '

analysj A :
T ey (analytical and synthetic characters.grincipal
i Shei Shivaji College,of Ants

Commerce & Scienco, AKOL
A Bradc OGRA 384 by NAAI
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2.3 Community cocflicients; [cotone and edge elleets;
ccological niche,
Unit 111: Vegetation Development .
\[D 3.1 Types and mechanism of ecological sucecssion. -
A 3.2 Plant Formation; Association, Consocintion und Society.
3.3 Evolution of Ecosystem and oxygenic development,
Unit IV:  Ecosystem Organization.
4.1 Structure and Functions of Ecosystem. .
4.2 Abiotic and biotic components; decomposers role in
N ccosystem.
’&b 43 Primary productivity (methods of measurements, global
pattern and controlling factors) )
4.4 Encrgy Dynamics; Energy flow in F.cosyslcm: Frophic
organization, ccological efficiencics; Ecomodelling.
Ecosystem Functional aspects.
5.1 Biogeochemical cyclesC, N, P, S; mineral cycles (Pathways,
processes and budgets) _
5.2 Ecosystem stability concepts, natural and anthropoge
CY‘\\O disturbances.
U7 53 Major Biomes ofthe world.
5.4 Terrestrial Biodiversity; Vegetation types of world and Indi

Head
hot spots. Departmont of Botary

Suggested readings: Shri Shivaji Collego./
1) Krebs, C.J. 1989. Ecological Methodology. Harper and Raw, New
York, USA.
2) Ludwig, J.A. and Reynolds, J.F. 1988. Statistical Ecology, Wilcy,
New York.
3)  Magurran, A.E. 1988. Ecological Diversity and Its Measurcment,
Chapman and Hall, London.

4)  Pieloy, E.C. 1984, The Interpretation of Ecological Data, Wiley,
New York.

5) Sokal, R.R. and Rohit, F.J. 1995. Biometry , W.H.Freeman & Co.
San Francisco.

6)  Murray P.W. and Chapman, S.B. 1986. Methods in Plant Ecology.
Blackewell Scientific Publication.

7)  Misra, R. 1968, Ecology Work Book, Oxford and 1BH New Delhi.

8)  APHA - Standard Methods for Examination of Water and Waste

Water, American Public Health Association, Washington, D.C.

Smith, R.L. 1996. Ecology and Ficld Biology. Harper Colins Neyi4 )
York.

9)

Principal
Shn Sheva) College,of Arts
Commerce & Science AV.OL
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To determine minimum size and number of quadrats required for
reliable estimatc of biomass in grasslands.

To find out association between grassland species using Chi-squarcicst.
To compare protected and unprotected grassland stands using
community coefficient (similarity indices).

To analyze plant community using Bra-Curtis ordination method.

To determine diversity indices (Shannon, Wiever, concentration of
dominance, species richness, equitability and B-diversity) for
protected and unprotected grassland stands.

To estimate VI of the species in woodland using a point centered
quarter method.

To determine grass and net phytoplankton productivity by lightand
dark bottle method.

To determine soil moisture content, porosity and bulk density of
soils collected from varying depths at different locations.

To determine the water holding capacity of soils collected from
different locations.

To determine present organic carbon and organic matter in the soil
of cropland, grassland and forest.

To estimate the dissolved oxygen contained in eutrophic and
oligotropic water samples by azide modification of Winkler’s method.
To estimate chlorophyll content in SO2, fumigated and unfumigated
plant |eaves.

To estimate rate of carbon dioxide-evolution from different soils
using soda lime or alkali absorption method.
To study environmental impact of a given developmental activity
using checklist as a EIA method.
Visit to different forest areas to study ecosystem, bio diversity and
biocomplexity. Visit to Molecular Biology laboratories.

Semester—IV
PAPER -XIV: ENVIRONMENTAL ECOLOGY

UnitI:  Basic Concepts
1.1 Concept of Environment and its Scope; Lithosphere,
Hydrosphere, Biosphere.
N 1.2 Energy resources; (i) Renewable and non-renewable (ii)
1 Forc'sl types in India and Maharashira.

1.3 Environmental impact assessment.

8 :.4 Green House gases; their sources, trend and role.
-3 Consequences of climate change.

Department of Ecteny
Shri Shivaji College AKOLA

Shri shivaji college of Arts, Commerce and Science Akola
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Unitll:  Environmental pollution
2.1 Definition ty d sources. :
A an made sources of air

Q%(/J Air pollution; Natural and m oxicity and

pollution, primary and secondary pollutants,
its impact on environment. - )
2.4 Soil Pollution: courses of soil pollution, impacts of soil
pollution on quality and soil biota.
2.5 Effect of solid waste disposal on soil.

Unit 111: Water Pallution.
3.1 Distribution of water and water scarcily.

3.2 Major waler pollutants
o 3.3 Sources of water pollution
15 3.4 Consequences of water pollution

3.5 Water pollution indicators. )
3.6 Bioaccumulation and Biomagnifications ol toxic clements

in food chain.

Conservation strategics
4.1 Principles of conservation; extinction, environmental status

of plants based on TUCN.
4.2 Strategies for conservation. International efforts and Indian

G_‘\\D initiation.
4.3 Wetlands, Mangrove and coral reefs with respect to
conscrvation of biodiversity.
4.4 Disaster management.
Sustainable Management.
5.1 Concept of sustainable development.
5.2 Impactof urbanization; Wasteland development.
5.3 General account of legislative measures for sustainable
@A Q development and management
(i) Water Act, Prevention and control 1976.
(i) Environmental Protection Act, 1985
(iii) Wildlife Protection Act, 1972; WWF.
rimont of Botany

SUGGESTED READINGS: She-8hivaji College, AKOLA
1. Elf!on D. Enger and Bradley F Smith (1995), Environmental
- Sciences, WBC publishers Boston.
Daniel Botkin and Edward Keller (1997), Envi i
X ronmental

John Wiley & Sons, Ne  York. M

R.K. Dixit, (1997), Environment. Forest ' i

ot t, Forest Ecology and Man, Rastogi

Jorgeson S.E. ef al (1995), Handbo i

; - €l al. b ok of Environmental and
Ecological modeling, Levis publications, New York. Principal
Shi Shivaji College. of Ans

Cemmetce & Science AKOL
A ®yade CGRA 124 by NAA
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To determine j i
Interaction between grassland species by chi-square

lest.
g(i(:,n; 5a;?live study of plant diversity indices,
coemdemm?an. .va.nance, standard deviation, standard er
Ol variation and t-test for ccological data. o
Semester — IV
PAPER-XV . PLANT BIOTECHNOLOGY

Biotcchnology: Basic concepts, Principle and scope
1.1 Cellular differentiation and totipotency -
. 1.2 Plant Cell and tissue culture, Cell Clones, Callus culture
,&55 1.4 I(:)rganogene:;is and adventitive cmbryogcnesi;:
undamental aspects of morphogenesis, Somati
. ; c
- f\n;l:iryogcnc.sm and its applications.
. rogenesis:; i i icati
Unit-IT Somat?c Hc;‘lfrtr:::z(:x:\::rllsm, e
2.1 Ffro}oplast isolation, Protoplast fusion and protoplast culture
limitation , achievement in protoplast research.
2.2 Cybridsand Hybrids, Selection of hybrids and regeneration,
Somaclones.
2.3 Clonal propagation: Techniquesand significance of artificial
¢ (A seeds,

Q& 2.4 Secondary metabolites: Production in tissue/s, enhancing
the secondary metabolites by use of elicitors, hairy root
cultures and types of elicitors (biotic and abiotic elicitors)

2.5 Cryopreservation : Germplasm storage, methods, merits and
demerits.

Unit-III: Plant transformation technology.

3.1 Mechanism of DNA transfers, role of virulence genes, use
of Ti and Ri plasmidas  binary vectors, features of Ti and

Ri plasmid.
1499 3.2 Vector less DNA transfer - Particle Bombardment,
Electroporation, and microinjection.
3.3 Genetically modified organisms in the Environment

Environmental Biotechnology Dzps
4.1 Heavy metals environmental modification, Biofelit

Microbial leaching. g
4.2 Bioremediation- General idea of Xenobiotics,

Biodegradation of Xenobiotics and applications.

. ol '
: tations ds, Metal and org
P‘~(Z‘ 43 Phytoremediation: Nece PriSElodd

ph Cd'auon- St Shivaji College, of Anz
ytOI cm Commerce & Science. AKOLA
ABride OGRA 124 by NAAC
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Unit-V: Applications
9 5.1. Microbial genetic manipulation.
\Qs 5.2 Importance and application of microbes in Biotechnology
5.3 Vermicomposting
Suggested Readings:
l.  Bhojwani,S.S. and Razdan, M.K. 1996. Plant Tissue Culture: Theoryand
Practice (a revised cdition). Elsevier Science Publishers, New York, USA.
2. Bhojwani, S.S. 1990. Plant Tissue Culture: Applications and
Limitations. Elsevier Science Publishers, New York, U.S.A. .
3, Collins, H.A. and Edwards, S., 1998. Plant Cell Culture. Bios

Scientific Publishers. Oxford, UK. .
Jain. S.M.. Sopory, S.K. and Veilleux, R.E. 1996. In Vitro Haploid
Production in Higher Plants, Vols. 1-, Fundamental Aspects and
Methods. Kluwer Academic Publishers, Dordrecht, The Netherlands.
Kartha. K.K. 1985, Cryoprescrvation of Plant Cells and Organs. CRC

Press, Boca Raton, Florida, USA.
0Old, R.W. and Primrose, S.B. 1989. Principles of Gene M

Blackwell Scientific Publications, Oxford, U.K. .
Primrose, S.B. 1995. Principles of Genome Analysis. Blackwell

Science Ltd., Oxford, UK. :
Raghavan, V. 1986. Embryogenesis in Angiosperms: A
Developmental and Experimental Study. Cambridge University Press,

New York. USA.
Raghavan, V. 1997. Molecular Biology of Flowering Plants.

Cambridge University Press. New York, USA.
Shantharam, S. and Montgomery, J.F. 1999, Biotechnology,
Biosafety, and Biodiversity. Oxford & IBH Publishing Co. Pvt. Lid.,

New Delhi.

Vasil, 1.K. and Thorpe, T.A. 1994. Plant Cell and Tissue Culture.
Kluwer Academic Publishers, The Netherlands.

Butanco, R.G 2000. Plant Cell Culture, University Press of Pacific.
Collin, H.A. and Edward S., 1998. Plant Cell Culture. Bios-Scicntific
Publishers, Oxford, UK.

Dixon, R.A. (Ed.) 1987. Plant Cell Culture: A Practical approach.
IRL Press, Oxford.

George, E.F. 1993, Plant Propagation by Tissue Culture. Part-l, The
Technology, 2nd Edition, Exegetics Ltd., Edington, UK.

George, E.F. 1993. Plant Propagation by Tissue Culture. Part-11 in
practice, 2nd Edition, Exegetics Ltd., Edinglon, UK.

Hall, R.D. (Ed) 1999. Plant Cell Culture Protocols. Humana Press,
Inc. New Jersy, U.S.A.,

anipulation.

Shri shivaji college of Arts, Commerce and Science Akola
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il
PAPER-11: RESOURCE UTTLIZATION AND CONSERVATION
UNIT I 1.1 Conceplof Biodiversity; Species diversity; Genetie diversity
y Leosystem diversity
1.2 Origin of Biodiversity: values of Biodiversity; losy of
© Biodiversity
P‘\ 1.3 Biodiversity and agricalture; Biodiversity and food diversity;
Bioprospeeting; commercinl values of Blodiversity.
1.4 Conservation of Biodiversity; Implementation process in
Indin CBD.
UNIT 11: 2.0 World centers of primary diversity of domesticated plants;
Indo Burmese centers,
2 Plantintroduction and secondary centers,
Q 3 Origin, evolution, botany, cultivation and nses oft
Q‘ i. Food, Forage and Fodder crops,
il. Fibre crops.
iii. Medicinal and Aromatic plants.
iv. Vegetable and Oil yiclding plants.

UNIT 111: 3.1 Important fire wood and timber yielding plants and non wood
forest products (NWFPS) such us Bamboo, Rattam raw
materinls for paper making, gums, resins, tanning, dyes, fruits

3.2 Green revolution; Benefits and adverse consequences,
f\j Q sustainable agriculture, agroccosystem approach,
3.3 Innnovative approaches for meeting world food demands;
modern agricultural approach,
3.4 Plants used as Avenue trees” for shade, pollution control and
aesthetics.

UNIT IV:d.1  Strategics for conservation of Biodiversity, global seennrio,
decline of bioresources,

Q 4.2 Protected arcas concepl: Sanctuarics, National parks,

Q§ Biosphere reserves ( Tiger reserves with reference to Melghat
Tiger Project) Wildlife Management and Sacred groves,

4.3 Conservation of wild germplasm with reference to threatened

specics. b

UNIT V5.1 Principles and practices for Ex- sitw conservation, Botanical D Hoad

gardens, Ficld Gene Banks, Seed Banks. Shry ;gx:;?g:u;: ""/‘{f
AVQ 5.2 In-vitro repositories, Cryobanks, Legal aspects of idess
conservation of Biodiversity in India.
5.3 General accounts and activitics of national institutes like
Botanical Survey of Indin (BS1), National Bureau of Plant
Genetic Resources (NBPGR), Indian Council of Agricultural

A

Principal
St Shivaji College,of Arta
Commoerce & Soience AKOLY
A Sracc OCAA L4 by NAAL
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47

gait - 1T Metabolism-

2.1 Photos¥nthcsis - lntroduc'tion. Role of Light, Photo-
synthetic Apparatus and Pigments, Two Pigment Sys-
tems, Photophosphorylation, C3 and C4 cycle, CAM
Pathway. -

Respiration - Introduction, Mitochondria as a Respi-

ratory centre, Types of Respiration - Acrobic and

Anacrobic, Mechanism of aerobic respiration- Gly-

colysis, Kreb cycle, Electron transport system and

Chemiosmotic ATPgeneration, Respiratory Quotient.
Unit - T11: Metabolism and growth

3.1 Nitrogen Metabolism- Sources of nitrogen, Symbi-
otic nitrogen fixation, Role of Nitrate reductase.

3.2 Growth - Phases of growth, Growth curve, Physi-

ological role of growth hormones ( Auxins, Gibber-
ellins, Cytokinins, Abscisic acid, and Ethylene).
33 Physiology of Senescence and Abscission.
Unit = I'V: Plant responses
4.1 Photoperiodism - Concept of Florigen, Role of
Phytochrome,
42 \emalization- Concept and Significance.
4.3 Plant movement- Tropic (Phototropic and Geotropic)
and Nastic (Epinasty, Hyponasty and Seismonasty)
" 44 Stress physiology- Concept, Types of stress, Water
and Salinity stress. g
Unit-V: Ecology and Environment:
5.1 Concept of environment, Concept and scope of

ecology.

5.2 Ecological factors- Climatic- Light, Temperature and
Water. &

53 Atmosphere and its composition.

54  Edaphic factor- Process of soil formation,
file, soil biota and their role. ,

5.5 Ecological Adaptations - Morphological and Ana-
tomical adaptation in Hydrophytes, and Xcrophytcs.

Unit-v; Ecosystem:

T oY i

ST TR

T AT TR

soil pro-

2w 2

6.1 Population Ecology- Natality and Mortalith = 39 -
Community characteristics — Frequency, Density m.d"”"’“c'" of Botar

Shri Shivaji Collp
Abundance Xerosere ]
Ecological Succession - oo a:‘:-'u::tion Principal
. Ecosystem — Definition, Structure an ' Shai Shivaji College, of Arts

Commerce b Sc.ence AKOLA

";-5 -
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Food chain, Food web, Energy flow model (Sing),

channel model)
Types of Ecosystem- Pond ecosystem, Desert eco.
system ,

LABORATORY EXERCISE :
Plant Physiology: Major experiment (Any Seven?
I.  To study the effect of temperature and organic solvent on

permeability of plasma membrane. o
To study osmotic pressure of cell sap by plasmolytic method.

To determine water potential of plant tissue.
To determine the path of water (ascent of sap)
To determine the rate of transpiration by Ganongs photometer.

To determine rate of photosynthesis under varying quality of

light and CO2 concentration. )
To study the rate of photosynthesis in terrestrial plants with

the help of Ganongs Photosynthomeler.
8. Separation of chloroplast pigments-by paper chromatography/

solvent extraction method.
9. Separation of amino acids by paper chromatography method.

10. Todetermine R.Q. using different substrates.
11. Todetermine the rate of respiration by Ganongs respirometer.

12. To study antagonism of salts.
13. 7o study phenomenon of adsorption.
14. To study effect of IAA and Gibberellins on seed germination.
15. Test for secondary metabolites- Alkaloid, Phenolics, Tannin,
Flavonoids and Lignin
16. Tostudy Endo and Exo-osmosis by egg membrane osmoscope
Plant Physiology: Minor experiment- (Any Three)
I. Todemonstrate fermentation.
2. Todemonstrate exo and endosmosis
i ;o demonstrate transpiration by Bell jar.
S D Dl
2 respiration in germinating seeds.
7.

6.4

;l_‘o gemonstrate the evolution of CO2 in respiration.
o?I‘L{e.monstrate fhe phenomenon ofnastic movement with help
- .lmosq pudica / or Biophytum sensitivum
l s(:ﬁyd. M:Jor experiment (Any Three) o
¥ o morphological and anatomical adaptations in

hydr ophytes — Hydyi A
Nymphaeq (any t}\,vdc';)’”a’ Eichhornia, Typha, tallisneria end

Shri shivaji college of Arts, Commerce and Science Akola
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M.Sc.I': Zoology
Semester -1
PAPER VIII
ENVIRONMENT AND ECOLOGY

The Environment:

_ LLI Physical environment;

1.1.2 Biotic environment;

1.1.3 Biotic and abiotic interactions.

Habitat and niche:

12.1 Concept of habitat and niche; niche width
and overlap; fundamental and realized niche;
resource  partitioning;  character
displacement.

Population ecology: Characteristics of a population;

population growth curves; population regulation;

life history strategies (r and k selection); concept
. of metapopulation, demes and dispersal, interdemic
extinctions, age structured populations, Diversity

Index: Simpson's index, Shannon's index

Species interactions: Types of interactions,

interspecific competition, herbivore, camivores,

pollination, symbiosis.

Community ecology:

2.1.1 Nature of communities; community structurc
and attributes;

2.12 Levels of species diversity and its
measurements;

2.13 Edges and ccotones.

Ecological succession: Types; mechanisms;

changes involved in succession; concept of climax.

.- Ecosystem:

2.3.1 Structure and function; energy flow and
mineral cycling (CNP);

2.3.2. Primary production and decomposition;

2331, Termestrial (forest, grassland) .
2332 Aquatic (fresh water, marine,
estuarine).

Shri shivaji college of Arts, Commerce and Science Akola
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Biogeography:

fyemy

2.;1.1. Major terrestrial biomes;
2.42. Theory of island biogeography;

2423, Elementary idea of, bioigeographijcg
of India. - |

Environmental Pollution-
3.1.1. Sources nature and effects of ajr Pollutaygg
3.12. Sources nature and effects of Water Pollutigp,

3.13 Biodegradation and bioremediation

3.14 Biotechnological methods for Managemeht
of pollution
Global climate change; Global warming, Globg|

dimming,

Biodiversity-statuses;

3.3.1. Monitoring and documentation;,
3.3.2. Major drivers of biodiversity change:
3.3.3. Biodiversity management approaches,
3.3.4. Economics of Biodiversity "

l ZOnes.

Conservation biology:

4.1.1. Principles of conservation; major approaches

to management, Indian case studies on
conservation/management Strategy:

4.12. Sanctuaries and National Parks,

4.13. Project Tiger,

4.14. Biosphere reserves,
4.2 Toxicology

42.1. Metabolism & effe
organophosphate

422 Metabolism & effect
- S i
barbiturates, alcoho] ;—,fcz;lak:ilgéds'
.

42.3. Metabolism & effects o

Cts of Organochlorine
and carbamate pesticides

heavy n,
4.24. Formation & effects of free ryg; :‘.tal e
Icals,
ﬁcatio

‘425, Biochemistry'ot' Detox;
: phase II reactions,

"~Phase | &

Shri shivaji college of Arts, Commerce and Science Akola
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Environmental Monitoring:

5.1.1- IGPC{:! (Inter Government Policy/ Protocol
for Climate change)

5.1.2- EPA (Environmental Protection Agency]

5.13- Laws,(lggislatiorrpcﬂa’r'xﬁﬁﬁ to environment

5.1 4- Control, monitoring & surveillance of
environment,

5.1.5- IPR (Intellectual Property Rights) ; Patents
need how to obtain in India & abroad, patent

offices in India.
Environmental Impact Assessment Processes:
52.1. EIA of reservoirs and Coal mines, thermal
Power stations

Suggested reading materials: (All recent editions)
Toxicology -A Sood , Sarup & Sons, New Delhi.
Biodegradation of pesticides - G.N. Vankhede , Bajaj Publication

" Environtnental biodegradation, Ramkumar, Sarup & Sons, New Delhi
Toxicology by Parikh.

Poisoning by drugs & chemicals - Cooper
Animal Physiology, mechanism & Adaptation - Eckert, Marshall
Animal Physiology, Principal & Adaptation- Garden M. S.
Human Physiology-C. C. ChatterjiVol. 1and IT
Analytical toxicology of inorganic poisons - Jacob MB
Environmental management of toxic and hazardous chemical -
Madhuraj .

""" Bnvironmental Biology -J. L. Blish

2. . Fundamental Ecology - Odum

' Environmental Physiology - Philips G '

1. Toxicology mechanism & analytical methods - Stewarts &S hivaji College, AKCLA.

.Environmental Impact Assessment: G.N.Vankhede Biotech

&= 1) 'Publishers, Delhi

Q-: ‘Ecology and Biogeography of India, Mani, M.S.

L
2
3
4.
S
6.
(A
8
9.

o—
=

- 1974. Junk. Publ.

Bentley: Cambridge

e
r-Jones et

Principal
Shri Shivaji College, of Arts
Commerce & Science AKOLA,
A @rade CGRA 3.24 by NAAC
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DﬂectiOn
- Molish ‘;‘;.Cﬂl‘bohy drates in n given sample

Estimaj
-Ben od?;f; ?rf;:l:e concentration of reducing sugar
o ; ;
with Hm?ogz ::!i:down of starch to monosaccharides
Deteetion of proteins using colour reactions.
°  Biurct test
®  Xanthoproteic test
*  Million's test.
Detection of fats using-
¢ Solubility Test
° Emulsifjcation
©  Bromine Water Test
¢ Saponification
6. Detection of lodine from salt.
7. Estimation of Vitamin C in a given sample.
8. Estimation of Iron in a given sample.

References :-
1. Pottern N. and Hotchkiss, J.H. (1996), Food Science; C.B.S.

Publishers and distributers, New Delhi,
2. Duck Worth, R.B. (1978), Water Retension to Foods,

Academic Press, London. \
3. Peckham, G.G. (1969); Foundation of Food Preparation,

McMillan Co.
Fox B.A. and Cameron, A.G.; Food Science and Chemical

Approach; University of London, 1970.
Kraner, A. and Twing B.A.; Fundamentals of Quality

Control for food industry, The AVI Publishing Co, 1966.
C.Gopalan, B.V.Rama Sastri, S.C.Balasubramanian (2004),
Nutritive Value of Indian Foods, National Institute of

Nutrition, ICMR, Hyderabad.

Subject Code 115EE6
Ecology and Environment _—
i i Marks :
Theory : 3 Periods/Wk/(Credits 2.4) Theory Y o
ical : iods/Wk/(Credits 1.6) Th.Int. Ass.Marks: |
Practiosl A8 Practical Mks. : 20
Practical Int.Ass.Mks.:10

Total Mks. : 80

Ecology.

Objectives :- To make students aware of Environment and

Theory

Shri shivaji college of Arts, Commerce and Science Akola
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Introgye;
e 10N - Meaning and definitions of ecology and

. L scope of subject, dimensi
.y yect, dimensions of
onmeny, | i : :
DOpulag and, air, water, forest, hsbitat,

Envi
& Vironmental Education :- Meaning, nced, objectives
types. Role of Govemment, N.G.Os and
nstitution,
Rights,

Iljnn: - As & resource, energy and mineral resources,
Polluuoq = Sources, smelting, mining, industrial
Waste, domestic waste, agriculture. Major health
- Prcy;ntion and control,
dier:- Utility of water, water pollution and scarcity.
Unita Pollutants, health hazards and their control.
Forest :- Utility of forest and forest resources,
defommtion and its impact. Forest conservation.
Wild Life - Endanger of species. Wild life
Preservation programmes, sanctuaries.

Ener_gy - Major sources of eaergy - Definition and
classification.

Non-renewable energy sources ~ Coal Natural Gas
mineral oils, radiological substances. y
Renewable energy sources - Solar ene i

. T8y, wind power,
wave power, flux and reflux, Earth Power p!-‘l)ydi;
Electricity, Biomass, Biogas. '
Uncertainties with Non-renewable en

: ergy sources.

Altemnative Encrgy sources and Energy conservation
measures, .

: 'lof soil, plant nutrients and
ofertilizer, Vermicompost). Basic
Garden Plants & their classification. Cultivation of
oyster mushroom.

Practicals :
(1) Study of Garden Equipment, - \,.,-sv>/

-

(2) Chemical characteristics of soil. ’?\
Simple test — Mechanical composition of soil, aepa,,me,.?ifz S

(3) Determination of C-0-D & B S _ e Sl

water. “0-D in tven samplei 0fivar Conece o1 are,

. rincipal ommerce & $-lsec. AKOL

Shri Shivaji College.of Ants

Commerce & Science AKOLA

A Bradc CGRA 124 by NAAC
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Semester I'V.
1) Paper: . Marks Allotted
Advanced Genetics and Animal Ecology.
Written examination. ..........
Internal assessment

2) Practical:

20
50

150 Marks

ZOOLOGY Paper4$S
ADVANCED GENETICSAND ANIMALECOLOGY

UNITI : Concept of genes.

Mendel's laws of hereditary — Monohybrid — Laws of
dominance, law of segregation. Dihybrid cross Law of

independent assortment. Interactions of genes: ,
Supplementary factor, complementary factor, duplicates
factor, inhibitory factors, and lethal factors— dominant and
recessive.

: Linkage - Types of linkage, linkage group, arrangement of
linked genes, and significance of linkage.

Crossing over — Mitotic and meiotic crossing over,
Mechanism of crossing over, theories of crossing over —
Darlington’s theory, breakage and exchange theory, and
copy choice theory. Types of crossing over — Single, double
and multiple crossing overs. Factors affecting crossing over,
Significance of crossing over.

Multiple alleles. Multiple alleles in relation to eye color in
Drosophila.Blood group in man, Erythroblastosis foetalis

. Sex determination: Autosomes and sex chromosomes, Sex
determination in animals, Chromosomal Theory. Genic
Balance Theory. Environmentally and hormonally controlled
sex determination, Gynandromorphs.

Genetic disorders; Sickle cell anemia, , Huntington’s chorea.
Diabetes mellitus. Non-disjunction: Turner’s syndrome,
Klinefelter’s syndrome, Down's syndrome.Edwrd’s

Shri shivaji college of Arts, Commerce and Science Akola
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Syndrome,Biochemical genctics:;Cystic fibrosis,
Phenylketonurin, Albinism, Alknptonurin, Goiters, cretinism.
Sex linked genetic disorders and their inheritance in man;
Hemophilia and color blindness,

UNITIV: Genetie Sereening and parental dingnosis: - Parental,
Carrier, Predictive, CVS (Chorionic Villous Sampling),
Amniocentesis, Gene probe and DNA analysis. Genes in
Human Heredity: - Inheritance of eye color. Skin color.
Recessive genes and consanguincous marringes Genetic
counseling: - Risk of marriages in affected family. Birth

control measures (male and female),
Kinds of twins: - Identical, Fraternal, Siamese twins,
Significance of twins study

: Ecology: concept and scope:
Abiotic factors:

Water: Propertics, water problem in terrestrial and aquatic
habitat. Temperature: Temperature range, Temperature
tolerance, Effects of temperature on animals. Homeotherms,
poikilotherms. Dormancy, hibernation, aestivation &

diapauses. Light: Spectral
distribution, Biological effects of light on aquatic and

terrestrial animals: Reproduction, Metamorphosis,
pigmentation, vision, photo kinesis, phototropism,

photoperiodism, migration.
Biotic factors:
Intra specific and interspecific associations, Predation,
parasitism, Antagonism. , commensalisms, mutualism,
competition, (Gauze’s Principle).

¢ Ecosystem: Relationship between habitat and ecological
niche - Autotrophic and heterotrophic producer, consumer

- trophic level - energy flow in an ecosystem - food chain -
food web - pyramids - Ecotypes. Homeostasis of ecosystem.

Terrestrial ecosystem: Classification and Biomes, Aquatic
ccosystem: Fresh water ecosystem-Lentic and lotic

ecosyslem,

c%ﬂﬁ? '
~ Principal
Shri Shivaji College, of Arts

Commerce & Science, AKOLA
A®rade CGRA 3.24 by NAAC
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References

1. Stuart Dabbs Halloway(2002)Component Development for the Java
platform: Addison-Wesley

2. Michael Zeiler, 2001, Exploring ArcObjects: ESR1

303- Geoinformatics Applications in
Natural Respurces Management

Natural Resource Evaluation: Need — objectives — sources
of data - limitations - need for evaluation in development
planning

Land Evaluation: Objectives — principles — procedures —
approaches - land use rcquirements and land quality
parameters — layer creation — matching - classification -
case studics.

Wastelands: Types - identification - management - eroded
lands - types — layer creation — case studies.

: Water Resources: Surface water: precipitation — space time
analysis — overland flow - storage — groundwater: potential
- quality — layer creation — overlay analysis - integrated
watershed development - case studies.

: Natural Vegetation: Forests — classification (NRSA) -
grasslands — layer creation overlay — management — case
studies.

Text Books
I Fischer, M., HJ. Scholten, and D. Unwin, 1996. Spatial Analytical
Perspectives on GIS , Taylor & Francis, London, UK.

2. Michael F. Goodchild, Louis T. Steyaert, Bradley O, Parks, 1996. GIS
and Environmental Modeling: Progress and Research Issues. Fort
Collins, CO 80525: GIS World Inc.

References

l. - Ripple, William J. (ed.). 1994. The GIS Applications Book: Examples
in Natural Resources: A Compendium , American Society for
Photogrametry and Remote Sensing, Bethesda, Maryland.
Young, Haines, David Green, and Steven Cousins (eds.), 1994.
Landscape Ecology and GIS , Taylor & Francis, Bristol, PA.
Fotheringham. S., and P. Rogerson, Ed. 1995. Spatial Analysis and
GIS , Taylor & Francis, London, UK.

Shri shivaji college of Arts, Commerce and Science Akola
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304- Geostatistics

Fundamental concepts -Histogram — univariate and
bivariate, estimation of basic statistical parameters, viz.,
mean, standard deviation, vanance, conrelation, covanance,
Introduction to probability theory. Kinds of probability —
classical or apriority probability.

Random variables, Distribution functions and expectation:
Introduction and summary, Cumulative distribution
function, Density function, Expectations and moments.

Estimation theory: Introduction and summary, methods of
finding estimators, properties of point estimators, unbiased
cstimation, Sampling and sampling distribution, sample
mean, sampling from normal distribution.

Testing of hypothesis: Introduction and summary, simpic
hypothesis testing, composite hypothesis, tests of
hypotheses — sampling from normal distribution, chi-square
tests, tests of hypotheses and confidence intervals.
sequential test of hypotheses.

Geostatistics - introduction, The variogram — calculation,
interpretation, Variances, covanances, Krige’s volume-
variance relationship. Extension variances and cstimation
variances - simple calculations in one and two dimensions.
Optimal estimation - introduction to kriging, Linear, Non-
linear and Multivariate Geostatistics

Text Books
1. Noel Cressie, 1991 Statistics for Spatial Data, John Wiley & Sons

2 Isaaks, E.H.and R. M. Srivastava. 1989. An Introduction to Applied

Geostatistics. Oxford Univ. Press, New York, Oxford

References
1. Yang, X S., 2009. Introductory Mathematics for Earth Scientists,

Dunedin Academic Press
Volk, W, 1980, Applied Statistics for Engineers, Krieger Publishing
Company, Huntington, New York
Wackemagel, H. 2003. Multivanate g
Springer-Verlag. Berlin . z
ea principal
{ Geolagy, ji College, of At
ne > e i Shivajl '
Departme - O dhfiforco & Science AKOL
Shri Shiva o AlBcdgc CGPA 3.24 by NAA
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Text Books
1. Korte.G. B.. (2001) The GIS book: 5th Edition, Onward press,
Australia. Cartwright, W, M P Peterson, G Gartner (Eds) Multimedia
Cartography, Berlm: Spninger
Kraak M . and A Brown (2001) Web Cartography - Development and
Prospects, London: Taylor and Francies

References

| Kraak. M. and F. Omeling (2003) Cartography: Visualization of
Geospatial Data, Delhi: Pearson Education
Ron Lake, David S Burggraf, Milan Tminic, Launc Rae, 2004,
Geography mark-up language (GML) John Wiley & Sons Ltd.

403- Geoinformatics Applications in Agriculture

Unitl Crops: Introduction - Agnculture Ecosystems, Yicld
parameters, spectral propertics of crops, identification of
crops and acreage cstimation, vegetation indices,
production forecasting through digital analysis, monitonng
and condition asscssment - case studics

Soils introduction - Soil survey methods, soil classification,
Land evaluation, Saline, alkaline soils, soil mapping, soil
identification and mapping of problem soils, sedimentation
and crosion, soil conscrvation - case studies

Field-scale applications of RS and GIS: soil moisture content
assessment, crop phenologic stage identification, crop
biomass and yield production estimation, crop discase,
weed and nsect infestation detection and monitonng, farms
mapping, cropping svstem analysis, agro-ccological zoning,

Retneval of agrometeorological parameters from satellites,
floods and droughts assessment and monitonng, water
and wind induced soil crosion assessment and monitonng

Precision Agriculture: Definition and rationale: agronomy;,
environment. economics, Tools vanable rate technology

(VRT).GPS, GIS, Yield monitonng and mapping, Developing
prescriptive maps for VRT management, Applications
Text Books

. Pierce J Francis and Clay David. 2007. GIS Applicati 1
: A . 2007, Applications in ,.H-—-
Agriculture, Taylor & Francis Group e

Department
Shiri Shivaji Co!
= .
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2. Steven, MD. and Clark, J.A., Butterworths, 1990, Application of
Remote Sensing in Agriculture, London,

References

L. !lipplc, William J. (ed.). 1994. The GIS Applications Book: Examples
in Natural Resources: A Compendium , American Socicty for
Photogrametry and Remote Sensing, Bethesda, Maryland.
Young, Haines, David Green, and Steven Cousins (eds.), 1994,
Landscape Ecology and GIS , Tavlor & Francis, Bristol, PA.,
William Ripple, 1986, Geographic Information Systems for Resource
$60.00 Management, ACSM.

4(4- Geoinformatics Applications in
Water Resources Management
Unitl  : Introduction: Hydrologic cycle, components of hydrologic
cycle - processing and parameterization in hydrology;
Water resource scenanio in India, Hydrological modeling.
GIS applications in water resources development and
management,

Spectral propertics of water, Floods types: causes and
mitigation measures, flooding potential zonation mapping,
flood hazard assessment, flood nisk analysis using RS and
GIS, RS and GIS in Cyclone mapping and mitigation, digital
surface modeling and flood hazard simulation.

Groundwater, hydro gcomorphology, Ground water
potential assessment, groundwater prospect zones
mapping, ground water modeling, ground water information
system, planning and management of ground water.
Groundwater quality mapping. Ground and surface water

interactions

Irrigation management: Mapping and monitoring of
catchments and command areas, land irrigability, soil
irngability mapping, irrigation canal alignment, crop norm
violation, agriculture water demand estimation for different
crops, tank information system, wet land mapping, siltation
mapping, optimum usage planning and management of
irrigation water.

Watershed management: Watershed- Drainage and wat .

body mapping, morphometric analysis, classiﬁc:’gon ipal
slinecati I . f wate hd-.r'sc_v.'
rtment of Geology ORI G S R R TR S‘hn"'Shlvau College, of Arts
Commerce & science, AKOLA

ivaji College Of Arts, L
i GPA 3.24by NA
rce & Science, Akola. A@radeC
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¢ (NiW¥gen metabolsim @ Streture of root nodule and
. organisation of plant nitrogenase system. Formation and
‘assimilation of ammonia; Reduction of nitrate and
mechanism of nitrogen fixation.
Sulfur metabolism : Sulphate Activation, physiological
importance of sulfate activation, Reduction of active sylfate;

'Rcsplratory and photosynthetic sulfur mctabohsm.
Oxudation of inorganic sulfur:

Paper-XV1
(Plant Nutrition and Reproduction)

Concept of plant tissue culture and its application, various
techniques of plant tissue culture.
Reproduction in plants. Physiology of flowering senescence
and seed formation. Biochemistry of fruit development and
ripening. Physiology and biochemistry of seed dormancy
and germination. Biochemical changes during germination
of seeds.
Phytohormones : Hormonal regulation of growth and
development Synthesis, translocation metabolism and
biochemical mode of action of auxins, Gibberelins, cytokins,
Abscisic acid and Ethylene.
Water relations : Mineral nutrition in plants and
translocation of elements from soil to plénts, translocation
of elements within the plant. Factors affecting salt
absorption and translocation.
Biochemistry of plant diseases and biochemical basis of
resistance to plant diseases and defensive mechanisms.

M. Sc. II - Biochemistry
Semester -1V
Practical - VII
~ (Plant Biochemistry)
- 'To study water imbibation of lirie and dead seeds.
To study kinds of germination

Assay of amylise and change in sugar content in germinating
seeds,

Batimatlons of Ascorbic acid in germinating seeds.

‘ Dmmlndpn of presence of aseorbic acid in vegetable by dye -
method, -

6) 1, -olstion of chloroplast from Spinach L#aves.

7 - Estimation ofichlorophyll <a and -b from isolated chloroplast. 3

herm&ry ‘Separation. of green plant pigments by column chromatogﬂph)"p rincipal
of Arts

SHGLA s o g sivi Shivaji College, offprts

Y NAAC AP ;" : ; (,ummcrcf-‘ & Sci
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SANT GADGE BABA AMRAVATI UNIVERSITY GAZETTE - 2017 PART TWO -208

11) Internal Assesment - i) One Unit Tes!t - 06 marks
i) One Assignment - 04 marks
Total 10 marks
List of Reference Books : _
1. Intermediate English Grammar, Raymond Morphy, Publisher- Cambridge. ' —
2. Macmillan Foundation English, R K. Dwivedi & A, Kumar, Publisher- Macmillan llm.iu Limited. R
3. Comerstone Developing Soft skills, Robert Sherfield , Rhoda Montgomerry & Patricia Moody, Publisher-
Pearson Education,
4. English for Life Skills, Publisher Orient Blackswan 3
Names of the books & its publisher from where the prescribed prose and poetry peces are available :
Modern Trailblazers, Akshay Dhote, Hitendra Dhote, Orient Blackswan
Visonery Gleam, Orient Blackswan
Poctry Down the Ages, Orient Blackswan
Auroral Musings, Orient Blackswan
Rainbow, publisher Orient Blackswan
Poctic Symphony, an anthology of sonncts, elegics, odes and ballads, Orient Blackswan
Literary Landscapes, an anthology of prose and poetry, Orient Blackswan

LR LR

Appendix-B
Syllabi prescribed for B.Sc.Part-1 (Sem-1 & 11) to be implemented frum the AS. 201718

Semester-1
1S: Geology
General Geolagy, Physical Geology, Mineralogy,
Crystallography & Field Geology

General Geology: definition of geology, branches and scope. Earth in the solar system Origin of the
carth: Nebular, Planctesimal and Tidal hypothesis, Age of earth: relative and mdioactive methods
of age determination — U/Ph, RWSr, K/Ar and Carbon-14 method. constitution of carth: crust,
mantle and core. Lithosphere, hydrosphere, stmosphere and biosphere.

Physical Geology: Rock weathering — physical weathering, chemical weathering and biological
weathering. Geological work done by wind, Rivers, underground water and Glaciers.

Physical geology: Valeanism: Structure of volcano, products of volcanoes. Types of volcanic
eruption, Causes and distribution of volcanoes. Earthquakes: definition, terminology, Elastic
rebound theory — causcs, effects, magnitude and intensity; Seismogram and Seismograph
Classification of earthquake; Seismic belts of India. Diastrophism - epeiorogenic and orogenic
movensents; Stages in otogenic cycle.

Mineralogy: definition of mincral, rock forming & oce minerals, Physical properties of minerals;
Determination of specific gravity by Walker's sicelyard & Jolly's spring  balance, structures of
Silicates ,Physical, chemical, optical propertics of Feldspar, Mica, Pyroxene, Amphibole, Gamet
and Olivine groups mineral groups. Optical mineralogy — Nature of light, Ordinary and planc
polarized light; Reflection and refraction, total internal reflection and entical angle; Double
refraction - Nicol prism,becke line Petrological microscope — its parts and functioning. Propertics
of mincrals under oedinary and plane polorized light and between crass Nical,

Crystallography - Elementary idea about crystal structure: erystal, forms, faces, edges, solid angle
and interfiacial angle and its measurement. Laws of crystallography Crystal symmetry: planes, axes,
centre, crystallographic axes, Miller's indices and Weiss Parameters. Classification of crystal in to
seven systems with their symmetry elements of normal classes; Cubic, Orthothombic, Tetragonal,
Texagonal, Manoclinic and Triclinic.

UNIT-VI ¢ Field Geology: Significance of geological ficld work, Study of topashest: numberingg latitude,
longitude, scale and eonventional sings. Surveying- various types, use and ai mh Lo
surveying cquipment’s, .
h! ead
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NOTIFICATION
No 56/2n% ete 2706 72019

Subject < 1) Introduction of new syflabi far the wbject Geology st BSc. Part-lT1 (Sem. V & VI level,
which tn he implemented fram the scademic sevben 201920,
Intraduction of new yilaM for BSc Partll (Semevter-V & VI) Compuler Sclence /
Computer Appiication’ Infarmation Technobogy /Computer Application(Vocationalwhich
1o b Implemented from the acadenslc senslon 2019.20.

] 1t in netifiedd for genaral ink of all | that the ntth of the Univarsity has introducal
new svilah for the adgect Goodogy at BSc. 14111 (Sea V& V) evel, adich o be implomentad Gom the
sendemmic seoan 2019.0 Henee, the pape Nos 42 1o 46, sppeanng m peospectiss No 0016123 be substitited
respectively by ihe “APPENDIX-A", which ts sppendal with this netification,

1 1t s notifind for penaral mfemation of all concerned that the suthorities of the Uisnversty has mirabaal
new nilabe for RS Petlll (Semeser-V & V1) Compuier Samee / Computer Applicationy’ Information
Techmadogy U Apph WV, 1), which 1o be implemantcd from the scademic sevion 201920

Hence, the m Nen R to 07, appeuing i proqechsy Na 2016123 te substitited rewpectnely by the
“APTENDIN-B® which ts sppended with this nedification

S
(e T R Deshmukh)

Regastrar,
Sant Gadipe Babo Amrasati Unsveratty

APPENDIX-A

SYLLABI PRESCRIBED FOR B.SC. FINAL TO DE IMPLEMENTED FROM THE A.S 2019-20
SEMESTER.-V
55: GEOLOGY
ECONOMIC GEOLOGY AND MINERAL EXPLORATION

¢ Fomoemc poology latroduction, papese and scope, Makdnm&mmﬂxnnwn
e meersly, oy =d grade of the ore, P of exe i n, types of
mmnmmmmmwumwm
Ck 1 depomaty, inagatic coocetratico dey contact wemate &
UNITII @ Sed y & hydroth “, wmty ﬁllmqadnplmx awmmdq\mh colleada)
s ! aned mech perpene nlphide archmant
&pmmmqhnﬂmmaﬂnm!dmmu
UNIT I :  Mmenlogy, properties, ises, origm. made of fnpes of & geologieal and geographical
dmhmabdno(lhnmllxnmalhmnul&epditmam i, sinc, maspanese,
aluminies and chromste
UNITIV : Mneakv;\mmmammd , types of dep grologieal and poopraphics!
destribution m Indis of mx Ihe & beston, mica, gypsan, lurite, magnestic and lrmesime
Propertien, dlmﬁunﬂnmmpiqbalnlmmal ahmhumu(u-l deponts of Inda
Orign and migratin of al, ol trap and os hypes, peological and peographical & Fetrol

deponits of India
Mol eplontm end ropecting. defmutm md wope, sefwe mebals of exploaton and ther
sppbcations, sub sxface methods of exploration [le, gravity, magnetic, electrical, sevsmic, radiometric,
prochemical and peobotonienl methads and their spplications m Geology.
1 Guides snd cootrols of ore kealizaton, smpling-lts types, cakudatons aad computation of grade snd ore
yeserves. peochemical cycle and dispersal. Strategac, antical and essertial minenals

Jdentification of ore minerals by Pirvscal propertses ( 40 to 6 specimens)
Tdentification of indusrnal Manerals by pinnaal prop (2010 Mg )
Exercrses showing majoe ihe end non metall k mlnhmpl(zml')m;
Exercises on caleulations oo grade sod ove reserves 6 10 10 problems )

Laboratory exercises i sohvang explonntsn grobles ( 8 o 10 probesy)
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Practical Examinution

Pracsizal Dxamisation will be of four hours dunation aed carmies %) Marks. The disribution of Marks will he as follows,
I Idmsfication of ore mimerals (S pos ) 10 Marks

I Tdentificatin of industrist miseraly (5 nos ) 10 Mok

ML Exercises of metallic mnd son-metallic Joposts of Indis on maps (2 maps) 4 Marks

IV. Laboratory excroises in solving exploeation peoblams (2 problems ) § Muks

V. Exereises oo caloubitions md grsbes of ore reserves (2 probiems ) & Marks

VL. Prsctieal rocord 5 warks

VIl Via-vice 5 marks

Tetal 50 Marks

Books Recommended :
MeKinstry, HE (1972) Miming Geology. Trentice — Hall Inc
Arogyuswamy, FON.P. (1995) Courses in Mining Goology. Oxford sed THET pubdishing Co., New Dethi
Prospecting.

Bagehi, T C, Sen Gupts, D K and Roo, § V LN (1979) Elements of

Jensen, ML and Hatanan, A M( 19%]) Econcesic Minersl Deposits. John Willey and Sons, Now Yok
Deb, 5 (19780} Indatnal Mincrabs mad Rocks of Indess. Alliod Publishers, New Delts

Howel, BLF. (1959) Introduction 10 Goophysien] prospecting. McCGraw [kl

Lowrie, W. (1997) Fusstzmentals of Geophiysics. Cambridge University Pross.

Sen. AKX end Guba, P K. (1993) 8 handbook of Ecomomic Geology, Dynanele printers, Kolketa.
Banayoe, D K. (1992) Mineral resoarces of Inds. The World Ivess It Lad. Kolkata

Sherma, NL. and Ram, K.S V. (1964) latrod to India's 15 meraly, Dhanbad Pubiisers
Dobrin, M (1952) Ingaduction 10 Geophysical Prospecting. McGraw Hill

Pork. C F_and MacDiamid, R A Ore Deposits. Frooman and company, Saint Franciso.

Sinha and Sharma . Mineal Ecoiomecs.

Kndenswamy, § (1979) India’s Mineral Resoreox. Oxiad 188, P Co. New Delli

15, Prasd Unab E deg of India. CTS Publishers, New Dellsi

SEMESTER~ VI
65 : GEOLOGY
HYDROGEOLOGY, REMOTE SENSING, ENGINEERING GEOLOGY AND GEOLOGICAL SKILL

UNIT1 : Conoept of hydrology, hydrogeology sod ground water, Hydrologic cycie and jts components, Ocowrrizxe
nddlwmofpundm Waler Tale, Aquilcr and its types - coafied, wconfined and seai-
condined, Properties of aquifer- porosity, permeability, specific yiell, safe yiclds, storage eoefficient,

SOntivity and tranamissivity

mummawwmmeMandM
water

M.mwlmdgmuwly. Nhluly Harndoess, pH,
Conductivity) Recharge Syough wells und its types. Rain waler arvesting,
Aerial photographs and its types, Sstellite snogerics. Methods of studying serial photegraphs m (he foem of
stereo-pawrs #nd mossale. Pocket and muror sterooscopen, (Mthpuulndthp.l)rmwuah Photogeology
and efements of photorecogniticn- fooe, fexture, shape, size, potiem, Scale of pholm;ﬁ ud vertical
caggeration  Guidelines for Nitholngical, structwal and g phic infery Pr s« of
phatogeology. “Introduction and scope of photogealogy™

$ Cw«memmdmmml(mndmLMdm!mm
sonsing system (data acquisition and deti anal of Temote g studying the natural
resocyees like minerals, ground water, sail and forests. Satelltes amd Sotellite datn - introduction and briel
bistory, types of sateliites, mformation chlsined with reference 10 latest IRS & LANDSAT satellites. Sensors
~ fypes and their apphcations
Enginesring Geology — introducticn, scope and npﬁm properties of rocks - specific

wy.«MMmmm mmrm tu-mdqy

MMWrauwau.anmuwmom-
peological conditions for (he scloction of dam, Types of dans - Mnmy(hm(crmtym:sadl\mh
types), earthen duny Landslides - an::typunndmmmndhﬂdldn

¢ Geological skill developerment - Role of goological expertise in Jocal natuml resources imvestigation,

exploention and mumng, beneficiation of miserals, Roch and miocrals thin section making, Chil

engincering services, Enviroamental services, | Soil quality testing  and conservation services, Laboratory
and Rescarch Techmician Geoleritage.
PRACTICALS: SEMESTER- V1

I med’unlmmpmcnmlmempdhdn

2. Probjems on d of aquifer pundmmumm
3 p

4

! of acrial ph hs and imagerics
Field woek ; ﬁddu«luahuewzlnmo(ﬂwbsysm E\:}dmlmxdwddwmdrnu work
Uected and a report

short duration and subenit ficld diary, p 7

rement of cology
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I Idmsfication of ore mimerals (S pos ) 10 Marks

I Tdentificatin of industrist miseraly (5 nos ) 10 Mok

ML Exercises of metallic mnd son-metallic Joposts of Indis on maps (2 maps) 4 Marks

IV. Laboratory excroises in solving exploeation peoblams (2 problems ) § Muks

V. Exereises oo caloubitions md grsbes of ore reserves (2 probiems ) & Marks

VL. Prsctieal rocord 5 warks

VIl Via-vice 5 marks

Tetal 50 Marks

Books Recommended :
MeKinstry, HE (1972) Miming Geology. Trentice — Hall Inc
Arogyuswamy, FON.P. (1995) Courses in Mining Goology. Oxford sed THET pubdishing Co., New Dethi
Prospecting.

Bagehi, T C, Sen Gupts, D K and Roo, § V LN (1979) Elements of

Jensen, ML and Hatanan, A M( 19%]) Econcesic Minersl Deposits. John Willey and Sons, Now Yok
Deb, 5 (19780} Indatnal Mincrabs mad Rocks of Indess. Alliod Publishers, New Delts

Howel, BLF. (1959) Introduction 10 Goophysien] prospecting. McCGraw [kl

Lowrie, W. (1997) Fusstzmentals of Geophiysics. Cambridge University Pross.

Sen. AKX end Guba, P K. (1993) 8 handbook of Ecomomic Geology, Dynanele printers, Kolketa.
Banayoe, D K. (1992) Mineral resoarces of Inds. The World Ivess It Lad. Kolkata

Sherma, NL. and Ram, K.S V. (1964) latrod to India's 15 meraly, Dhanbad Pubiisers
Dobrin, M (1952) Ingaduction 10 Geophysical Prospecting. McGraw Hill

Pork. C F_and MacDiamid, R A Ore Deposits. Frooman and company, Saint Franciso.

Sinha and Sharma . Mineal Ecoiomecs.

Kndenswamy, § (1979) India’s Mineral Resoreox. Oxiad 188, P Co. New Delli

15, Prasd Unab E deg of India. CTS Publishers, New Dellsi
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Unit-1V

Unit-V

Unit-V1

Agarose gel electrophoresis of nucleic acid.

Isolation of Genomic DNA.

To check purity of DNA

Plasmid isolation — Mini preparation.

DNA ligation

Competant cell preparation

Transformation.

Restriction enzyme and restriction digestion of plasmid DNA.

Cloning vectors:- Plasmids, bacteriophages, cosmids and
phagemids.

Southern blotting and colony hybridization.

PCR.

Gene library.

135

Microbial Biotechnology I- Medicine:

Interferon.

Insulin,

Recombinant vaccines.

Dextran.

Aminoacids.

Pharmaceutically important recombinant products —
(Growth harmone, erythropoietin)

Microbial Biotechnology 11- Industry:

Batch and continuous fermentation.

Types of bioreactors(CSTR, Fluidized bed reactor,
UASB).

Alcohol fermentation.

Penicillin fermentation.

Gluconic acid fermentation.

Citric acid fermentation.

Amylase fermentation.

Microbial Biotechnology 111- Environment:
Energy from Biomass (Biogas and Biodiesel)
Microbial Pesticides and Biofertilizers.
Microbial Bioremediation.

Bioleaching.

Biodegradation of xenobiotic compounds.
Water Treatment —Aerobic and Anaerobic

\ ipal
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Drat Syllatues far DAL Part-f
Semester-1 (Psychology)
Paperl
Fundamestals of Psychology
Objective : To Provide undestanding of basic Prychological Procésses and s Application in Everyday
Life 4

4

o Unitd l-uya-mon and Megliods of Pychology ; Inpe Joh wak sen

fi : @ c! l"x)t!-nlom Schools of l‘s\\mlwz\]l‘v\cn analysis, lklmmr (:Cpt‘o
i e thawo £ 4., R
Mﬂ

. Correlignmaland Clinical } fethod. 40 ¢ 0pm el
abxaham o N 7 Po)
masio i - .

»

CQ}[' call é‘l Bk : v . Cudnndnnn —

Sjony Unit11 Cognitive I're (“'6 r9)
s V) Attertion nﬂmulon ' 3 Span On Nucution of mmxlon.

Divistan of attention and dmm 04 0 mcntm

. B) Perception: Definitions, laws of perceptual orpanization, determirants of pereeption, ﬁm and
rrobnd, Hhasion.

\flnll M1 Learning :

A) Leaming: Definition, types of learing. methods of learning. imitaton, ¢l wical and instrsmental

conditioning, trjal and crror miethiod, laws of of learning, in-ipht learning | latent learning and nou!.mr.c
kearning, Transfer of learning. "~

B) Probiem Solving Nature, characieistics, peoblem solving srategies, impedimemits o problem solving.

IV Memory and Forgetting :
A) Memeey- Definition. stages of memory; ':an mnay shoet teem 2ad long term memory. Methods
. to measre retention, lcchmqm

BY Foepetine- Delinition, foreenifie curve, uxcrm m mmum- wderie
amnci

p b aiw. Fi i s daneed

Practicals (Any Five)
L‘h vasmum Leaming

Semester-l] (BAPart-1)
Paper- 11
Fuedamentals of Psychology

Obj«ﬂre Toprovide understanding of basic Psyeholopical Proceszes and iss Application in
. Everydsy Life. PnnCl a
. Py 3 Shei Shivays College. ot ATS
3 qz‘l!ult-l Molmllon 37458 & Science AKOL

P 1% Commerce
q D A)A oumﬂcn..bd' iaition, @lmﬂﬂ cycle, types. (.. mr,.xvcs plyslalozical. peycholog el nd C2R 3.24 by NAAC
At ¥ ot Hésrarchy, notuts. —

® CoafliTof f e Tiitiire =nd types of 3._.{1159. c‘.ura ad nu.hm:f ways of ralving canflict
— A

Unit-T Euotun. Ta A5 > -
% &) Emation: Definition, difference bamiém;mdemozru, phys :olag..ld:argenemum.

feodback hypothasti! Tole of Firmbis Sysici.
___Wm&mqm‘ Cnm&rfﬁdm-s“.gc thesry’,

(7 3 Unit-TIT Intelligence :
"~ Vi W) lm:llxg:nae. Defjgiticn, ty the | co-nqz md Slassification_ef 10, measurement and types of

: rafiare, dmractzisics Creativity snd ireelligence.
Sien , Guilford and Strnberg,
b o n — padumiiichad.. Y
T 7 S e J o8

vend Bk
.)Nmm.m' dhasigm .
%) sPaxe hs%%'-l’bj ) Neasehny

) n,'dﬂd t‘\vlh
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D) Communication Shills UNIT IV (16 Marks)

1) lat
“)' (;;l p«;lsmul Conversation « Marks
{151 Cnmvmlwn- 08 Marky

UNIT V(16 Marks)

E:;M:'mptlu’ Choice Quustions (Mca)
ol o v
SMURILLR 12 The students will ave 10 answer SIXTEEN out of SIXTEEN MCQ's » 16 Marks

F) Intornal Assossmon

) Viva- Voce = 20 Marks

;:?:wn.\llmuvltw * 10Marks

Nn.l:um.u * Presemtatiog - 10 Marks

1

p,:hf |;xhcu Are expected 1w impart fornsal traiming in Grammar Composition, Making Introduction, Greeting
ple. Talking about Fanuly, Desceibing People, Places & Animals, Expressing Feelings, Inviting, Sugesting,

?‘I"'"'"“& Refusing, Reading & Oral Skills in the tutorial classes
- Internal examiner shall interview an exanmisee 1o test his or her spoken skills.

3. There shall be separate passing for thoary & Internal Assessment.

LA LR
SYLLABUS
PRESCHINED FOR
LA PART 11 EXAMINATION
SEMESTER Il
ENGLISII LITERATURE

UNIT1

Text Prescribed 1 A Backgrount o the study of English Literature by B.Prasad.

Chapters Prescribed :
Chapter I - The Novel
Chapter 111+ The Short Stary
Chapter IV - Biography and Autohwography
uNIT i

rescribed Texthook : Unheard Melodies by Board of Editors, Published by Orient Dlackswan
POETRY ¢

The following porms are prescribed
L Pabuguin Bearers - Secoding Naid
Z Between These Lines - S Joseph

3, The Epileptic = Keki N Danswally

4. AWalk by Mognlight - Hengy. Derozio
5. Endless Thme - Rabindrasath Tagore
UNIT I

I'rescribed Textbook : Unheard Melodies by Hoard of Editors, Published by Orfent Blackswan

A)lntroduction to Literary Terms - 1
Following Literary Terms are prescribed
1, Polnt of View
2. Anticlimax
3. Climax
4. Binary Opposition
5. Euphemism
6. Subaltern
7. Oxymoron
B. Picaresque Narrative
9. Epistolary Noyel
10. Bildungsroman
11. Ekphrastic Poem
12. Stream of Consciousness Nurrative
13, Metafiction
14, Objective Correlative
15. Platonic Love
16. Anti-Hero
U)introduction to Literary Theorles - |
Follawing Literary Theot les are prescribed
L. Archetypal Criticism
2. Russian Formalism
3. Structuralism
4. Narratology i : c
Departfhent English Principal
Shri Shivaji College Of Arts Shiri Shivaji College, of Arts
Comme-ra® Scion ce, AKOLA, Commerce & Science, AKOLA
“EA3 1 BY NAAC A Brade CGRA 3.24 by NAAC
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=)

3

tion-Parts of Speech, Use of articles and Prepositions, Tenses, Trans-
formation of Sentences

: There shall be one question either on Note-making or on Reporting
(Note: The paper setter shall have the discretion)..... 05 marks

¢ There shall be one question on Paragraph Writing on topics of cur-
rentrelevence. Students will have to write a paragraph of about 200
words out of four given topics

Total 40 marks
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Semester-11 (Paper-111)
Public Administration
Marks : Theory - 80

In.Ass - 20
Unit-l Budgetting : The Machinery of Financial Administation, Principles of Budget Making,
Importance of Budget in Administration.

Unit-I1 Administrative Accountability : Legislative and Judicial Control Over Administration,
Control on Public Administration of Political Partics, Public Opinion and Pressure Groups —
Their Impac on Policy Making.

Unit-111  Personel Administration : Recruitment, Training, Promotion, Administrative Leadership.

Unit-IV Public Administration in the age of Globaliztion and Liberalization. Impact of Information
Technology on Public Administration,

Unit-V Governance : Good Governance, Transparency and Accountability, Right to Information,
Grievance Redressal Institution : Ombudsman, Lokpal and Lokayukta.

Distribution of Internal Marks

i) Seminar Submission 10 Marks
ii) Seminar Presentation 10 Marks

Reference Books :

. Awasthi and S.R. Maheshwari, Public Administration, Agra, Lakshmi Narain Aggarwal, 1996,

. C.P. Bhambri, Administrators in a Changing Society, Bureaucracy and Politics in India, Delhi. Vikas,
1971,

. Gladen - An Introduction to Public Administration

. Tyagi, AR. - Public Administration

. M.P. Sharma & B.C. Sadane - Public Administration in Theory and Practice

.M. Bhattacharya, Public Administration ; Structure, Process and Behaviour, Calcutta, the World Press,
1991,

. M.E. Dimock, and G.0O. Dimock, Public Administration, Oxford, I.B.H. Publishing Com., 1975.

. W 9 S wm - @1y,

. WL T - I A,

1. @ A ardta - | .

@ g - TP WOTE @ Iy 73
Semester-11 (Paper-1V)
THEORIES OF INTERNATIONAL RELATION

Marks : Theory - 80
In.Ass : -20
Unit-1 End of Cold War World : Meaning, Factors leading to the end of Cold War. Unipolarity and
Diffusion in Regional Power Centres.

Unit-1 North-South Dialogue and South-South Dialogue and their Major Issues.
sALiender Issues : Theorics, Conference, Impact of World Politics.

o . Unit-111 ‘Globalization : Meaning, Nature, its Advantage and Disadantage, Role of WTO, Liberalisation
. M and its Changing Nature of State.
"'\

.:::':EMV nvironmental Issue : Enviranmental Degradation as Global Concerns its effects, Steps taken
oy cones™ i Yor Environmental Protection at International Level - Stockholm to Paris.

Enwe < EW
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Q0

SHRI SHIVAJI COLLEGE OF ARTS,
COMMERCE & SCIENCE, AKOLA

Department of Zoclogy

Tnvitation Card

Celebraling

Wila bife Week
1ot - Tth Octeber 2023

Hon. Harshwardhan Deshmuah
Dr. Ambadas L Kulat

O P P Ade De WP Sapkal

Prybemuey A Mo Doy Sreferace

DT G Deshmukh  De U P Lande  De P M. Ramtehe

Arwatyt Prolezen Asasiad Midevur Assntant Prufvasce

WORLD dg

WILDLIFE
WEEK g

Widiite & Envronmont Conservaties Society (WECS), Amravad

Shri Shivaji College of Arts, Commeree and
Science, Akola
(DEPARTMENT OF ZOOLOGY)

Wild Life Week - 2023

Programme Details

Date 021072023 Time . 12.00 Noon
Insguration of Wild life Week
Resource Person De. §. 0. Kureshi,
Professar Dept of Zookgy
Adarsh Mahawdyatara. Onasangaon Ry
Students B8.Sc 10 W MSe LI
ncharpe Or Tushar Deshmukh
Place / Link On Googin Meet

Date 02/10:2023 Tima : 2.00 PM

E-Quiz on Wild Life for B.5¢. L 1L, In

Incharpe D Priyanka Ramioe
Place / Link Link avallable on Whatsapn

Date 031072023 Time : 12.00 Noca

Paster Competition on Wild Life for B.5c. HI
ncharge D¢ Tushar Deshmuih
PMace / Link At Zociogy Department

Date 04 & 0510/2023 Tirme : 7.00 AM
Melghat Tour
Incharge Dr Hemant Sapkal

Date 061002023

Rangoli Cantest on Wild Life for B.5¢. li
ncharge Or. Uywala Lande
Place / Link at 2ociogy Depariment

Date 06/10¥2023 12 .00 Noon
NET/SET Guidance Lecture
for P.G. Life Science Students.
Speaker Me Shobham Rathod
Incharge De Upwala Lande
Place / Link Al Zociogy Department
Date 07/10:2023 12.00 Noon
Lecture on Disaster Masagement
for All Zoelogy Students
Vaedictory & Gust Lecturo - Dr. Sudhir Kehchade
RLT Colege, Akola

ncharge Dr. Memant Sagal,

Or. Priyanka Rarmiese

Pace / Link Al Vzsant Sabhagruha

Shri shivaji college of Arts, Commerce and Science Akola
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Shri Shivaji College of Arts, Commerce and
Science, Akola
Guest Lecture on Competitive Exam

By
Mr Harshal Bais
2023-24

(DEPARTMENT OF ZOOLOGY)

S O

sShim Education

Shivag y Society, Am

SHRI SHIVAJI COLLEGE OF ARTS,
COMMERCE & SCIENCE, AKOLA

Duepartm
- Cat

t of Zoology

oese it

Career Guidance and Competilive Exam Cell
and

Wild Lite and Environmean! Consarvation Socisty (WECS) Amravatl

c)r/dm;;"'ﬂgnqer Day

on 02 August 2023 Time 12.00 noon
Patron
Hon. Shiri. Harshvardhanji Deshmukh
Prussisnt, Shint Ghivall Education Socity, Anwavel
FProsident
Dr. Ambadas L. Kulat
Principis, ShHhrl Shval Cotuge Akols
Resource Parson
Dr. Miling Shirbhate
Associata grateenar. Shacrkarial Khandetw el Mahu vy olays,. Akolds
Chief Guest
Or. Sanjay Shende Dr. Ashish Raut
Head. Dapl. of Electranics Coordinator, IQAC

Organizing Comumittea
Dr. P. B Ade

Oftumnor & Head, Dopt. of Zoology
Dr. H. . Sapkal

Mafessar Dept. of foogy
Tachnical Comeminone

Dr. T. G. Deshmukh
Dre. U. P Landa

Or. S. V. Gawando

Dr. . M. Ramtoke

Shri shivaji college of Arts, Commerce and Science Akola
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SHRI SHIVAJI COLLEGE OF ARTS COMMERCE AND
SCIENCE AKOLA (MS)

NAAC Reaccredited with A Grade College with “A++" Grade CGPA-3.58 UGC Status of
College with Potential of Excellence Lead college status by S.G.B.A.U., Amravati DST-FIST
SUPPORT
Email- shivajiakola.ac.in

Department of Zoology

Shri Shivaji College of Arts Commerce and Science, Akola (MS) on 02 to 07 September
2023.

Topic of Speech: Cell Culture

Date: 02-10-23

Chairperson Resource person
Dr. A. L. Kulat Dr S. O. Qureshi, Head
Principal Adarsh Mahavidyalaya,
Shri Shivaji College of Dhamangaon Rly
Arts Commerce and Science, Akola

02-10-23 Quiz Competition

03-10-23 Poster Competition

04 to 05-10-23 Melghat Tour

06-10-23 Rangoli Competition

07-10-23 Valedictory Function
&

Guest Lecture on Disaster Management

Chairperson Resource person
Dr. A. L. Kulat Dr. Sudhir Kohchale
Principal RLT College, Akola
Shri Shivaji College Akola

Shri shivaji college of Arts, Commerce and Science Akola
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Collection of rock samples of different rock types from Dehradun, Nainital

and alongside areas.

Equipments

The Equipments that are used during the geological field work are as
follows:
Brunton Compass
Hammer
GPS
Lens
Camera

Google map
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¢ Topographic map
e Field Notebook

e Marker pen
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Methodology

Determination of Lat/Lon

During field work latitude, longitude and elevation were taken of each and every

location from where the samples were collected with the help of Garmin GPS.
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Determination of Strike and Dip

A Strike Line is a line which joins two points of equal elevation on a particular
bedding plane. It may also be defined as the direction of the line formed by
intersection of a bedding plane and horizontal plane. The strike line is always at the
right angle to the dip direction. The strike lines are important because they show

dip of inclined strata,

The angle of inclination of a rock bed with the horizontal plane is known as dip. It
is measured in a plane perpendicular to the strike line. During field work Strike,
dip direction and dip angle of different rock formations and beds were taken with

the help of Brunton compass.
Study of Structure and Texture of rocks in the study area:

Dehradun, Mussourie, Nainital and alongside arcas consist of major rocks mainly
as of Sedimentary and Metamorphic rocks.During field work all rocks were
identified on the basis of their texture and structure and mineral composition and

photos, samples were collected carefully.
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Mapping

Mapping was carried out of the area showing the geographic features and different
rock formation, strike, dip, elevation, lat/long and direction with the help of GPS

and Brunton compass.
REGIONAL STRATIGRAPHY

A general summary of the stratigraphical units of the area is given below.
The following is the succession of various rock formations studied in the

areca:

Table: Detailed lithostratigraphy of the proposed GSS for terminal proterozoic

system , Maldeota section, Mussoori syncline, lesser Himalaya, India.
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Upper Member

| (Krol E)

) (krol D)
Formation

Krol Group Kauriyala Middle member,

calcarcous ferrugious
shale interbedded with
argillaceous

limestone(228m).it  has
yielded Acritarch and
algal filaments (Singh
and Rai, 1983;
Venkatachala et al., 1992
)

dolomite, thick bedded,
gray with thin beds of
shale-silstone. It contain
nodules and thin
lenticular beds of black
chert(636m). it has
yielded Ediacaran
fossils: Charniodiscus
sp.. Conomedusites sp.,
Beltanella sp. And
beltanelliformis sp,
From adjoining eastern
part of the Garhwal
syncline(mathur and
Srivastava, 1992;
Shankar et al.
1992,1997); and
stromatolites( Tewari,
1987)
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Blaini Group

Blaini Formation | Member G

Member F

Member E

Member D

Member C

Member B

Red-green shale and
pinkish lenticular

dolomite(4m)
Diamictite

Dark gray shale
interbedded  with  thin
bands of quartz arenite

(4 1)(249m). microbiota

White quartz-wacke
inctbedded with shale
(342m). conglomerate, at
places with cale. matrix

(56m)

Grayish white
arenite(106m).
Diamictite with
calcareous Bands (50m).
greenish to purple quartz
arenite, current bedded
with thin shale (256m).
microbiota (Joshi et al.
1987: Maithy et al
1995).

Rhythmite-greenish &
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Lower Member

(Krol ¢)

Jarashi
Formation Upper Member

Lower Member

Mabhi formation
(Krol A)

Infra Krol
Formation

Dolomitic limestone
showing vuggy and birds
eye  structure  with
pockets of

gypsum(134m)

Rhythmitic altermation of
calcareous siltstone and

shale(40m)

Purple siltstone, shale
and green shale with
lenticular dolomite
(14m). in  adjoining
Garhwal Syncline also
contain lenticular beds

of gypsum

Argillaceous  limestone
interbedded with
greenish gray calcareous

shale (254m)

Black shale bleaching to
ash gray
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gray shale interbedded
with thin arenite(805m).

Microbiota
Member A

Lenticular diamictite and

or conglomerate(137m)

Unconformity
Jaunsar/ Simla(Tonian- early Cryogenian)

Siwalik Group (Middle Miocene to Early Pleistocene)

The Siwalik group represents the thickest of continental deposits related to

Himalayan orogeny. These are the products of weathering from the rising
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Himalaya during the Middle Miocene — Early Pleistocene period. this sediments

were evidently deposited in four deep developed in front of the rising Himalaya.

The Siwalik group represents a sequence of Sandstone beds formed in fluvial
environment, mudstone, conglomerate and sub ordinate marl, The group is
classified into Lower, Middle, and Upper Siwalik Subgroups. The Lower Siwalik
Subgroup largely consist of red/purple mudstone with minor sandstone; Middle
Siwalik Subgroup is predominantly micaceous grey sandstone with the alternating
reddish brown clay and Upper Siwalik occurs as a polymictic conglomerate with

subordinate sandstone and grit.

The Siwalik group exhibits complex channel and fan system. These rocks have
suffered considerably due to Himalayan orogeny, structurally and
geomorphologically. In Dehradun area, the significant tectonic features are
Mohand and Santurgarh anticline and the Dun Re-entrant. The Dun Re-entrant is
fault bound along the ecastern and western margins by the Ganga and Yamuna tear
faults respectively, The MBT/ Krol thrust delineats the northern boundary and HFF
demarked the southern boundary of Siwalik group. In Dehradun sector — Siwaliks
are differentiated as Middle and Upper Siwaliks. The sandstone exposed on the

Dehradun — Mussoorie road near Malsi Deer Park, belongs to Middle Siwaliks.
Older and Newer Alluvium (Middle Pleistocene to Holocene)

Quaternary Deposits of Gangentic  Plain occurring south of HFF, in the
intermountain Dun Valley and the river terraces consist of Older and Newer
Alluvium is characterized by the polycyclic sequence of brown oxidized sand, silt
and clay with calcretes. The Dun Gravel comprises unconsolidated conglomerate
having clast of quartizite, limestone and slate with sandy matrix, The river terraces

confined within the paleo-banks of the river constitute the Holocene deposits.
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Mal Devta- Gopi Chand ka Mahal Sector
Jaunsar Group (Neoproterozoic - Cryogenean)

Jaunsar Group, the redefine Jaunsar series of Oldhan (1888) constitutes the basalt
part of the Krol belt in this sector. it rest over the Morar Chakrata Formation with a
tectonic contact, Its start with conglomerate, shale/slate, quartzite and carbonates
(Mandhali Formation); phylite slate with shelly limestone (Chandpur Formation);
and buff, purple and green quartz arenite, occasionally gritty conglomerate and
harden shale (Nagthat Formation). The Nagthat Formation conformably overlies
the Chadpur Formation. The quartz arenite member of the formation exhibit

bleaching appreance mainly due to the weathering of the constituent pyrite,

The Jaunsar Group by and large, is unfossiliferous. However, its correlation with
the Shimla Group in the adjoining area of Himachal Pradesh has helped to assign a

Neo Proterozoic age for the Group.
Baliana Group

Blaini Formation :- One of the most prominent litho-units in the western Himalaya
is the Blaini Formation. It acts as a marker for horizon in establishing Stratigraphy
and structure of the Himalayan sequence. The Blaini Formation is represented by
Dimictite, quartz arenit, Rhydthmite, pink shale and microcrystalline and thinly to
thickly bedded dolomitic limestone. Veins of barites have also been recorded
elsewere. Dimictite contains angular to rounded cobbles/pebbles of mud stone,
quartz arenite, vein quartz and carbonates in between | m to 1 cm in clayey to grity
matrix. At places Dimictite exhibits chaotic assemblages with excellent rounding
of cobbles and pebbles suggesting dumping of material by floating icebergs near to
shore line later modified by fluvial agent. Presence of pink carbonate suggest warm

climate condition for its precipitation. Field, petrographic and biota recovered from
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Blaini Formation fevers the view its deposition in shallow, marine, intertidal flat

region,

Presence of cynophycean algae, acritarch, Ediacaran fossil- Betanellisformis sp.

and stratifera — undata points to Late Proterozoic Age.

Infra Krol Formation :- A thick sequence of shale/slate interbedded with the thin
silty layer and quartz arenite occurs sandwiched between Blani Formation and the
overline rocks of Krol Group. The shales are green, bleach and carbonaceous with
ubiquitous pyrite. The quarlz arenite is similar to quartz arenite of Blaini
Formation. In certain areas where Dimictite and pink limestone show pinching of
the strata, recognization between two formations become difficult. Infra Krol
Formation is a product of low energy tidal flat to lagoonal environment.

Cynobacteria of Late Proterozoic age has been reported from this formation.
Krol Group

The krol group 1s dominantly a thick pile of carbonate rock with intervening shale,
siltstone and minor quartz —arenite at places. The sequence exhibit deposits of
shallow intertidal to supra-tidal basin with well-developed algal mat facies giving
distinct signatures of reducing and oxidizing environment in the middle part of

sequence.

Mahi formation : The Mahi formation (Krol A of Auden ) Overlies the infra krol
formation and consist of light to grey limestone, greenish grey calcareous shale and

marl. A sandstone unit is exposed in the Solan area, west of Mussoorie.

Jarashi Formation : The Jarashi formation (Krol *B” of Auden) occurs as soft thinly

laminated purple —violet shale with green blotches and consisting of thin lenticular,
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light coloured dolomitic limestone. Gypsum is also reported from this horizon, The
Jarashi formation exhibits lenticular bedding; mud cracks and shows development

of algal mat textures.

Kauriyala Formation: The Kauriyala formation (krol C, D & E of Auden) is a thick
sequence of carbonates and is represented by three distinct litho units. The lower
unit (Krol C) is made up of bluish grey brecciated limestone exhibiting bird’s eye
structures, Gypsum and quartz occur as fracture fillings. The Middle unit (Krol D)
is characterized by | algal dolomite, stromatolite and vuggy structures, and is
interbedded with grey and purple shale, siltstone and quartz-arenite. Chert lenticles
are common in the upper part. The upper unit (Krol E) is represented by grey
limestone, khakhi green purple shale, grey calcareous shale, siltstone, marl and

dolomitic limestone.

The Kauriyala Formation was the site of colonial activity of algae. Algae like
stratifera, onophyton, Baicalia; Calcarcous algae- Renalsis and soft bodied
Colentrates- Pteridinium sp. Zolotytsia sp. (Krol D) and planar grazing traces
belonging to Shannxilithes ningquiangensis (Krol E) thrived during the deposition

of Kauriyala Formation.
Tal Group

A thick sequence of argillo-arenaceous rocks beginning with chert-shale-
phosphorite and terminating with the deposition of quartz-arenite constitutes the
Tal Group. The Tal Group is capped by shell, limestone. The Group begins with a
protected lagoonal environment followed by mixed flat to sand flat deposits of
inter-tidal zone and ends up with the deposits of shoal complex in shallow tidal sea
indicating high energy condition towards the top. Presence of algal carbonate

points to a warmer climate during its precipitation.
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Dev Ka Tibba Formation

Dev Ka Tibba Formation consists of bedded black chert, shale and rock phosphate
(Chert phosphorite Member): black pyritous shale with carbonate lenses at places
(Argillaceous Member): fine grained micaceous sandstone and thinly laminated
siltstone (Arenaceous Member) and yellowish weathered, calcareous siltstone with

occasional limestone bands (Calcareous Member).

The Chert-phosphorite Member exhibits small shelly fossils like Anabarites
sp., Circotheca sp. And Protohertzina sp. Correlatable to Meishucunain zone [ of
China (Early Tommotian stage). The Argillaceous Member contains Acritarchs —
Baltispheridium, Granoarginata and many more. The Arenaceous Member is rich
in microfossils — Damidia sp., Allonia sp., and trace fossil — Skolithos. Diplicnites,
Monomorphichnus ete, This assemblage is correlatable with Meishucunian zone 111
(Upper Tommotian stage) of south China. Interestingly, trace fossils are yet to be
reported from Meishucunian zone I1. Microgastropods also have made their first
appearance in this member. Calcareous members host varied types of trace fossils,

trilobite and brachiopods of Atdabanian stage.
Dhaulagiri Formation

Dhaulagiri Formation corresponds to upper Tal formation without shell limestone.
It is a pack of white gritty quartz-arenite exhibiting cross bedding and graded
bedding (*A” Member): grayish black shale with shale nodules and thin quratz -
arenite bands (‘B" Member). This sequence contains trilobite Redichia noetlingi,
brachiopod — Magnicanalis, Lingulella, Obolus and Obolella of Botomian stage of
Early Cambrian. This horizon serves as marker in the stratigraphy of Tal Group.
Feldspathic cross-bedded arkosic quartzite is also present (*C" Member). Presence
of pyrite gives an ochre colour to this sequence, The sequence is followed upward

with interbedded algal limestone and quartz arenite (*D’ Member) which in tum is
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followed by earthy white to buff coloured cross bedded quartz arenite with silty

layers ("E’ Member).
Marine Transgression

Evidences of wide spread marine transgression making the beginning of
Indosinian tectonic stage during the Early Permian and another at Late Cretaceous
Eocence time related to Yanshanian tectonic stage give clues to an era of marine

life. in the transect area.
Jogia Formation (Early Permian)

The erstwhile Boulder Slate Formation now redesignated as Jogira Formation is
developed in the Garhwal Syncline (Out of study area). The Formation comprises
slate, Phyllite, quartzite, boulder slate, siltstone and sandy limestone Fenestella
garhwalensis , Linoproductus cora, Neospirifer fascier of Early Permian age are

some of the fossils recovered from thos strata.
Nilkanth and Subathu Formation (Late Cretaceous — to Middle Eocene)

Another marine transgression could have taken place during the Late Cretaceous
orogenic movement. The time span is represented by two facies - Nilkanth

Formation (Cretaceous age) and Subathu Formation — (Eocene age).

Nilkanth Formation

The Nilkanth Formation consists of dark grey massive shelly limestone containing
abundant broken shells of bivalves, bryozoa of Late Cretaccous age unconformably
overlying the quartz arenite sequence of Dhaulagiri Formation, (Tal Group).

Development of laterite at the contact is very conspicuous.
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Subathu Formation

The Subathu Formation is made up of grey, purple, olive coloured shale with
lenticles of limestone and ferruginous oolite, It has yielded foraminifera of Late

Palaeocence to Early Eocene age.

GEOLOGICAL STRUCTURES

Folding

Joints

Crenulation cleavages
Lineaments

Fault

LOCAL GEOLOGY OF DEHRADOON :
INTRODUCTION

A field work is part of fulfillment of university syllabus of M.Sc. Geoinformatics
students. The area of Dehradoon includes the local geology and its stratigraphy,

geological setting and some special physical features like hot spring.

Local geology of Dehradun concern with the Shivalik system containing number of
series. Siwalik system is originated during the middle Miocene, by the principle
phase of upheaval of the Himalaya’s. As a result the mountains uplified
considerably and the convex side of Himalayas was fringed by a narrow and
elongated depression, within which the sediments of younger age accumulated and
gave rise to the shivalik system. The shivalik system name after the shivalik hills is

developed of along the foot-hills of the Himalayan arc and constituent a total
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